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APPENDIX FOR EXECUTIVE SUMMARY 
 
AS 1.1 Outline of the Projects 
 

1. WATER SUPPLY MASTER PLAN 

(1) Location of Projects 

 

 
Figure: Locations of Projects 

 

 

Original JKWTP Renewal
1-1, 2-1 

New JK WTP Expansion 
1-2 

GBC Tubewells 
1-4  

Allama Iqbal WTP  
1-5 

 

 

 

Gugera WTP
1-3, 2-3, 3-2 

New JBC Tubewells 
2-5, 3-3 

Jhang WTP  
2-2, 3-1, 4-1 

Ph-1

Ph-2

Ph-3

Ph-4

AS1 - 1



 

(2) Project Sheet 

Project 1-1 Original JK WTP Renewal-1 and Water Distribution System 

 WTP/Tubewells Replacement of Slow sand filter to Rapid Sand Filter: 22,700 m3 /day 
(5.0 MGD) 

1,031 mil. PKR

 Transmission - 
1,168 mil. PKR Arterial Main D400mm -D600mm: L=4.2 km  

 Distribution Main D300mm – D450: L=11.2 km 
 TR - 

332 mil. PKR
 DC 2 nos. 
 Distribution Network D75mm - D200mm: 53.5 km 

174 mil. PKR
 DMA meter 5 sets 
 Construction Cost Total 2,705 mil. PKR
 Effectiveness Beneficiaries (Population Served) 71,200 persons
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Project 1-2 New JK WTP Expansion and Water Distribution System 

 WTP/Tubewells New JK WTP /AFD Project: 22,700 m3 /day (5.0 MGD) 961 mil.PKR
 Transmission - 

1,111 mil. PKR Arterial Main D450mm -D500mm: L=1.0 km  
 Distribution Main D250mm -D500mm: L=16.4 km  
 TR - 

311 mil. PKR
 DC 3 nos. 
 Distribution Network D75mm -D200mm: L=53.5 km  

163 mil. PKR
 DMA meter 5 sets 
 Construction Cost Total 2,546 mil. PKR
 Effectiveness Beneficiaries (Population Served) 71,200 persons
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Project 1-3 Gugera WTP-1 and Water Distribution System 

 WTP/Tubewells Gugera WTP New construction: 113,700 m3/day (25.0 MGD) 4,979 mil. PKR
 Transmission D1000mm – D1200mm: L=24.0 km 

8,907 mil. PKR Arterial Main D600mm – D1000mm: L=20.8 km 
 Distribution Main D250mm – D500mm: L=82.0 km 
 TR 1 no. 

3,110 mil. PKR 
 DC - 
 Distribution Network D75mm – D200mm: L=267.6 km 

850 mil. PKR
 DMA meter 27 sets 
 Construction Cost Total 17,846 mil. PKR
 Effectiveness Beneficiaries (Population Served) 356,700 persons
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Project 1-4 GBC Tubewells-1 and Distribution System 

 WTP/Tubewells GBC New Tubewells: 22,700 m3/day (5.0 MGD) 205 mil. PKR
 Transmission D800mm – D1000mm: L=30.0 km 

3,804 mil. PKR Arterial Main D500mm – D1400mm: L=25.7 km 
 Distribution Main D250mm – D500mm: L=16.4 km 
 TR 1 no. 

472 mil. PKR
 DC 7 nos. 
 Distribution Network D75mm – D200: L=53.5 km 

174 mil. PKR
 DMA meter 5 sets 
 Construction Cost Total 4,655 mil. PKR
 Effectiveness Beneficiaries (Population Served) 71,200 persons
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Project 1-5 Allama Iqbal WTP Water Distribution System 

 WTP/Tubewells Allama WTP New Construction: 6,800 m3/day (1.5 MGD) 308mil. PKR
 Transmission - 

351mil. PKR Arterial Main D500mm – D1400mm: L=3.4 km 
 Distribution Main D250mm – D500mm: L=4.9 km 
 TR - 

111mil. PKR
 DC 1 no. 
 Distribution Network D75mm – D200mm: L=16.1 km 

51mil. PKR
 DMA meter 2 sets 
 Construction Cost Total 821mil. PKR
 Effectiveness Beneficiaries (Population Served) 21,300 persons

 

AS1 - 6



 

 

Project 2-1 Original JK WTP Renewal-2, Expansion and Distribution System 

 WTP/Tubewells Original JK WTP Expansion: 22,700 m3/day (5.0 MGD) 1,139 mil. PKR
 Transmission - 

607 mil. PKR Arterial Main D400mm – D450mm: L=2.0 km 
 Distribution Main D300mm – D500mm: L=8.7 km 
 TR - 

122 mil. PKR
 DC 1 no. 
 Distribution Network D75mm – D200: L=99.5 km 

297 mil. PKR
 DMA meter 6 sets 
 Construction Cost Total 2,165 mil.PKR
 Effectiveness Beneficiaries (Population Served) 56,400 persons
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Project 2-2 Jhang WTP-1 and Water Distribution System 

 WTP/Tubewells Jhang WTP New Construction: 90,900 m3/day (20.0 MGD) 4,642 mil. PKR
 Transmission D1200mm: L=12 km 

4,505 mil. PKR Arterial Main D500mm – D800mm: L=5.9 km 
 Distribution Main D250mm – D500mm: L=83.2 km 
 TR - 

1,466 mil. PKR
 DC 5 nos. 
 Distribution Network D75mm – D200mm: L=398.2 km 

1,227 mil. PKR
 DMA meter 24 sets 
 Construction Cost Total 11,840 mil. PKR
 Effectiveness Beneficiaries (Population Served) 225,800 persons
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Project 2-3 Gugera WTP-2, Expansion and Distribution System 

 WTP/Tubewells Gugera WTP Extension: 113,700 m3/day (25.0 MGD) 6,110 mil. PKR
 Transmission D1000mm – D1400mm: L=34.6 km 

11,080 mil. PKR Arterial Main - 
 Distribution Main D250mm – D500mm: L=104.0 km 
 TR 1 no. 

2,577 mil. PKR
 DC 1 no. 
 Distribution Network D75mm – D200mm: L=497.7 km 

1,641 mil. PKR
 DMA meter 30 sets 
 Construction Cost Total 21,408 mil. PKR
 Effectiveness Beneficiaries (Population Served) 282,400 persons
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Project 2-4 GBC Tubewells-2 and Distribution System 

 WTP/Tubewells GBC Tubewells Expansion: 22,700 m3/day (5.0 MGD) 239 mil. PKR
 Transmission - 

637 mil. PKR Arterial Main D500mm – D600mm: L=4.4 km 
 Distribution Main D250mm – D500mm: L=20.8 km 
 TR - 

129 mil. PKR
 DC 2 nos. 
 Distribution Network D75mm – D200mm: L=99.5 km 

328 mil. PKR
 DMA meter 6 sets 
 Construction Cost Total 1,333 mil. PKR
 Effectiveness Beneficiaries (Population Served) 56,400 persons
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Project 2-5 New JBC Tubewells-1 and Distribution System 

 WTP/Tubewells JBC New Tubewells: 45,500 m3/day (10.0 MGD) 477 mil. PKR
 Transmission D900mm: L=13.0 km 

2,633 mil. PKR Arterial Main D500mm – D600mm: L=13.1 km 
 Distribution Main D250mm – D500mm: L=41.6 km 
 TR - 

587 mil. PKR
 DC 6 nos. 
 Distribution Network D75mm – D200mm: L=199.1 km 

657 mil. PKR
 DMA meter  
 Construction Cost Total 4,354 mil. PKR
 Effectiveness Beneficiaries (Population Served) 113,000 persons
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Project 3-1 Jhang WTP-2, Expansion and Distribution System 

 WTP/Tubewells Jhang WTP Extension: 90,900 m3/day (20.0 MGD) 5,813 mil. PKR
 Transmission D1200mm: L=12.0 km 

5,5563 mil. PKR Arterial Main D500mm – D1000mm: L=13.6 km 
 Distribution Main D250mm – D500mm: L=83.2 km 
 TR 1 no. 

2,157 mil. PKR
 DC 2 nos. 
 Distribution Network D75mm – D200mm: L=422.5 km 

1,634 mil. PKR
 DMA meter 31 sets 
 Construction Cost Total 15,160 mil. PKR
 Effectiveness Beneficiaries (Population Served) 307,400 persons
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Project 3-2 Gugera WTP-3, Expansion and Distribution System 

 WTP/Tubewells Gugera WTP Extension: 113,700 m3/day (25.0 MGD) 7,267 mil. PKR
 Transmission - 

3,943 mil. PKR Arterial Main D500mm : L=0.1 km 
 Distribution Main D250mm – D500mm: L=104.0 km 
 TR - 

454 mil. PKR
 DC - 
 Distribution Network D75mm – D200mm: L=528.1 km 

2,038 mil. PKR
 DMA meter 31 sets 
 Construction Cost Total 13,702 mil. PKR
 Effectiveness Beneficiaries (Population Served) 384,600 persons
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Project 3-3 New JBC Tubewells-2 and Distribution System 

 WTP/Tubewells New JBC Tubewells Extension: 45,400 m3/day (10.0 MGD) 559 mil. PKR
 Transmission - 

1,579 mil. PKR Arterial Main D600mm : L=3.8 km 
 Distribution Main D250mm – D500mm: L=83.2 km 
 TR - 

153 mil. PKR
 DC 2 nos. 
 Distribution Network D75mm – D200mm: L=422.5 km 

819 mil. PKR
 DMA meter 16 sets 
 Construction Cost Total 3,110 mil. PKR
 Effectiveness Beneficiaries (Population Served) 153,900 persons
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Project 4-1 Jhang WTP-3, Expansion and Distribution System 

 WTP/Tubewells Jhang WTP Extension: 90,900 m3/day (20.0 MGD) 6,956 mil. PKR
 Transmission - 

3,374 mil .PKR Arterial Main D500mm : L=0.2 km 
 Distribution Main D250mm – D500mm: L=49.8 km 
 TR 1 no. 

2,479 mil. PKR
 DC 2 nos. 
 Distribution Network D75mm – D200mm: L=512.5 km 

2,288 mil. PKR
 DMA meter 75 sets 
 Construction Cost Total 15,09 7mil.PKR
 Effectiveness Beneficiaries (Population Served) 750,600 persons
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2. SEWERAGE AND DRAINAGE MASTER PLAN 

(1) Location of Projects 

 
Figure: Locations of Projects 
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(2) Project Sheet 

 
  

Project 1-1 West Sewerage District Facilities 

 Sewer Replacement D750mm – D1,650mm: L=11.4 km 1,701 mil. PKR
 Interceptor D450mm – D2,700mm: L=11.6 km 7,160 mil. PKR
 Trunk Sewer - 
 Main Sewer - 
 Branch Sewer D225mm: L=391.9 km 8,440 mil. PKR
 Lifting Pump Station 5 nos. 

3,752 mil. PKR Influent Pump Station Pumps for Chokera WWTP (Structural Works with 
1/2 Capacity Pumps) 

 WWTP  
(*Treatment method is an 
assumption ) 

Chokera WWTP 

5,400 mil. PKR
 216,900 m3/day 
 UASB reactor, 1 Unit 
 Facultative pond, 3 Units 
 Sludge drying bed, 1 Unit 

 Treated wastewater pump 
and transmission facilities 

- - 

 Construction Cost Total 26,543 mil. PKR
 Effectiveness Beneficiaries (Population Served) 719,700 persons

 

Chokera WWTP

Project Area 
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Project 1-2 East Sewerage District Facilities 

 Sewer Replacement D900mm – D1,350mm: L=4.1 km 110 mil. PKR
 Interceptor D2250mm: L=4.3 km 

22,304 mil. PKR Trunk Sewer D1950mm – D2700mm: L=18.9 km 
 Main Sewer D300mm – D750mm: L=2.1 km 
 Branch Sewer D225mm: L=533 km 12,051 mil. PKR
 Lifting Pump Station 2 nos. 

3,387 mil. PKR Influent Pump Station Pumps for New East WWTP (Structural Works with 
1/2 Capacity Pumps) 

 WWTP 
(*Treatment method is an 
assumption ) 

New East WWTP 

3,931 mil. PKR
 217,000 m3/day 
 Anaerobic Pond 
 Faculative Pond 
 Sludge drying bed 

 Treated wastewater pump 
and transmission facilities 

- - 

 Construction Cost Total 41,783 mil. PKR
 Effectiveness Beneficiaries (Population Served) 616,200 persons

 

New East WWTP 

Project Area 
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Project 2-1 West Sewerage District Facilities 

 Sewer Replacement - - 
 Interceptor D2250mm – D2400mm: L=4.7 km 

5,092 mil. PKR Trunk Sewer D1500mm: 4.1 km 
 Main Sewer - 
 Branch Sewer D225: L=472.2 km 10,677 mil. PKR
 Lifting Pump Station 1 no. 

1,064 mil. PKR
 Influent Pump Station Pumps for Chokera WWTP (1/2 Capacity Pumps) 

 WWTP 
(*Treatment method is an 
assumption ) 

Chokera WWTP 5,400 mil. PKR
 216,900 m3/day 
 UASB reactor, 1 Unit 
 Faculatie Pond, 3 Units 
 Sludge darying bed, 1 Unit 

 Treated wastewater pump 
and transmission facilities 

- - 

 Construction Cost Total 22,233 mil. PKR
 Effectiveness Beneficiaries (Population Served) 432,000 persons

 

Chokera WWTP

Project Area 
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Project 2-2 East Sewerage District Facilities 

 Sewer Replacement D900mm – D1050mm: L=0.7 km 748 mil. PKR
 Interceptor D1350mm – D1650mm: L=3.6 km 

15,514 mil. PKR Trunk Sewer D1050mm – D2250mm: L=14.4 km 
 Main Sewer D600mm – D1350mm: L=12.3 km 
 Branch Sewer D225mm: L=526 km 11,903 mil. PKR
 Lifting Pump Station 1 no. 

917 mil. PKR
 Influent Pump Station Pumps for New East WWTP (1/2 Capacity Pumps) 

 WWTP 
(*Treatment method is an 
assumption ) 

New East WWTP 

3,931 mil. PKR
 217,000 m3/day 
 Anaerobic Pond, 2 Units Parallel 
 Faculative Pond, 3 Units 

 Treated wastewater pump 
and transmission facilities 

- - 

 Construction Cost Total 33,013 mil. PKR
 Effectiveness Beneficiaries (Population Served) 654,000 persons

 

 

New East WWTP 

Project Area
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Project 3-1 West Sewerage District Facilities 

 Sewer Replacement - 523 mil. PKR
 Interceptor D1050mm – D1950mm: L=10.1 km 

8,622 mil. PKR Trunk Sewer D1050mm – D1500mm: 3.3 km 
 Main Sewer D525mm: 2.2 km 
 Branch Sewer D225mm: L=480.0 km 10,854 mil. PKR
 Lifting Pump Station - - 
 Influent Pump Statuion - - 
 WWTP - - 

 Treated wastewater pump 
and transmission facilities 

Pumps (1/2 Capacity) 
Force Main D1500mm: L=14.6km 
Surge Tank 1 unit 

10,091 mil. PKR

 Construction Cost Total 30,090 mil. PKR
 Effectiveness Beneficiaries (Population Served) 485,100 persons

 

Chokera WWTP

Project Area 
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Project 3-2 East Sewerage District Facilities 

 Sewer Replacement - - 
 Interceptor - 

5,557 mil. PKR Trunk Sewer D600mm – D1500mm: L=14.5 km 
 Main Sewer D350mm – D1050mm: L=24.6 km 
 Branch Sewer D225mm: L=633.5 km 14,324 mil. PKR
 Lifting Pump Station - 

- 
 Influent Pump Statuion - 
 WWTP - - 

 Treated wastewater pump 
and transmission facilities 

Pumps (1/2 Capacity) 
Force Main D1500mm: L=12.3km 
Surge Tank 1 unit 

8,904 mil. PKR

 Construction Cost 計 28,785 mil. PKR
 Effectiveness Beneficiaries (Population Served) 299,300 persons

 

 

New East WWTP 

Project Area 
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Project 4-1 West Sewerage District Facilities 

 Sewer Replacement - - 
 Interceptor - 

6,132 mil. PKR Trunk Sewer D1050mm – D1200mm: 8.7 km 
 Main Sewer D300mm – D1050mm: 29.8 km 
 Branch Sewer D225: L=737.5 km 16,675 mil. PKR
 Lifting Pump Station - - 
 Influent Pump Statuion - - 
 WWTP - - 

 Treated wastewater pump 
and transmission facilities 

Pumps (1/2 Capacity) 
Force Main D1500mm: L=14.6km 
Surge Tank 1 Unit 

8,272 mil. PKR

 Construction Cost Total 31,079 mil. PKR
 Effectiveness Beneficiaries (Population Served) 464,300 persons

 

Chokera WWTP
Project Area 
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Project 4-2 East Sewerage District Facilities 

 Sewer Replacement - - 
 Interceptor - 

15,564 mil. PKR Trunk Sewer D900mm – D1500mm: L=11.2 km 
 Main Sewer D225mm – D1050mm: L=32.9 km 
 Branch Sewer D225mm: L=696.4 km 15,746 mil. PKR
 Lifting Pump Station - 

- 
 Influent Pump Statuion - 
 WWTP - - 

 Treated wastewater pump 
and transmission facilities 

Pumps (1/2 Capacity) 
Force Main D1500mm: L=12.3km 
Surge Tank 1 Unit 

7,085 mil. PKR

 Construction Cost Total 34,395 mil. PKR
 Effectiveness Beneficiaries (Population Served) 475,200 persons

 

New East WWTP 

Project Area 
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APPENDIX FOR CHAPTER A2 DESCRIPTION OF THE STUDY AREA 

AA2.1 Questionnaire for Customer Survey (Interview Survey) 

HOUSEHOLD 
Date :    /  , 2016,  Time : :  PM / AM 

A.  Basic Information 
1. Name of Surveyor __________________________/_________________________
2. Survey Area 3. Address _____________________________________

Parcel No
4. Name of Respondent _________________________
5. Respondent's status in the family

a. Head of household b. Housewife c. Retired Elderly

c. A child of the Head d. Others (specify,   ) 

6. Respondent's age ( years old) 
7. Family Members (a. Total    persons,  b. Adult men    persons,

c. Adult women    persons,  d. children (<13 years old)  persons) 
8. Total Earning Members _______________________
9. Type of Dwelling

a. Concrete(Pacca) b. Bricks(Semi Pacca) c. Tin-shed

c. Special material d. Others (specify,   ) 

B.  Water Supply 

10. How do you obtain water for your daily household use? Check from items below (multiple answers allowed);
a. WASA b. Electric Pump

c. Other material Pump d. Other (specify________________)

11. How many days a week WASA water supplied to your house?
a. 7 days b. 6 days

c. 5 days d. 4 days e. No water available

12. How many hours WASA water supplied to your house?
a. less than 2 hours b. less than 4 hours

c. less than 6 hours d. less than 12 hours e. Up to 12 hours

13. Does your house have a water tank for WASA water or

ground water ? 

If “Yes”, check the storage tank type from the listed below (multiple answers allowed), it’s capacity, and how many times 
the tank is filled fully per day ? 

a. Under ground _______gallon,   times/day b. Overhead   gallons,   times/day 

c. Other  _____________________________ c. 

14. Do your use a pump for domestic?

a. Yes   which from? b. No

15. Do you drink WASA tap water?

If “Yes”,
a. After Boiling b. Without Boiling

16. How often do you observe contamination in WASA Tap water?
a. Rarely b. Frequently b. Never

17. How much does your family pay for household WASA water usage per month? (Rs. / month)

a. Up to Rs. 100 b. Up to Rs. 200 c. Up to Rs. 300

d. Up to Rs. 400 e. Up to Rs. 500 f. More than Rs. 500

a. Male b. Female

a. Yes
for WASA water or Groundwater 

b. No

a. Yes b. No

Serial No.:
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18.  If the service level of WASA Water becomes better in terms of volume, quality and pressure, how much                            
are you willing to pay for the services per month? (Rs. / month)  

a.  Up to Rs. 200 b.  Up to Rs. 300  

c.  Up to Rs. 400 d.  Up to Rs. 500 e.  More than Rs. 500 

19.  For New users: If a WASA Water pipe comes near your house, do you want to use the WASA water supply?  
a.  Yes b.  No 

20.  For New users: How many hours a day do you want WASA water supply? (hours per day)  
a.  6 hours b.  less than 12 hours 
c.  less than 18 hours d.  24 hours 

21.  For New users: How much are you willing to pay for WASA Water supply with good quality per month? (Rs.)  

a.  Up to Rs. 100 b.  Up to Rs. 200 c.  Up to Rs. 300 

d.  Up to Rs. 400 e.  Up to Rs. 500 f.  More than Rs. 500 

22.  How do you obtain water for your household Drinking use? Check from items below (multiple answers allowed); 
a.  WASA b.  using own water filtration unit e.  WASA bottled water 

d.  Can unites e.  Private bottled water f.  Other (specify __________) 

    If answer without ” a” 

23.  How much does your family pay for Drinking water usage per month? (Rs. / month) 

a.  Nothing b.  Up to Rs. 500 c.  Up to Rs. 750 

d.  Up to Rs. 1000 e.  Up to Rs. 1500 f.  More than Rs. 1500 

24.  Do you want which water is the most safe for drinking? 

a.  WASA water b.  water treated by own water 
filtration unit 

e.  WASA bottled water 

d.  Private bottled 
water 

e.  Other (specify __________)  

25.  Do you have any requests concerning the WASA water?    

     If “Yes”, select the requests you have from the following items (multiple answers allowed) 

a.  More Quantity (volume) b.  More water pressure c.  Less smell of water 
d.  No turbidity / color e.  Longer supply hour  f.  Tariff adjustment as per service 
g.  Less time to repair if leaked h.  Better attitude of staff i.  Other (specify__________________) 

    
C.  Sewerage & Drainage 

26.  What kind of toilet do you use at your house ?  

a.  Flush Toilet b.  Pour Flush Toilet 

c.  Bucket Latrine  d.  Others (specify                    ) 

27.  Water kind of sanitation facilities do you use at your house ? 

a.  Sewer line  ==> go to Q28. b.  Septic tank  ===>  go to Q30 

c.  Open drain  ==> go to Q30 d.  Others (specify                    ) 
28.  Do you have experience of wastewater overflowing from sewer pipeline or rainwater flooding due to poor drainage facility? 

a.  Yes,          times per year (wastewater overflow from the sewer pipeline) 
                times per year and about     hours per event (rainwater flooding due to poor drainage facilities 

b.  No. then, Go to Q29 

29.  Do you think what is the main problems?  Choose the reasons listed below, but two (2) maximum. 

a.  Poor capacity of sewers b.  Choking with sludge or solid wastes 

c.  No street gutters or drains  d.  e.   Other (__________________) 

30.  Why you don't connect to sewer line?  

a.  No sewer line near the house b.  Too expensive to connect c.  I don't feel the necessity to connect 

d.  I don't want to spend money for it e.  Others (specify,          ) f.  No. reason 

31.  If you have to connect to sewer line, how much could you pay for the sewerage service charge to WASA (Rs/Month) ? 

a.  Yes b.  No 
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a.  Up to Rs. 100 b.  Up to Rs. 200 c.  Up to Rs. 300 

d.  Up to Rs. 400 e.  Up to Rs. 500 f.  More than Rs. 500 
 
D.  Health Issue 

32.  Did your family member suffered from a water-born disease in last one year?  If yes, chooses the disease from the listed 
below, but maximum two. 

a.  Malaria b.  General Diarrhea c.  Skin disease 
d.  Typhoid e.  Dysentery f.  Hepatitis 
g.  Others (specify                     )  

33.  How often is your family suffered from the water borne diseases in last one year?. 

a.  1 to 2 b.  3 to 5 c.  Up to  5 

34.  When you are sick suffering from water borne disease, how much you pay when you go to the doctor per visit? (Rs.) 

a.  Up to Rs. 100 b.  Up to Rs. 250 c.  Up to Rs. 400 

d.  Up to Rs. 500 e.  Up to Rs. 1000 f.  More than Rs. 1000 

 
E.   Sanitary Practice 
35.  Where do you dispose the garbage?  

a.  Designated place for its collection, then go to Q37 b.  Street nearby house, then go to Q36 

c.  Drainage channels, drains, or sewers, then go to Q36 d.  Paharan or Madhuana drains, then go to Q36 
36.  If you answer, b, c, and d, why you don't dispose to the designated place? 

a.  The disposal place is far away from home b.  Because everyone dispose 

c.  I don't think it is not good d.  Others (specify,                             ) 
37.  Where do you go to toilets when you go outside? 

a.  Public Toilet b.  Restaurant / cafe 

c.  Canal or drain d.  Others (specify,                             ) 
 
F.   Income 
38.  Average Monthly Income Level 

a.  Up to Rs. 5,000 b.  Up to Rs. 10,000 c.  Up to Rs. 20,000 

d.  Up to Rs. 50,000 e.  Up to Rs. 100,000 f.  More than Rs. 100,000 

39.  Average Monthly Expense Level 
a.  Up to Rs. 5,000 b.  Up to Rs. 10,000 c.  Up to Rs. 30,000 

d.  Up to Rs. 50,000 e.  Up to Rs. 100,000 f.  More than Rs. 100,000 

40.  Expenses for the following item per month (Should be a & b) 
a.  Electricity (less than 3000  

Up to 3000           ) 
b.  Gas (less than 1500 Uo to 
1500    .        ) 

c. Solid wastes collection (Rs.        ) 

d.  Food (Rs.        ) f.  Housing (Rs.        )  

 
G.  Comments & Suggestions 
      
     _____________________________________________________________________________________ 
     _____________________________________________________________________________________ 
     _____________________________________________________________________________________ 
      __________________________________________________________________________________________________ 
 

Thank you very much for your cooperation! 
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Questionnaire for Customer Survey (Interview Survey) 
COMMERCIAL & INDUSTRIAL 

Date :    /  , 2016,  Time :   :  PM / AM 
Name of Surveyor __________________________/_________________________ 
Survey Area                       (  a. Existing water supply area,   b. Non water supply area) 
Company’s Name; __________________________ Address; ______________________________________________ 
 
A. Types of Company 

1. To ALL: What kind of work is your company doing? 
a.  Restaurant b.  Textile factory c.  Manufacturing 
d.  Hotel e.  Retail Shop f.  Other (specify__________________) 

2. To ALL: What is the major work of your company? (Please specify                                   ) 

3. To ALL: How many staff are there in your company?   Total                  staff 

4. To ALL: Is your company accompanied with house (using 1 tap for both business and house)?   a. Yes  /  b. No 

5. To ALL: If you use large amount of water for special purpose, please inform us.  Special purpose                   

If your company use large amount of water for special purpose, how much do you use for it?              m3/month 

6. To Hotel: How many rooms are there in your hotel?               Rooms 

7. To Restaurant: How many tables and seats in your restaurant?           Tables            Seats 
 
B. Water Supply Condition 

8. To ALL: How do you obtain water for your daily business? Check from items below (multiple answers allowed); 
a.  WASA supply b.  Well c.  Water vendor 
d.  Bottle water e.  Other (specify__________________)  

9. To well users: If you use well, what is the type of well? 
a.  Open well b.  Hand pump 
c.  Deep well with pump d.  Other (specify________________________________) 

10. To WASA users: How much does your company pay for WASA supply?  Do you think it is expensive? 
                       Rs. per month (check;  a. Expensive  /  b. Normal  /  c. Cheap) 

11. To ALL: How much does your company pay for other water than WASA supply per month? 
                       Rs. per month    Pay to (who)                        

12. To ALL: Are there any private water vendors whom you can buy water?  a. Yes  /  b. No 
 If “Yes”, how much is it if you buy water from private water vendor?   _______________ Rs. / 20 litters 

13. To ALL: Do you buy any bottled water?   a. Yes  /  b. No 
If “Yes”, How many and how much does your family consume bottled water per day? 
                  Liter / per day   Total                  Rs. / day 

14. To ALL: Does your company have water tank?     a. Yes  /  b. No 
If “Yes”, check the type of the storage tank from items below (multiple answers allowed);  

a.  Underground tank b.  Tank on the ground 
c.  Tank on the roof d.  Other (specify________________________________) 
How much is the size of the tank?  Capacity of the tank _____________liters 

15. To ALL: Does your company have pump for the storage tank?    a. Yes  /  b. No 

16. To ALL: For which purpose do you use each water?  If used, write “1” in cells below. 
Items WASA

supply
Well Water 

vendor
Bottle 
water 

Others
(          )

Drinking      
Washing      
Toilet      
Gardening / car wash      
For business (specify               )      

17. To WASA users: How many hours and days are the WASA supplied to your house for?  
        hours a day, and       days a week 

18. To WASA users: Do you have any requests concerning the WASA?   a. Yes  /  b. No  
If “Yes”, select the requests you have from the following items (multiple answers allowed); 

a.  More quantity (volume) b.  More water pressure c.  Less smell of water 
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d.  No turbidity / color e.  Longer supply hour  f.  Lower tariff level  
g.  Less time to repair if leaked h.  Better attitude of staff i.  Other (specify__________________) 

19. To WASA users: If the service level of WASA supply becomes better in terms of volume, quality, supply hours, and 
pressure by management and facility improvements, how much are you willing to pay for the water supply service per 
month maximum?                              Rs. per month   

20. To non WASA users: If a WASA supply pipe comes near your house, do you want to use the WASA supply?     a. 
Yes  /  b. No 
If “Yes”, how much are you willing to pay for WASA supply with good quality per month?  

                            Rs. every month. 
 If “Yes”, how much are you willing to pay to install connection to WASA supply with good quality? 
                            Rs. (Once at connection) 
 
 

Thank you very much for your cooperation! 
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APPENDIX FOR CHAPTER A3 LAWS, REGULATIONS, AND POLICIES 

AA3.1 Lists for List for Laws and Regulations 

1. Laws and Regulations for Water Supply, Sewerage and Drainage in Punjab

Laws and Regulations Contents 

Punjab Municipal Water Act (Draft) 
2014 

This Act was formed to recognize, regulate and manage present and future 
municipal water in the Punjab. Currently this draft act has not yet come into force. 

Sewerage and Drainage Regulation 
Faisalabad Regulations, 2015 

This Regulation provides the necessary rules related to sewerage and drainage 
between the Agency and the users. 

2. Laws and Regulations for Groundwater

Laws and Regulations Contents 

Canal and Drainage Act 
This Act was issued in 1873 and amended in 2006 and 2016. This is the legislation 
governing water providing the legal framework for water management in the 
agricultural sector. 

Punjab Development of Cities Act, 1976 
This law gives the Development Authority of each city strong right regarding the 
use of groundwater resources. 

Punjab Private Housing Schemes and 
Land Subdivision Rules 2010 

In the case of planning to install tube wells, it is supposed to inform the details such 
as quantity, capacity, design, drilling record and installation machinery, etc. 

3. Laws and Regulations for Surface Water

Laws and Regulations Contents 

The Canal and Drainage Act, 1873 
This act regulates public water use of rivers, streams flowing in natural channels, 
lakes, etc. 

The Indus Water Treaty, 1960 
This treaty regulates for management of rivers flowing through Pakistan and India 
stipulated between the Government of Pakistan and the Government of India. 

The Water Accord, 1991 
Apportionment of the waters of the Indus river system, which was agreed between 
the provinces of Pakistan, is mentioned. Concrete figures of distributional water are 
described for each province. 

The Punjab Irrigation and Drainage 
Authority Act, 1997 

This act is expedient to establish the Punjab Irrigation and Drainage Authority to 
implement the strategy of the Government of Punjab for streamlining the Irrigation 
and Drainage System, and provides decentralization of a centrally-controlled 
irrigation system (Provincial Irrigation Department) into a three tier public private 
partnership based management system. 

4. Laws and Regulations for Environmental and Social Considerations

Category Title Contents 

Environmental 
Protection (Federal) 

Pakistan Environmental 
Protection Ordinance, 1983

This Ordinance is the first ordinance that specializes in environmental 
protection in Pakistan.  

National Conservation 
strategy, 1992 

This Strategy is a fundamental policy document for environmental 
problems in Pakistan 

Pakistan Environmental 
Protection Act (PEPA), 
1997 

This Act is a comprehensive environmental protection law in place of 
the Pakistan Environment Protection Ordinance 1983, and a 
framework for implementing the national environmental conservation 
strategy, 1992. 

National Environmental 
Quality Standards 
(NEQUS), 2000 

These Standards are standards established to control environmental 
pollution and have been enacted standards for domestic wastewater, 
factory wastewater, factory exhaust gas, emissions of automobile 
exhaust gas and noise, and drinking water. 
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Environmental 
Protection (Punjab) 

Punjab Environmental 
Protection (Amendment) 
Act, 2012 

This Act is a comprehensive legislation and provides the legislative 
framework for protection, conservation, rehabilitation and 
improvement of the environment.  

Punjab Environmental 
Quality Standards (PEQS), 
2016 

The PEQS, 2016 specify the following standards: 

 Maximum allowable concentration of pollutants in municipal and
liquid industrial effluents discharged into inland waters, sewage 
treatment facilities, and the sea.
Maximum allowable concentration of pollutants (16 parameters) in
gaseous emissions from industrial sources.
 Maximum allowable concentration of pollutants (two parameters) in
gaseous emissions from vehicle exhaust and noise emission from 
vehicles.

IEE/EIA 

Pakistan Environmental 
Assessment Procedure, 
1997 

The Federal Environmental Protection Agency published the 
guidelines on the implementation of environmental assessment and 
environmental management of different development projects. 

Guidelines for Preparation 
and Review of 
Environmental Reports, 
Government of Pakistan, 
1997 

The guidelines on the preparation and review of environmental 
reports specify the following for project proponents. 

 The nature of the information to be included in environmental
reports

 The minimum qualifications of the EIA conductors appointed

 The need to incorporate suitable mitigation measures at every stage
of project implementation

 The need to specify monitoring procedures

Pakistan Environmental 
Protection Agency (Review 
of IEE/EIA) Regulations, 
2000 

These Regulations were developed by the Pak-EPA to provide the 
necessary details on preparation, submission and review of the IEE 
and the EIA.  

Land Acquisition and 
Resettlement 

Land Acquisition Act 
(LAA), 1894 

This Act was promulgated to govern acquisition of private land for 
public purposes. 

Punjab Land Acquisition 
Rules, 1983 

In addition to LAA, the 1983 Rules were published in the Gazette of 
the Punjab Extraordinary, setting out the procedure for land 
acquisition in accordance with the provincial specific conditions. 

Project Implementation and 
Resettlement of Affected 
Persons Ordinance, 2001 

This ordinance was developed as a supplementary document to the 
LAA as well as other laws of Pakistan, and wherever applicable 
under the resettlement policy. 

5. Water Quality Standards in Pakistan

Standard Contents 

Drinking Water Quality Standards 

In 2008, the Ministry of Environment published National Standards for Drinking 
Water Quality (NSDWQ) in collaboration with Ministry of Health, World Health 
Organization (WHO) and UNICEF. The standard includes 23 parameters and there 
is no significant difference between Pakistan and WHO in standard values for each 
parameter except arsenic (As). The guideline value of WHO for arsenic is 0.01 
mg/L, while in Pakistan the value is 0.05 mg/L similar to most other Asian 
developing countries. 

Environmental Quality Standards for 
Surface Water 

Currently, in Pakistan there are no environmental quality standards for surface 
water. Existing National Environmental Quality Standards (NEQS) are only in 
place to regulate drinking water and municipal and liquid industrial effluents. 

Effluent Quality Standards 

In 1993, the Ministry of Environment published National Environmental Quality 
Standards (NEQS) for Municipal and Liquid Industrial Effluents and then the 
standard was revised in 2000. There are 32 parameters to regulate domestic and 
industrial wastewater before discharging into inland water, sewerage system and 
sea. 
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6. Policies for Water Supply, Sewerage and Drainage Sectors

Policies Contents 

National Drinking Water Policy, 2009 
Ministry of Environment formulated National Drinking Water Policy in 2009 to 
provide adequate quantity of safe drinking water to the entire population at an 
affordable cost in an equitable, efficient and sustainable manner. 

Punjab Urban Water Supply and 
Sanitation Policy, 2007 

The Punjab Urban Water Supply and Sanitation Policy was established by the 
Government of Punjab in 2007 intending to guide and support provincial 
organizations which are related to water supply and sanitation. This Policy is 
consistent with National Sanitation Policy 2006 and National Environment Policy 
2005. 

Punjab Drinking Water Policy, 2011 
Punjab Drinking Water Policy was established in 2011 by the Government of 
Punjab to provide guiding principles under which the efforts of provincial and local 
authorities shall be planned and coordinated. 

National Sanitation Policy, 2006 

Ministry of Environment established the National Sanitation Policy in 2006, which 
provides a broad of the framework and policy guidelines to the Federal, Provincial 
and Local Governments to enhance and support sanitation coverage in the country 
through formulation of their sanitation strategies, plans and programs for 
improving the quality of life of the people of Pakistan and the physical 
environment necessary healthy life. 

7. Policies for Environmental and Social Considerations

Category Title Contents 

Environmental 
Protection (Federal) 

National Environmental 
Policy, 2005 

This Policy has formulated a long-term framework for solving these 
problems that Pakistan is facing, such as pollution of land water and 
seawater, air pollution, inadequate waste management, deforestation, 
loss of biodiversity, the progress of desertification, the problem of 
natural disasters and climate change. 

Environmental 
Protection (Punjab) 

Punjab Environmental 
Policy, 2015 (Draft) 

The policy provides guidelines to Provincial and Local Government 
in Punjab for addressing the environmental concerns related to them 
and ensuring effective management, restoration, enhancement of 
environmental resources and ensuring their sustainable use. 

Land Acquisition and 
Resettlement 

National Resettlement 
Policy (NRP), 2002 

This resettlement policy has been drafted by Ministry of 
Environment, Local Government and Rural Development with 
technical assistance from ADB, and not yet approved. The policy will 
apply to all development projects involving adverse social impacts, 
including land acquisition, loss of income, loss of business etc. 
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APPENDIX FOR CHAPTER A6 CURRENT WASA-F OPERATION AND 
MANAGEMENT 

AA6.1 Household Income in Faisalabad 

According to the Household Integrated Economic Survey (HIES) conducted by Pakistan Bureau of Statistics, 
the average household income in Punjab Urban (urban areas in Punjab province) was 46,616 PKR/month (or 
approximately 47,000 PKR/month) in 2015-2016, as shown in Table AA6.1.1.  

Table AA6.1.1 Distribution of Monthly Household Income by Quintile, 2015-2016 
Average 1st 2nd 3rd 4th 5th 

Pakistan   35,662   19,742   23,826   28,020   33,668    60,451 
Pakistan Urban   45,283   20,441   25,292   28,940   34,407    65,950 
Pakistan Rural   30,110    19,625   23,392   27,613   33,170    52,008 
Punjab   36,230   19,885   23,174   27,528   33,546    61,853 
Punjab Urban   46,616   19,366  24,315  28,224  34,588  68,975 
Punjab Rural   30,973   19,964   22,862   27,258   32,954    53,330 
Sindh   33,948   18,199   23,104  26,765   31,405    57,875 
Sindh Urban   42,846   20,957   24,816  27,959   32,230    60,997 
Sindh Rural   23,825   17,625   22,310  25,681   29,902    37,744 
Khyber Pakhtunkhwa (KP)         38,349       22,805  27,084   32,220   37,725    59,946 
KP Urban   49,910   23,206   30,210   35,808   41,946    71,850 
KP Rural   35,691   22,760   26,639   31,580   36,739    54,802 
Balochistan   30,041   22,136   25,730  28,575   34,014    54,053 
Balochistan Urban   41,991   24,610   31,554   37,075   42,192    61,353 
Balochistan Rural   25,569   21,687   24,335   25,895   29,321    40,799 
Source: HIES 2015-16 

Comparing with the other cities in Punjab, the average household income in Faisalabad is lower than that of 
the Punjab Urban area on average. According to the results of a survey conducted by UU, "Poverty & Social 
Impact Analysis in Urban Punjab (PSIAUP) 2010," the average household income of Faisalabad is equivalent 
to approx.75% of that of the Punjab Urban area (18,312PKR / 23,853PKR = 77.6%). 

Table AA6.1.2 Mean Distribution of Monthly Household Income by Wealth Quintile in 2008 
Quintile Faisalabad Gujranwala Lahore Multan Rawalpindi Total 
Lowest 5,799 5,671 6,349 6,204 5,693 5,996 
Second 10,289 10,321 10,426 10,226 10,448 10,367 
Third 14,705 14,860 14,817 14,890 14,825 14,811 
Fourth 22,079 22,320 21,643 21,338 21,864 21,879 
Highest 57,670 63,328 76,132 62,075 49,300 66,986 

Total (Average) 18,312 17,237 28,532 20,067 23,247 23,583 
Source:  Poverty & Social Impact Analysis in Punjab Urban, Urban Unit (2010) 

The monthly household income in Faisalabad in 2015-2016 was estimated based on Table AA6.1.3.  

Table AA6.1.3 Estimated Monthly Household Income in Faisalabad by Quintile in 2015-2016 

Quintile Income in Punjab Urban 
Approximate income in Punjab 

Urban (a) 
Estimated income in Faisalabad

(a)×75% 
Lowest 19,366 19,000 14,000 
Second 24,315 24,000 18,000 
Third 28,224 28,000 21,000 
Fourth 34,588 35,000 26,000 
Highest 68,975 69,000 52,000 

Total (Average) 46,616 47,000 35,000 
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AA6.2 Comparisons for Water Tariff Level and Income Level in Principal Cities in 
the World 

Country City Water Tariff Level Income Level 

Thai Bangkok 0.26～0.45 USD/m3 Legal minimum wage 262 USD/month*, 

Engineer 699 USD/month, 

Middle manager 1,538 USD/month 

Cambodia Phnom Penh 0.10～0.32 USD/m3 Legal minimum wage 128 USD/month*, 

Engineer 351 USD/month, 

Middle manager 829 USD/month 

Vietnam Hanoi 0.28～0.75 USD/m3 Legal minimum wage 141 USD/month*, 

Engineer 420 USD/month, 

Middle manager 927 USD/month 

Japan Tokyo 1.20～3.58 USD/m3 Legal minimum wage 1,500 USD/month*, 

Engineer 3,395 USD/month, 

Middle manager 4,470 USD/month 

Pakistan Faisalabad 0.08 USD/m3

(or 2.3 PKR/mon./HH

in Intermediate size)

Lowest Quintile: 134 USD/month 

Average Quintile: 334 USD/month 

Highest Quintile: 496 USD/month 

Note: *Legal minimum wages are as of year 2015. 

Source: Reports from Bank of Tokyo Mitsubishi UFJ and JETRO 
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Note that the split of water supply and sewerage incomes have come in place since 2012

Actual Income and Expenses (2000-16) (Rs. In Million)

Sr.No. Particulars 2012 2013 2014 2015 2016

A
B
1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16

TOTAL 1227.835 1205.06 1528.231 1899.16
C TOTAL (A+B) 1152.376 1066.25 1528.23 1901.16
D Expenditure
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Total Expenditures 1291.185 1144.251 1569.064 1907.514 0.000
Surplus / Deficit (C-D) (138.809) (78.004) (40.833) (6.351) 0.000

Water And Sanitation Agency (FDA), Faisalabad
Statement Showing The Opreating Income & Expenditure

 For  The Year Ended 2012-13
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Sr Items 2010 2010-11 2011-12 2012-13 2013-14

1 Opening Balance

2 Operating Revenue

464.58
383.59
197.04
261.98

3 Total Operating Revenue 656.53 708.53 600.86 1,133.70 1,372.68

4 Operating expenses 

Total Operating Expenses 622.76 684.37 757.62 1,076.85 1,224.02

5 Operating Profit/ Loss 33.77 24.16 -156.76 56.85 148.66

6 Non-operational Revenue (Other income) 19.65 25.89 33.52 18.87 30.49

7 Non-Operating Cost/ Financial Expenses

 Total Non Operating Cost/ Financial Expenses 17.71 3.63 4.38 3.61 4.42

8 Non Operating Profit/ Loss 1.94 22.26 29.14 15.27 26.07

9 Earning Before Financial Charges

10 Total Revenue

11 Total Exp

12 Net Profit/ Loss 35.71 46.43 -127.62 72.12 174.72

13
Ratio Analysis (2010-2014) Bsed on Audit
Anylasis

a Operating Profit Margin

b Non Operational Profit Margin Ratio

c Net Profit/ Loss  Margin Ratio

WASA-F Financial Statements and Ratio Analysis (2010-2014)

 Based on Auditors Report
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2010-11 Category Connections Payee Billed amount Received Amount
(with Arrear)

Domestic Water 107578 37912 172,664,104          86,323,095 
Sewer 200670 57513 214,729,808          129,484,643             

Commercial Water 1997 852 20,723,291             15,355,115 
Sewer 14403 6236 91,973,714             85,483,854 

Industry Water 81 73 24,285,071             24,348,371 
Sewer 325 256 50,871,382             45,351,997 

Aquifer 300 237 25,854,438             21,701,767 
Total Average 46,479             14,726       85,871,687            58,292,692 

Aggregate 325,354           103,079    601,101,808          408,048,842             
2011-12

Domestic Water 109137 37052 174,692,402          90,592,513 
Sewer 209358 57848 224,240,852          135,888,770             

Commercial Water 2060 804 20,684,242             14,120,894 
Sewer 15956 6333 101,588,914          89,098,147 

Industry Water 89 81 24,999,750             24,076,078 
Sewer 609 414 54,843,845             52,038,625 

Aquifer 284 231 25,787,175             22,072,904 
Total Average 48,213             14,680       89,548,169            61,126,847 

Aggregate 337,493           102,763    626,837,180          427,887,931             
2012-13

Domestic Water 108277 37578 173,269,460          114,158,568             
Sewer 221785 61751 238,435,513          171,237,853             

Commercial Water 2053 861 20,444,802             15,722,019 
Sewer 17065 6991 113,034,402          118,461,661             

Industry Water 89 77 26,774,357             25,925,188 
Sewer 792 552 57,982,738             65,888,505 

Aquifer 339 264 26,393,504             24,407,790 
Total Average 50,057             15,439       93,762,111            76,543,083 

Aggregate 350,400           108,074    656,334,776          535,801,584             
2013-14

Domestic Water 108920 39812 174,006,078          124,485,685             
Sewer 227492 70222 244,402,164          186,728,528             

Commercial Water 1989 833 20,351,772             16,120,868 
Sewer 17805 7032 123,614,002          129,023,432             

Industry Water 92 78 24,759,982             23,097,598 
Sewer 859 571 60,323,841             69,701,246 

Aquifer 387 305 29,417,966             26,834,746 
Total Average 51,078             16,979       96,696,544            82,284,586 

Aggregate 357,544           118,853    676,875,805          575,992,103             
2014-15

Domestic Water 109802 32362 175,189,166          103,412,672             
Sewer 236098 60497 253,585,524          155,123,508             

Commercial Water 1975 911 20,488,170             15,880,019 
Sewer 18369 8036 131,433,199          124,011,328             

Industry Water 97 79 26,644,330             25,912,868 
Sewer 846 607 60,878,049             58,839,607 

Aquifer 440 351 36,612,047             33,573,883 
Total Average 52,518             14,692       100,690,069          73,821,984 

Aggregate 367,627           102,843    704,830,485          516,753,885             

Demand and Collection 2010-2017 WASA-F (Rs.)
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2015-16
Domestic Water 110497 32008 176,216,991          129,201,091             

Sewer 243873 59307 261,737,752          193,801,637             
Commercial Water 1965 862 20,273,592             16,857,293               

Sewer 19184 7702 139,581,971          135,352,217             
Industry Water 95 78 24,915,357             23,765,094               

Sewer 873 581 62,021,293             62,542,137               
Aquifer 451 365 39,449,412             36,788,555               

Total Average 53,848             14,415       103,456,624          85,472,575               
Aggregate 376,938           100,903    724,196,368          598,308,024             

Demad And Collection list Category Wise FY July 16-June 17
2016-17 Catogary Connections Payee Billed amount Received Amount

Domestic Water 111242 35797.917 177,641,012          133,523,913             
Sewer 238338 68417.417 265,091,403          200,285,870             

Commercial Water 1962 894 26,238,474             20,410,040               
Sewer 20485 8149 207,719,009          180,038,296             

Industry Water 94 77 26,983,770             24,067,987               
Sewer 875 562 76,561,255             73,048,674               

Aquifer 494 331 47,936,783             43,325,145               
Total Average 53,356             16,318       118,310,244          96,385,704               

Aggregate 373,490           114,228    828,171,706          674,699,925             

FY 2010-17 Catogary Connections
(Rs.)

Payee
(Rs.)

Billed amount
(Rs.)

Received Amount
(Rs.) %Rec %Payee

Domestic Water 109,350              36,075          1,223,679,213            781,697,537                  63.88       32.99       
Sewer 225,373              62,222          1,702,223,016            1,172,550,809              68.88       27.61       

Commercial Water 2,000                   860               149,204,343               114,466,248                  76.72       42.98       
Sewer 17,610                 7,211            908,945,211               861,468,935                  94.78       40.95       

Industry Water 91                        78                 179,362,617               171,193,184                  95.45       85.24       
Sewer 740                      506               423,482,403               427,410,791                  100.93     68.41       

Aquifer 385                      298               231,451,325               208,704,790                  90.17       77.33       
Average 50,793             15,321       688,335,447          533,927,471             - -

Aggregate 355,549           107,249    4,818,348,128       3,737,492,294         77.57     30.16    

Demad And Collection list Category Wise FY July 16-June 17 (Annual)

Total
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110,447 33,763Rs. 14,669,815Rs. 10,736,180Rs.

247,178 62,915Rs. 22,087,699Rs. 16,104,270Rs.

2,413 873Rs. 1,634,998Rs. 1,217,482Rs.

20,198 7,632Rs. 12,110,832Rs. 10,901,090Rs.

94 357Rs. 1,803,207Rs. 1,608,117Rs.

927 561Rs. 5,267,775Rs. 4,862,357Rs.

492 81Rs. 3,332,111Rs. 3,038,778Rs.

110,439 35,517Rs. 14,667,437Rs. 11,363,124Rs.

247,484 66,718Rs. 22,117,701Rs. 17,044,686Rs.

2,423 883Rs. 1,638,379Rs. 1,284,342Rs.

20,246 7,734Rs. 12,158,429Rs. 11,987,195Rs.

94 81Rs. 1,715,910Rs. 1,619,905Rs.

927 561Rs. 5,278,723Rs. 5,544,230Rs.

493 357Rs. 3,336,145Rs. 3,136,321Rs.

110,631 33,872Rs. 14,686,860Rs. 10,522,415Rs.

245,222 64,051Rs. 21,929,620Rs. 15,783,622Rs.

2,423 873Rs. 1,637,413Rs. 1,226,222Rs.

20,279 7,501Rs. 12,255,262Rs. 11,158,610Rs.

94 78Rs. 1,780,232Rs. 1,577,517Rs.

930 583Rs. 5,290,082Rs. 5,133,137Rs.

494 359Rs. 3,337,562Rs. 3,055,230Rs.

Industry

Domestic JULY- 2016

Commercial

Industry

Connection-wise Tariff Demand and Receipts by Consumer 2016

Domestic SEP- 2016

Commercial

Industry

Commercial

Domestic AUG- 2016
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110,805 35,576Rs. 14,703,907Rs. 11,204,876Rs.

246,250 67,809Rs. 22,014,558Rs. 16,807,314Rs.

2,431 929Rs. 1,634,274Rs. 1,279,946Rs.

20,349 8,042Rs. 12,329,205Rs. 11,485,508Rs.

94 78Rs. 1,755,762Rs. 1,575,144Rs.

930 543Rs. 5,290,082Rs. 4,625,415Rs.

495 350Rs. 3,340,042Rs. 3,004,717Rs.

112,772 36,475Rs. 14,927,361Rs. 11,484,333Rs.

249,219 68,946Rs. 22,231,201Rs. 17,226,499Rs.

2,431 912Rs. 2,466,862Rs. 1,949,104Rs.

20,406 8,182Rs. 19,746,986Rs. 15,674,304Rs.

94 79Rs. 2,726,334Rs. 2,381,672Rs.

930 569Rs. 7,007,647Rs. 6,780,875Rs.

493 351Rs. 4,349,875Rs. 3,894,279Rs.

110,973 35,009Rs. 14,726,363Rs. 10,807,233Rs.

246,545 66,268Rs. 22,053,613Rs. 16,210,849Rs.

2,433 931Rs. 2,468,103Rs. 1,968,493Rs.

20,405 8,187Rs. 19,737,034Rs. 15,836,418Rs.

93 73Rs. 2,331,043Rs. 1,885,669Rs.

927 558Rs. 6,962,826Rs. 6,545,162Rs.

491 354Rs. 4,327,335Rs. 3,783,255Rs.

Industry

Domestic DEC- 2016

Commercial

Industry

Domestic OCT- 2016

Commercial

Industry

Domestic NOV- 2016

Commercial
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111,047 36,473Rs. 14,740,719Rs. 11,432,759Rs.

246,982 69,268Rs. 22,100,367Rs. 17,149,139Rs.

2,433 940Rs. 2,472,610Rs. 1,912,997Rs.

20,444 8,631Rs. 19,729,611Rs. 16,999,646Rs.

93 77Rs. 2,228,358Rs. 2,021,374Rs.

926 577Rs. 7,016,691Rs. 6,735,227Rs.

490 353Rs. 4,351,347Rs. 3,845,526Rs.

111,230 35,449Rs. 14,733,432Rs. 11,789,721Rs.

247,059 74,111Rs. 21,898,081Rs. 17,684,581Rs.

2,439 955Rs. 2,482,030Rs. 1,502,518Rs.

20,566 8,577Rs. 19,902,572Rs. 12,113,353Rs.

93 79Rs. 2,568,119Rs. 2,262,467Rs.

928 582Rs. 7,030,334Rs. 5,956,074Rs.

494 346Rs. 4,334,636Rs. 3,514,379Rs.

111,307 37,874Rs. 14,771,174Rs. 11,633,131Rs.

245,034 72,509Rs. 21,937,960Rs. 17,449,696Rs.

2,439 940Rs. 2,480,097Rs. 1,912,365Rs.

20,624 8,719Rs. 19,907,233Rs. 16,906,523Rs.

93 79Rs. 2,548,209Rs. 2,247,543Rs.

928 570Rs. 6,866,554Rs. 6,225,159Rs.

496 357Rs. 4,314,125Rs. 3,792,197Rs.

Domestic FEB- 2017

Commercial

Industry

Domestic MARCH- 2017

Commercial

Industry

Domestic JAN- 2017

Commercial

Industry
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111,542 36,403Rs. 14,799,286Rs. 10,884,391Rs.

245,707 69,385Rs. 21,996,801Rs. 16,326,586Rs.

2,440 892Rs. 2,452,669Rs. 1,704,065Rs.

20,736 8,025Rs. 19,940,380Rs. 15,706,381Rs.

93 77Rs. 2,389,493Rs. 2,125,460Rs.

928 568Rs. 6,828,710Rs. 6,958,949Rs.

496 355Rs. 4,318,740Rs. 4,053,604Rs.

111,825 37,726Rs. 14,837,259Rs. 11,047,933Rs.

146,490 71,624Rs. 22,064,947Rs. 16,571,901Rs.

2,434 924Rs. 2,437,694Rs. 1,806,689Rs.

20,773 8,352Rs. 19,911,041Rs. 17,138,991Rs.

92 77Rs. 2,442,200Rs. 2,302,431Rs.

928 561Rs. 6,878,581Rs. 6,508,561Rs.

494 352Rs. 4,294,270Rs. 4,060,783Rs.

111,887 35,438Rs. 14,842,822Rs. 10,597,057Rs.

246,896 67,405Rs. 22,108,725Rs. 15,895,585Rs.

2,429 896Rs. 2,429,723Rs. 2,206,996Rs.

20,805 8,210Rs. 19,941,342Rs. 18,521,503Rs.

92 77Rs. 2,448,343Rs. 2,306,194Rs.

928 561Rs. 6,843,250Rs. 6,661,789Rs.

494 352Rs. 4,294,270Rs.

Domestic JUNE- 2017

Commercial

Industry

Domestic APRIL- 2017

Commercial

Industry

Domestic MAY- 2017

Commercial

Industry
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112,954 34,993 112,954 34,993 14,669,815Rs. 10,736,180Rs.

274,787 58,589 161,833 23,596 22,087,699Rs. 16,104,270Rs.

2,413 873 2,413 873 1,634,998Rs. 1,217,482Rs.

20,198 7,632 17,785 6,759 12,110,832Rs. 10,901,090Rs.

94 357 94 357 1,803,207Rs. 1,608,117Rs.

927 561 833 204 5,267,775Rs. 4,862,357Rs.

492 81 492 81 3,332,111Rs. 3,038,778Rs.

110,439 35,517 110,439 35,517 14,667,437Rs. 11,363,124Rs.

247,484 66,718 137,045 31,201 22,117,701Rs. 17,044,686Rs.

2,423 883 2,423 883 1,638,379Rs. 1,284,342Rs.

20,246 7,734 17,823 6,851 12,158,429Rs. 11,987,195Rs.

94 81 94 81 1,715,910Rs. 1,619,905Rs.

927 561 833 480 5,278,723Rs. 5,544,230Rs.

493 357 493 357 3,336,145Rs. 3,136,321Rs.

110,631 33,872 110,631 33,872 14,686,860Rs. 10,522,415Rs.

245,222 64,051 134,591 30,179 21,929,620Rs. 15,783,622Rs.

2,423 873 2,423 873 1,637,413Rs. 1,226,222Rs.

20,279 7,501 17,856 6,628 12,255,262Rs. 11,158,610Rs.

94 78 94 78 1,780,232Rs. 1,577,517Rs.

930 583 836 505 5,290,082Rs. 5,133,137Rs.

494 359 494 359 3,337,562Rs. 3,055,230Rs.

Water Supply Tariff Collection by Consumer 2016
 Domestic JULY- 2016

Domestic AUG- 2016

Domestic SEP- 2016

Commercial

Industry

Commercial

Industry

Commercial

Industry
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110,805 35,576 110,805 35,576 14,703,907Rs. 11,204,876Rs.

246,250 67,809 135,445 32,233 22,014,558Rs. 16,807,314Rs.

2,431 929 2,431 929 1,634,274Rs. 1,279,946Rs.

20,349 8,042 17,918 7,113 12,329,205Rs. 11,485,508Rs.

94 78 94 78 1,755,762Rs. 1,575,144Rs.

930 543 836 465 5,290,082Rs. 4,625,415Rs.

495 350 495 350 3,340,042Rs. 3,004,717Rs.

112,772 36,475 112,772 36,475 14,927,361Rs. 11,484,333Rs.

249,219 68,946 136,447 32,471 22,231,201Rs. 17,226,499Rs.

2,431 912 2,431 912 2,466,862Rs. 1,949,104Rs.

20,406 8,182 17,975 7,270 19,746,986Rs. 15,674,304Rs.

94 79 94 79 2,726,334Rs. 2,381,672Rs.

930 569 836 490 7,007,647Rs. 6,780,875Rs.

493 351 493 351 4,349,875Rs. 3,894,279Rs.

110,973 35,009 110,973 35,009 14,726,363Rs. 10,807,233Rs.

246,545 66,268 135,572 31,259 22,053,613Rs. 16,210,849Rs.

2,433 931 2,433 931 2,468,103Rs. 1,968,493Rs.

20,405 8,187 17,972 7,256 19,737,034Rs. 15,836,418Rs.

93 73 93 73 2,331,043Rs. 1,885,669Rs.

927 558 834 485 6,962,826Rs. 6,545,162Rs.

491 354 491 354 4,327,335Rs. 3,783,255Rs.

Commercial

Domestic DEC- 2016

Industry

Commercial

Industry

Domestic OCT- 2016

Commercial

Industry

Domestic NOV- 2016
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111,047 36,473 111,047 36,473 14,740,719Rs. 11,432,759Rs.

246,982 69,268 135,935 32,795 22,100,367Rs. 17,149,139Rs.

2,433 940 2,433 940 2,472,610Rs. 1,912,997Rs.

20,444 8,631 18,011 7,691 19,729,611Rs. 16,999,646Rs.

93 77 93 77 2,228,358Rs. 2,021,374Rs.

926 577 833 500 7,016,691Rs. 6,735,227Rs.

490 353 490 353 4,351,347Rs. 3,845,526Rs.

111,230 35,449 111,230 35,449 14,733,432Rs. 11,789,721Rs.

247,059 74,111 135,829 38,662 21,898,081Rs. 17,684,581Rs.

2,439 955 2,439 955 2,482,030Rs. 1,502,518Rs.

20,566 8,577 18,127 7,622 19,902,572Rs. 12,113,353Rs.

93 79 93 79 2,568,119Rs. 2,262,467Rs.

928 582 835 503 7,030,334Rs. 5,956,074Rs.

494 346 494 346 4,334,636Rs. 3,514,379Rs.

111,307 37,874 111,307 37,874 14,771,174Rs. 11,633,131Rs.

245,034 72,509 133,727 34,635 21,937,960Rs. 17,449,696Rs.

2,439 940 2,439 940 2,480,097Rs. 1,912,365Rs.

20,624 8,719 18,185 7,779 19,907,233Rs. 16,906,523Rs.

93 79 93 79 2,548,209Rs. 2,247,543Rs.

928 570 835 491 6,866,554Rs. 6,225,159Rs.

496 357 496 357 4,314,125Rs. 3,792,197Rs.

Domestic JAN- 2017

Domestic FEB- 2017

Domestic MARCH- 2017

Industry

Commercial

Industry

Commercial

Industry

Commercial
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111,542 36,403 111,542 36,403 14,799,286Rs. 10,884,391Rs.

245,707 69,385 134,165 32,982 21,996,801Rs. 16,326,586Rs.

2,440 892 2,440 892 2,452,669Rs. 1,704,065Rs.

20,736 8,025 18,296 7,133 19,940,380Rs. 15,706,381Rs.

93 77 93 77 2,389,493Rs. 2,125,460Rs.

928 568 835 491 6,828,710Rs. 6,958,949Rs.

496 355 496 355 4,318,740Rs. 4,053,604Rs.

111,825 37,726 111,825 37,726 14,837,259Rs. 11,047,933Rs.

246,490 71,624 134,665 33,898 22,064,947Rs. 16,571,901Rs.

2,434 924 2,434 924 2,437,694Rs. 1,806,689Rs.

20,773 8,352 18,339 7,428 19,911,041Rs. 17,138,991Rs.

92 77 92 77 2,442,200Rs. 2,302,431Rs.

928 561 836 484 6,878,581Rs. 6,508,561Rs.

494 352 494 352 4,294,270Rs. 4,060,783Rs.

111,887 35,438 111,887 35,438 14,842,822Rs. 10,597,057Rs.

246,896 67,405 135,009 31,967 22,108,725Rs. 15,895,585Rs.

2,429 896 2,429 896 2,429,723Rs. 2,206,996Rs.

20,805 8,210 18,376 7,314 19,941,342Rs. 18,521,503Rs.

92 77 92 77 2,448,343Rs. 2,306,194Rs.

928 561 836 484 6,843,250Rs. 6,661,789Rs.

494 352 494 352 4,294,270Rs. 3,950,226Rs.

Industry

Commercial

Industry

Commercial

Industry

Commercial

Domestic APRIL- 2017

Domestic MAY- 2017

Domestic JUNE- 2017
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SR# Months Curr
Demand

Arrear
Demand

Total
Demand

Curr
Rec

Arrear
Rec Total Rec Consumers Payee %Payees %C.REC

Millions RS. Millions RS. Millions RS. Millions RS. Millions RS. Millions RS. Numbers Numbers

Average 36.816 2808.951 2845.767 12.135 15.771 27.915 251243 69396

CODE Month Current
Demand

Arrear
Demand T.Demand Current

Rec
Arrear

Rec Total Rec Consumers Payees % C.REC % Payees

Millions RS. Millions RS. Millions RS. Millions RS. Millions RS. Millions RS. Numbers Numbers

Average 19.464 350.488 369.952 11.492 4.624 16.306 22879 9004 59% 39%

CODE Month Current
Demand

Arrear
Demand

Total
Demand

Current
Rec

Arrear
Rec Total Rec Consumers Payees %Payee %C.REC

Millions RS. Millions RS. Millions RS. Millions RS. Millions RS. Millions RS. Numbers Numbers
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S#
MONTH

WATER
CONN

SEWER
CONN

WATER
BILL(Rs.)

SEWER
BILL(Rs.)

ARREARS
(Rs.)

RECOVERY
(Rs.)

S#
MONTH

WATER
CONN

SEWER
CONN

WATER
BILL(Rs.)

SEWER
BILL(Rs.)

ARREARS
(Rs.) Recovery Rate

RECOVERY
(Rs.)

Salfaz Colony Pilot Activity Billed and Collected by Service
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S#

MONTH

WATER

BILL

(Rs.)

SEWER

BILL

(Rs.)

ARREARS

(Rs.)

Recovery

Rate

RECOVERY

(Rs.)

WATER

CONN

SEWER

CONN

Connecion

increase

rate (WS)

Connecion

increase

rate

(Sanitation)

1 MAY-16 94.9 104.4 6,700.7 2.8% 194.0 476 803
2 JUN-16 95.8 104.6 6,625.3 2.8% 191.7 480 805 0.9% 0.2%
3 JUL-16 95.8 104.6 6,656.7 3.2% 220.5 480 805 0.0% 0.0%
4 AUG-16 96.1 104.6 6,625.0 4.1% 276.6 481 805 0.3% 0.0%
5 SEP-16 96.3 104.6 6,559.6 3.0% 199.7 482 806 0.2% 0.1%
6 OCT-16 97.0 104.6 6,580.0 3.7% 250.8 485 806 0.8% 0.0%
7 NOV-16 97.3 104.8 6,549.7 3.4% 232.7 487 807 0.3% 0.2%
8 DEC-16 97.1 104.6 6,555.6 2.9% 198.8 485 806 -0.2% -0.2%
9 JAN-17 99.2 104.6 6,487.1 3.1% 204.1 498 806 2.2% 0.0%
10 FEB-17 98.9 104.5 6,474.7 3.4% 225.7 496 804 -0.3% -0.1%
11 MAR-17 99.0 104.5 6,473.0 3.3% 221.0 497 804 0.1% 0.0%
12 APR-17 99.0 104.4 6,473.5 3.2% 213.6 498 804 0.0% -0.1%
13 MAY-17 99.6 104.5 6,448.3 3.0% 196.6 502 806 0.6% 0.1%
14 JUN-17 99.5 104.5 6,452.1 2.5% 169.1 501 806 -0.1% 0.0%
15 JUL-17 99.5 105.1 6,512.8 3.0% 204.7 501 812 0.0% 0.5%
16 AUG-17 99.9 105.3 6,529.4 3.8% 254.8 504 814 0.4% 0.2%
17 SEP-17 99.9 105.3 6,498.8 3.6% 244.3 504 814 0.0% 0.0%
18 OCT-17 101.2 105.7 6,529.8 4.7% 316.8 512 820 1.3% 0.4%
19 NOV-17 106.2 106.1 6,453.7 4.1% 271.4 541 824 5.0% 0.3%
20 DEC-17 109.3 106.3 6,415.6 5.1% 337.2 558 827 2.9% 0.2%
21 JAN-18 109.9 106.6 6,230.2 5.1% 326.8 560 828 0.6% 0.2%
22 FEB-18 109.6 106.6 6,098.9 5.1% 322.2 561 832 -0.3% 0.0%
23 MAR-18 108.7 106.3 6,047.5 3.1% 195.6 561 834 -0.8% -0.2%
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APPENDIX FOR CHAPTER A8 FINDINGS AND ISSUES IN THE 
WATER SECTOR 

AA8.1 Current Problem Analysis and Business Improvement Policy in WASA-F 

Procedure for Analyzing Problems and Examining Business Improvement Policy 
in WASA-F 

Analysis of problems in water supply, sewerage and drainage sectors and examination of business 

improvement in WASA-F was carried out in the following procedure. (See the Figure below) 

(A) Implement capacity assessment for WASA-F management. 

Based on the basic tool 4 of the JICA Handbook for Capacity Assessment for Urban Water 

Supply Sector and Water Utilities in Developing Countries (2010), add questions on sewage / 

drainage sectors. In addition, in the remarks column, describe the numerical values and 

problems of PI which is the basis of the selected level. Share results with the members of 

WASA-F about the results. 

(B) Extract problems and weak points in the administration and operation of WASA-F from (A). 

(C) Analyze the factors of the problem, to solve the problems extracted in (B). 

Firstly, JMT analyzed the problems and their causes comprehensively in the tree diagram, but 

since the extracted problems are related to each other and some are caused by the same factor, 

factor analysis using the relationship diagram was carried out, JMT decided to analyze common 

factors and factors that are the basis. As a factor analysis procedure, JMT first conducted 

brainstorming within JMT members, then conducted brainstorming in collaboration with 

WASA-F members. 

(D) Examine the policy for improving the management of WASA-F based on the factor analysis 

result of (C), 

In order to improve the management and management of WASA-F in a comprehensive and 

effective manner, carefully examine the core part of the factor analysis and decide the policy to 

change the negative spiral so far into a positive spiral. 

 

 

 

 

Attachment 1 Analysis of Problems and Factors in WASA-F Water Supply Sector by Relationship Diagram 
Attachment 2 Determination of Business Improvement in Water Supply Sector 
Attachment 3 Analysis of Problems and Factors in WASA-F Sewerage and Drainage Sector by Relationship Diagram 
Attachment 4 Determination of Business Improvement in WASA-F Sewerage and Drainage Sector 

（A） 
Implementing 

Capacity 
Assessment  

（B） 

Extracting 

Problems 

（C） 

Analyzing 

Factors of 

Problems 

（D） 

Examining 

Business 

Improvement 

in WASA-F 
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Problems and Factors in WASA-F Water Supply Sector (Core Part) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Current situation and its factors (negative spiral) 
- Intermittent water supply, 2 hours × 3 times, and many areas are low service supply with low 

water pressure. 
- WASA water is not fully utilized, and users depend on the groundwater from private wells as 

their main water source. 
- Because of the low service level, the tariff collection rate is low and also the tariff level is low, 

so the income is insufficient. 
- Due to insufficient income, dependency on Punjab Government is high; WASA-F is not 

independence organization; operation is inefficient and vulnerable fiscal. 
- Facility malfunction has occurred due to insufficient income and budget shortage. 
- It is difficult to raise the service level due to insufficient budget (electric fee cannot be paid). 
 

Business Improvement (to positive spiral) in Water Supply Sector 
① Improve service level (increase water supply time, 

necessary water pressure and water volume). 
② Improve customer satisfaction and improve tariff 

collection rate. 
③ In order to clarify the amount of water used, shift 

from the flat rate system to the metered rate 
system. 

④ Implement price increases to appropriate water 
tariff, leading to increased revenue of WASA-F. 

⑤ Improve service level by improving necessary 
facilities with increased income and integrated 
urban water management (IUWM) through 
measures against NRW. 

 

User's 
dependence on 
groundwater 

WASA is not independent and 
dependent on Punjab Government 

Inefficiency in 
organization / 

operation 
Low service level 

Low water pressure / 
intermittent water supply 

2 hours × 3 

Facility malfunction 

Inadequate water distribution 
system; e.g. half of OHR / GR 

are non-operational. 

Vulnerable fiscal 
Incoming shortage 

and budget shortage 

Flat rate tariff system 
instead of metered rate 

tariff system 

Low tariff collection 
efficiency 

Lack of water 
resources 

Depletion of 
groundwater and 
deterioration of 
water quality 

High ratio 
of NRW 

①

②③  

④  

⑤  

Attachment 2 Determination of Business Improvement in Water Supply Sector 

*Grouped by category in color. 

AA8 - 3



 

  

Fl
at

 r
at

e 
ta

ri
ff

 
sy

st
em

 in
st

ea
d 

of
 m

et
er

ed
 r

at
e 

ta
ri

ff
 s

ys
te

m
 

H
ig

h 
lo

ad
 d

is
ch

ar
ge

 
in

to
 th

e 
pu

bl
ic

 w
at

er
 

ar
ea

 d
ue

 to
 in

su
ff

ic
ie

nt
 

ca
pa

ci
ty

 o
f 

se
w

ag
e 

tr
ea

tm
en

t f
ac

il
it

y 

W
A

S
A

 is
 n

ot
 in

de
pe

nd
en

t 
an

d 
de

pe
nd

en
t o

n 
P

un
ja

b 
go

ve
rn

m
en

t In
ap

pr
op

ri
at

e 
st

af
fi

ng
 a

nd
 

va
ca

nt
 p

os
t 

In
ef

fi
ci

en
cy

 in
 

or
ga

n
iz

at
io

n
 / 

op
er

at
io

n
 

M
an

ag
em

en
t 

cl
as

s 
do

es
 n

ot
 

gr
as

p 
th

e 
si

te
 a

nd
 

la
ck

 o
f 

m
ot

iv
at

io
n 

L
ac

k 
of

 
kn

ow
le

dg
e 

an
d 

ex
pe

ri
en

ce
 o

f 
on

-s
it

e 
st

af
f 

D
et

er
io

ra
ti

on
 o

f 
w

at
er

 e
nv

ir
on

m
en

t 
/ 

li
vi

n
g 

en
vi

ro
nm

en
t 

In
ad

eq
ua

te
 

ra
in

w
at

er
 d

ra
in

ag
e 

fa
ci

li
ty

 

V
ul

ne
ra

bl
e 

fi
sc

al
 

L
ac

k 
of

 in
co

m
e,

 a
nd

 
bu

dg
et

 s
ho

rt
ag

e 

R
eg

ul
at

io
n 

is
 n

ot
 

fu
nc

ti
on

in
g 

T
he

re
 is

 n
o 

m
on

it
or

in
g 

re
gu

la
ti

on
 s

ys
te

m

H
ig

h 
T

D
S

 o
f 

do
m

es
ti

c 
w

as
te

w
at

er
 b

y 
us

in
g 

gr
ou

nd
w

at
er

 

L
ac

k 
of

 jo
b 

ru
le

s,
 

pe
rs

on
ne

l s
ys

te
m

, 
hu

m
an

 r
es

ou
rc

e 
de

ve
lo

pm
en

t s
ys

te
m

 

E
nv

ir
on

m
en

ta
l 

ad
m

in
is

tr
at

io
n 

D
is

ch
ar

ge
 o

f 
hi

gh
 

co
nc

en
tr

at
io

n 
T

D
S

 in
to

 
pu

bl
ic

 w
at

er
 a

re
as

 

H
ig

h 
T

D
S

 o
f 

fa
ct

or
y 

w
as

te
w

at
er

 
by

 u
si

ng
 

gr
ou

nd
w

at
er

 

D
is

ch
ar

ge
 o

f 
ha

rm
fu

l 
fa

ct
or

y 
w

as
te

w
at

er
 to

 
se

w
er

 

In
ad

eq
ua

te
 

fa
ct

or
y 

li
st

 

M
al

fu
nc

ti
on

 o
f 

re
gu

la
to

ry
 b

od
y 

(E
PA

-F
) 

an
d 

W
A

SA
-F

 

O
cc

lu
si

on
 a

nd
 

ov
er

fl
ow

 d
ue

 to
 o

ld
 

ag
in

g 
/ d

am
ag

in
g 

of
 

se
w

ag
e 

pi
pe

 

L
ow

 p
ri

ce
 le

ve
l 

in
 ta

ri
ff

 
st

ru
ct

ur
e 

A
tt

ac
hm

en
t 3

 A
na

ly
si

s 
of

 P
ro

bl
em

s 
an

d 
F

ac
to

rs
 in

 W
A

S
A

-F
 S

ew
er

ag
e 

an
d 

D
ra

in
ag

e 
S

ec
to

r 
by

 R
el

at
io

ns
hi

p 
D

ia
gr

am
 

*G
ro

up
ed

 b
y 

ca
te

go
ry

 in
 c

ol
or

. 

AA8 - 4



 

 

Problems and Factors in WASA-F Sewage Drainage Sector (Core Part) 

Current situation and its factors (negative spiral) 
- Occlusion and overflow due to old aging and damaging of sewer pipes cause threatening of 

living environment. 
- The capacity of the sewage treatment facility is small and high-load wastewater is released into 

the public water area. 
- The factory wastewater and domestic wastewater of high concentration TDS due to the use of 

groundwater are released into the public water area. 
- Major rainwater drainage paths are used for draining sewage and slope is slow grade, so it is 

necessary to dredge accumulated sediment and sediment, which adversely affects living 
environment, every year. 

- Due to malfunction of regulatory agencies (EPA-F) and WASA-F, harmful factory wastewater is 
discharged to the sewer. 

- Dependency on Punjab government is high due to shortage of budget, organization / operation is 
inefficient and weak financial situation. 

 

Business Improvement (to positive spiral) in Sewerage & Drainage Sector 
- Improve sewage pipeline to promptly eliminate sewage (sewage + rainwater) from living 

environment. 
- Reduce the pollution load on public water areas by improving the throughput capacity of the 

sewage treatment facility. 
- By appropriate legislation and strengthening of its operation, only properly pretreated factory 

wastewater will be accepted into WASA sewerage facility. 
- Diffusion and promotion of factory wastewater treatment facilities by the industrial sector will 

reduce the pollution load caused by industrial wastewater and reduce the release of harmful 
substances. 

 

 

 

High load discharge into 
the public water area due to 

insufficient capacity of 
sewage treatment facility

Inefficiency in 

organization / operation 

Deterioration of water 
environment / living 
environment 

Inadequate rainwater 
drainage facility 

Vulnerable fiscal 

Lack of income, and 
budget shortage 

Environmental 

administration 

Discharge of high 
concentration TDS into 

public water areas 

Discharge of harmful 
factory wastewater to 

sewer 

Malfunction of 
regulatory body 

(EPA-F) and 
WASA-F

Occlusion and overflow 
due to old aging / 

damaging of sewage pipe 

Attachment 4 Determination of Business Improvement in Sewerage and Drainage Sector 

*Grouped by category in color. 

AA8 - 5



1:
 V

er
y 

S
er

io
u

s
2:

 S
er

io
u

s
3:

 N
ot

 G
oo

d
 E

n
ou

gh
4:

 G
oo

d
5:

 V
er

y 
G

oo
d

L
ar

ge
M

ed
iu

m
S

m
al

l
T

h
is

 le
ve

l r
ef

le
ct

s 
th

e 
co

n
d

it
io

n
s 

of
w

at
er

 u
ti

lit
ie

s 
w

h
ic

h
 n

ee
d

 a
ll-

ro
u

n
d

as
si

st
an

ce
 in

 a
ll 

fi
el

d
s .

T
h

is
 le

ve
l r

ef
le

ct
s 

th
e 

co
n

d
it

io
n

s 
of

w
at

er
 u

ti
lit

ie
s 

w
h

ic
h

 n
ee

d
 b

ro
ad

as
si

st
an

ce
 in

 m
an

y 
fi

el
d

s .

T
h

is
 le

ve
l i

s 
re

fl
ec

ts
 t

h
e 

co
n

d
it

io
n

s 
of

w
at

er
 u

ti
lit

ie
s 

w
h

ic
h

 n
ee

d
 p

ar
ti

al
as

si
st

an
ce

 in
 s

om
e 

fi
el

d
s .

T
h

is
 le

ve
l r

ef
le

ct
s 

th
e 

co
n

d
it

io
n

s
w

h
ic

h
 w

at
er

 u
ti

lit
ie

s 
in

 d
ev

el
op

in
g

co
u

n
tr

ie
s 

sh
ou

ld
 a

im
 f

or
 in

 t
h

e
fo

re
se

ea
b

le
 f

u
tu

re
.

T
h

is
 le

ve
l r

ef
le

ct
s 

th
e 

co
n

d
it

io
n

s 
of

  w
at

er
u

ti
lit

ie
s 

in
 d

ev
el

op
ed

 c
ou

n
tr

ie
s .
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 E
xi

st
en

ce
 o

f 
lo

n
g 

or
 m

id
-

te
rm

 p
la

n
 f

or
 f

ac
ili

ty
ex

p
an

si
on

, r
eh

ab
ili

ta
ti

on
, e

tc
.

L
on

g 
or

 m
id

-t
er

m
 p

la
n

 f
or

 f
ac

ili
ty

ex
p

an
si

on
, r

eh
ab

ili
ta

ti
on

, e
tc

. d
oe

s 
n

ot
ex

is
t 

at
 a

ll.

L
on

g 
or

 m
id

-t
er

m
 p

la
n

 f
or

  f
ac

ili
ty

ex
p

an
si

on
, r

eh
ab

ili
ta

ti
on

, e
tc

. e
xi

st
s 

b
u

t
it

s 
ta

rg
et

 y
ea

r 
h

as
 a

lr
ea

d
y 

p
as

se
d

.

L
on

g 
or

 m
id

-t
er

m
 p

la
n

 f
or

 f
ac

ili
ty

ex
p

an
si

on
, r

eh
ab

ili
ta

ti
on

, e
tc

. e
xi

st
s 

b
u

t 
it

h
as

 n
ot

 b
ee

n
 u

p
d

at
ed

, a
lt

h
ou

gh
 it

s 
ta

rg
et

ye
ar

 h
as

 n
ot

 y
et

 p
as

se
d

.

U
p

d
at

ed
 lo

n
g 

or
 m

id
-t

er
m

 p
la

n
 f

or
fa

ci
lit

y 
ex

p
an

si
on

, r
eh

ab
ili

ta
ti

on
, e

tc
.

ex
is

ts
 b

u
t 

th
er

e 
ar

e 
p

ro
b

le
m

s 
w

it
h

 it
s

ti
m

el
y 

im
p

le
m

en
ta

ti
on

.

U
p

d
at

ed
 lo

n
g 

or
 m

id
-t

er
m

 p
la

n
 f

or
  f

ac
ili

ty
ex

p
an

si
on

, r
eh

ab
ili

ta
ti

on
, e

tc
. e

xi
st

s 
an

d
 h

as
en

co
u

n
te

re
d

 f
ew

 o
r 

n
o 

p
ro

b
le

m
s 

in
 it

s
im

p
le

m
en

ta
ti

on
.
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on

ti
n

u
it

y 
of

 s
u

p
p

ly
M

os
tl

y 
in

te
rm

it
te

n
t 

su
p

p
ly

, a
ve

ra
gi

n
g

ap
p

ro
x.

 e
ve

ry
 4

 d
ay

s 
or

 le
ss

.

M
os

tl
y 

in
te

rm
it

te
n

t 
su

p
p

ly
, a

ve
ra

gi
n

g
ap

p
ro

x.
 e

ve
ry

 1
-3

 d
ay

s,
 w

it
h

 s
om

e 
se

rv
ed

ar
ea

s 
re

ce
iv

in
g 

co
n

ti
n

u
ou

s 
su

p
p

ly
.

In
te

rm
it

te
n

t 
su

p
p

ly
 a

n
d

 c
on

ti
n

u
ou

s
su

p
p

ly
 a

re
 b

ot
h

 c
om

m
on

 in
 t

h
e 

se
rv

ed
ar

ea
s.

M
os

tl
y 

co
n

ti
n

u
ou

s 
su

p
p

ly
, b

u
t 

st
ill

 t
h

er
e

ar
e 

so
m

e 
se

rv
ed

 a
re

as
 w

it
h

 in
te

rm
it

te
n

t
su

p
p

ly
 d

u
e 

to
 s

m
al

l u
ti

lit
ie

s'
 in

ab
ili

ty
 t

o
em

p
lo

y 
op

er
at

or
s 

fo
r 

24
 h

ou
rs

, h
ig

h
w

at
er

 d
em

an
d

 d
u

ri
n

g 
su

m
m

er
, e

tc
.

C
on

ti
n

u
ou

s 
su

p
p

ly
 in

 a
ll 

se
rv

ed
 a

re
as

 e
xc

ep
t

fo
r 

sp
ec

ia
l c

as
es

 s
u

ch
 a

s 
se

ri
ou

s 
d

ro
u

gh
t.
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u
p

p
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e
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ve

ra
ge
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 O
ve
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ll 

w
at

er
 s

u
p

p
ly
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ve

ra
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L
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s 
th

an
 5

0%
50
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70
-8

4%
85

-9
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95
%

-1
00

%

S
ew

er
ag

e
se

rv
ic

e
co

ve
ra

ge
F

I
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t
Q

4:
 O

ve
ra

ll 
se

w
er

ag
e 

se
rv

ic
e

co
ve

ra
ge

L
es

s 
th

an
 5

0%
50

-6
9%

70
-8

4%
85

-9
4%

95
%

-1
00

%

P
u

ri
fi

ca
ti

on
p

la
n

t
F

I
1s

t
Q

5:
 S

u
rp

lu
s 

p
u

ri
fi

ca
ti

on
ca

p
ac

it
y

L
es

s 
th

an
  -

 3
0%

L
es

s 
th

an
  -

10
%

L
es

s 
th

an
 0

%
0 

- 
5%

M
or

e 
th

an
 5

%

W
at

er
 s

ou
rc

e
F

I
1s

t
Q

6:
S

ec
u

re
 w

at
er

 s
ou

rc
e

W
as

te
w

at
er

T
re

at
m

en
t

P
la

n
t
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 T
re

at
m

en
t 

ra
ci

o 
fo

r
ge

n
er

at
ed

 w
as

te
w

at
er

L
es

s 
th

an
 1

0
L

es
s 

th
an

 4
0

L
es

s 
th

an
 6

0
L

es
s 

th
an

 8
0%

10
0%
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iv

il 
st

ru
ct

u
re

s 
(s

u
ch

 a
s

b
as

in
s 

an
d

 c
h

am
b

er
s 

in
 w

at
er

p
u

ri
fi

ca
ti

on
 p

la
n

ts
)

W
at

er
 le

ak
ag

e 
fr

om
 c

iv
il 

st
ru

ct
u

re
s 

is
co

m
m

on
, a

n
d

 s
om

e 
of

 t
h

es
e 

p
ro

b
le

m
s 

ca
n

on
ly

 b
e 

so
lv

ed
 b

y 
re

p
la

ce
m

en
t 

ra
th

er
 t

h
an

p
ar

ti
al

 r
ep

ai
r.

W
at

er
 le

ak
ag

e 
fr

om
 c

iv
il 

st
ru

ct
u

re
s 

is
co

m
m

on
, b

u
t 

th
es

e 
p

ro
b

le
m

s 
ca

n
p

ro
b

ab
ly

 b
e 

so
lv

ed
 b

y 
p

ar
ti

al
 r

ep
ai

r.

W
at

er
 le

ak
ag

e 
fr

om
 c

iv
il 

st
ru

ct
u

re
s

h
ap

p
en

s 
so

m
et

im
es

.
W

at
er

 le
ak

ag
e 

fr
om

 c
iv

il 
st

ru
ct

u
re

s 
is

ra
re

.

W
at

er
 le

ak
ag

e 
fr

om
 c

iv
il 

st
ru

ct
u

re
s 

al
m

os
t

n
ev

er
 h

ap
p

en
s 

u
n

le
ss

 a
 s

tr
on

g 
ea

rt
h

q
u

ak
e 

h
it

s,
as

 r
eg

u
la

r 
as

se
ss

m
en

ts
 o

f 
 f

ac
ili

ty
 s

tr
en

gt
h

 a
re

u
n

d
er

ta
ke

n
.
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 T
ra

n
sm

is
si

on
 a

n
d

d
is

tr
ib

u
ti

on
 m

ai
n

s

M
or

e 
th

an
 7

5%
 o

f 
tr

an
sm

is
si

on
 a

n
d

d
is

tr
ib

u
ti

on
 m

ai
n

s 
ar

e 
as

b
es

to
s 

p
ip

es
, o

ld
ca

st
 ir

on
 p

ip
es

 (
ex

cl
u

d
in

g 
d

u
ct

ile
 c

as
t

ir
on

) 
or

 o
ld

 s
te

el
 p

ip
es

, w
it

h
 r

u
st

si
gn

if
ic

an
tl

y 
b

lo
ck

in
g 

fl
ow

.

50
 -

 7
5%

 o
f 

m
ai

n
s 

 a
re

 a
sb

es
to

s 
p

ip
es

, o
ld

ca
st

 ir
on

 p
ip

es
 (

ex
cl

u
d

in
g 

d
u

ct
ile

 c
as

t
ir

on
) 

or
 o

ld
 s

te
el

 p
ip

es
, w

it
h

 r
u

st
si

gn
if

ic
an

tl
y 

b
lo

ck
in

g 
fl

ow
.

25
 -

 4
9%

 o
f 

m
ai

n
s 

 a
re

 a
sb

es
to

s 
p

ip
es

, o
ld

ca
st

 ir
on

 p
ip

es
 (

ex
cl

u
d

in
g 

d
u

ct
ile

 c
as

t
ir

on
) 

or
 o

ld
 s

te
el

 p
ip

es
, w

it
h

 r
u

st
si

gn
if

ic
an

tl
y 

b
lo

ck
in

g 
fl

ow
.

10
 -

 2
4%

 o
f 

m
ai

n
s 

 a
re

 a
sb

es
to

s 
p

ip
es

, o
ld

ca
st

 ir
on

 p
ip

es
 (

ex
cl

u
d

in
g 

d
u

ct
ile

 c
as

t
ir

on
) 

or
 o

ld
 s

te
el

 p
ip

es
, w

it
h

 r
u

st
si

gn
if

ic
an

tl
y 

b
lo

ck
in

g 
fl

ow
.

L
es

s 
th

an
 1

0%
 o

f 
m

ai
n

s 
 a

re
 a

sb
es

to
s 

p
ip

es
,

ol
d

 c
as

t 
ir

on
 p

ip
es

 (
ex

cl
u

d
in

g 
d

u
ct

ile
 c

as
t 

ir
on

)
or

 o
ld

 s
te

el
 p

ip
es

, w
it

h
 r

u
st

 s
ig

n
if

ic
an

tl
y

b
lo

ck
in

g 
fl

ow
.
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n

ec
ti

on
s

95
 -

 1
00

%
 o

f 
h

ou
se

 c
on

n
ec

ti
on

s 
ar

e 
m

or
e

th
an

 2
5 

ye
ar

s 
ol

d
.

80
 -

 9
4%

 o
f 

h
ou

se
 c

on
n

ec
ti

on
s 

ar
e 

m
or

e
th

an
 2

5 
ye

ar
s 

ol
d

.
60

 -
 7

9%
 o

f 
h

ou
se

 c
on

n
ec

ti
on

s 
ar

e 
m

or
e

th
an

 2
5 

ye
ar

s 
ol

d
.

40
 -

 5
9%

 o
f 

h
ou

se
 c

on
n

ec
ti

on
s 

ar
e 

m
or

e
th

an
 2

5 
ye

ar
s 

ol
d

.
0 

- 
39

%
 o

f 
h

ou
se

 c
on

n
ec

ti
on

s 
ar

e 
m

or
e 

th
an

 2
5

ye
ar

s 
ol

d
.
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d
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ca
l
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u
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m
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t

M
or

e 
th

an
 3

0%
 o

f 
in

st
al

le
d

 m
aj

or
m

ec
h

an
ic

al
 a

n
d

 e
le

ct
ri

ca
l e

q
u

ip
m

en
t

(s
u

ch
 a

s 
p

u
m

p
s,

 e
le

ct
ri

ca
l t

ra
n

sf
or

m
er

s
an

d
 g

en
er

at
or

s)
  a

re
 n

ot
 o

p
er

at
ed

 d
u

e 
to

se
ri

ou
s 

fa
ilu

re
s.

10
 -

30
%

 o
f 

in
st

al
le

d
 m

aj
or

 m
ec

h
an

ic
al

an
d

 e
le

ct
ri

ca
l e

q
u

ip
m

en
t 

(s
u

ch
 a

s 
p

u
m

p
s,

el
ec

tr
ic

al
 t

ra
n

sf
or

m
er

s 
an

d
 g

en
er

at
or

s)
ar

e 
n

ot
 o

p
er

at
ed

 d
u

e 
to

 s
er

io
u

s 
fa

ilu
re

s.

L
es

s 
th

an
 1

0%
 o

f 
in

st
al

le
d

 m
aj

or
m

ec
h

an
ic

al
 a

n
d

 e
le

ct
ri

ca
l e

q
u

ip
m

en
t

(s
u

ch
 a

s 
p

u
m

p
s,

 e
le

ct
ri

ca
l t

ra
n

sf
or

m
er

s
an

d
 g

en
er

at
or

s)
  a

re
 n

ot
 o

p
er

at
ed

 d
u

e 
to

se
ri

ou
s 

fa
ilu

re
s.

M
os

t
or

al
li

n
st

al
le

d
 m

aj
or

 m
ec

h
an

ic
al

an
d

 e
le

ct
ri

ca
l e

q
u

ip
m

en
t 

(s
u

ch
 a

s 
p

u
m

p
s,

el
ec

tr
ic

al
 t

ra
n

sf
or

m
er

s 
an

d
 g

en
er

at
or

s)
ar

e 
op

er
at

ed
, h

ow
ev

er
 s

om
e 

or
 m

an
y

op
er

at
e 

w
it

h
 lo

w
 p

er
fo

rm
an

ce
 o

r 
lo

w
ef

fi
ci

en
cy

M
os

t 
or

 a
ll 

in
st

al
le

d
 m

aj
or

 m
ec

h
an

ic
al

 a
n

d
el

ec
tr

ic
al

 e
q

u
ip

m
en

t 
(s

u
ch

 a
s 

p
u

m
p

s,
 e

le
ct

ri
ca

l
tr

an
sf

or
m

er
s 

an
d

 g
en

er
at

or
s)

  a
re

  o
p

er
at

ed
.

M
os

t 
op

er
at

e 
w

it
h

 a
p

p
ro

p
ri

at
e 

p
er

fo
rm

an
ce

an
d

 e
ff

ic
ie

n
cy

.
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s 
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u

ch
 a

s
b
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in

s 
an

d
 c

h
am

b
er

s 
in

 w
at

er
p

u
ri

fi
ca

ti
on

 p
la

n
ts

)

W
at

er
 le
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ag

e 
fr

om
 c

iv
il 

st
ru

ct
u

re
s 

is
co

m
m

on
, a

n
d

 s
om

e 
of

 t
h

es
e 

p
ro

b
le

m
s 

ca
n

on
ly

 b
e 

so
lv

ed
 b

y 
re

p
la

ce
m

en
t 

ra
th

er
 t

h
an

p
ar

ti
al

 r
ep

ai
r.

W
at

er
 le

ak
ag

e 
fr

om
 c

iv
il 

st
ru

ct
u

re
s 

is
co

m
m

on
, b

u
t 

th
es

e 
p

ro
b

le
m

s 
ca

n
p

ro
b

ab
ly

 b
e 

so
lv

ed
 b

y 
p

ar
ti

al
 r

ep
ai

r.

W
at

er
 le

ak
ag

e 
fr

om
 c

iv
il 

st
ru

ct
u

re
s

h
ap

p
en

s 
so

m
et

im
es

.
W

at
er

 le
ak

ag
e 

fr
om

 c
iv

il 
st

ru
ct

u
re

s 
is

ra
re

.

W
at

er
 le

ak
ag

e 
fr

om
 c

iv
il 

st
ru

ct
u

re
s 

al
m

os
t

n
ev

er
 h

ap
p

en
s 

u
n

le
ss

 a
 s

tr
on

g 
ea

rt
h

q
u

ak
e 

h
it

s,
as

 r
eg

u
la

r 
as

se
ss

m
en

ts
 o

f 
 f

ac
ili

ty
 s

tr
en

gt
h

 a
re

u
n

d
er

ta
ke

n
.
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C

on
d

it
io

n
 o

f 
se

w
er

p
ip

ili
n

e 
sy

st
em

M
or

e 
th

an
 5

0%
 o

f 
se

w
er

 p
ip

es
 a

re
 g

et
ti

n
g

ol
d

 a
n

d
 b

lo
ck

ag
e 

ac
ci

d
en

ts
 o

cc
u

r
fr

eq
u

en
tl

y.

M
or

e 
th

an
 4

0%
 o

f 
se

w
er

 p
ip

es
 a

re
 g

et
ti

n
g

ag
ed

 a
n

d
 b

lo
ck

ag
e 

ac
ci

d
en

ts
 o

cc
u

r
fr

eq
u

en
tl

y.

M
or

e 
th

an
 3

0%
 o

f 
se

w
er

 p
ip

es
 a

re
 g

et
ti

n
g

ag
ed

 a
n

d
 b

lo
ck

ag
e 

ac
ci

d
en

ts
 o

cc
as

io
n

al
ly

oc
cu

r.

T
h

e 
p

ro
p

or
ti

on
 o

f 
ag

ed
 s

ew
er

 p
ip

e 
is

 le
ss

th
an

 2
0%

, t
h

e 
oc

cu
rr

en
ce

 n
u

m
b

er
 o

f
b

lo
ck

ag
e 

et
c 

is
 s
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h
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n
g 
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om
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iv
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g 
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n
d
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d
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 b
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al
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at
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0%
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 -
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 -

 3
5%
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 -
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0%

L
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an
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C

u
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er

 m
et

er
s

T
h

er
e 
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e 

n
o 
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st

om
er

 m
et

er
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d
u

e 
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 a
fl

at
-r

at
e 

sy
st

em
,  

or
 t

h
e 

m
aj

or
it

y 
of

ex
is

ti
n

g 
cu

st
om

er
 m

et
er

s 
ar

e 
n

ot
fu

n
ct

io
n

in
g.

F
u

n
ct

io
n

in
g 

cu
st

om
er

 m
et

er
s 

ar
e

su
p

p
os

ed
 t

o 
b

e 
in

st
al

le
d

 f
or

 e
ve

ry
h
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se

h
ol

d
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u
t 

m
or

e 
th

an
 3

0%
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f 
th

em
ar

e 
m

is
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n
g 

or
 n

ot
 w

or
ki

n
g 

w
el

l.

F
u

n
ct

io
n

in
g 

cu
st

om
er

 m
et

er
s 

ar
e

su
p

p
os

ed
 t

o 
b

e 
in

st
al

le
d

 f
or

 e
ve

ry
h

ou
se

h
ol

d
 a

n
d

 r
ep

la
ce

d
 w

it
h

 n
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 o
n

es
p

er
io

d
ic

al
ly

, b
u

t 
m

or
e 

th
an
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0%

 o
f 

th
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e 

m
is

si
n

g 
or

 n
ot

 w
or

ki
n

g 
w

el
l.

M
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t  
h

ou
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h
ol

d
s 

h
av

e 
w

el
l-

fu
n

ct
io

n
in

g
cu

st
om

er
 m

et
er

s 
d

u
e 

to
 r

ig
or

ou
s

p
er
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d
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al

 m
et

er
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xc
h

an
ge

.
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h
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h
av

e 
w
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l-
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n
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n
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g
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om

er
 m
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w
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h
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d
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u

ra
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 m
et

er
s

B
u
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te
 m
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m
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d
u
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n
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n
d
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 c

on
tr
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 o

f
d

is
tr
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u

ti
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 a
re
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 in
st

al
le

d
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t 
m

os
t 
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th

e 
p
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ce
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w

h
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e 
th
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 b
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r
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os
t

of
 t

h
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ex
is

ti
n

g 
b

u
lk

 m
et

er
s 
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o 

n
ot
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k
w

el
l d

u
e 

to
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ck
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f 
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te
n

an
ce

.
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ot
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 f
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b
u

lk
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et
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d

 a
t 
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p
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ce
s 
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q

u
ir

in
g

th
em

 f
or
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u
ra

te
 m
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su
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m

en
t 

of
 w

at
er

p
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d
u

ct
io

n
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n
d
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ic
 c

on
tr
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 o

f
d
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tr

ib
u

ti
on
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d
 e

xi
st

in
g 

b
u

lk
 m

et
er

s 
ar

e
n

ot
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el
l m

ai
n

ta
in

ed
.

T
h

er
e 

ar
e 

en
ou

gh
 f

u
n

ct
io

n
in

g 
b

u
lk

 m
et

er
s

fo
r 

ac
cu

ra
te

 m
ea

su
re

m
en

t 
of

 w
at

er
p

ro
d

u
ct

io
n
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n

d
 b
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 c
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tr
ol

 o
f

d
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tr
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u
ti

on
, b

u
t 

n
ot

 e
n

ou
gh

 f
or

ca
lc

u
la

ti
n

g 
N

R
W
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at
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 o

f 
ea

ch
 s

u
b
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on

e
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M
A
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e 

N
R

W
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u
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M
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or
it

y 
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 t
h

e 
ex

is
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n
g 

b
u

lk
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et
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e
w
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n
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T
h

er
e 

ar
e 

en
ou

gh
 f

u
n

ct
io

n
in

g 
b

u
lk

 m
et
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s
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le

d
 f

or
 c
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cu
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ti

n
g 

N
R

W
 r
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f
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 s
u

b
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M

A
) 
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r 

ef
fe

ct
iv

e 
N

R
W
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d

u
ct

io
n

. M
os

t 
of

 t
h

e 
ex

is
ti

n
g 

b
u

lk
m

et
er

s 
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e 
w
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n
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in

ed
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n
d
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p

or
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n
t 

m
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er
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d
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d
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al
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 m
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w
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u
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u
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n
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N

R
W
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at
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u
b

-z
on
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M
A
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r
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N
R

W
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u
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h
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n
g

b
u
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w
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n
d
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p
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n
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d
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d
 a

n
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 b
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 c
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n

p
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d
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p
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u
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n
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 m
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d
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p
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st

in
g 

is
 b

as
ed

 o
n

p
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n

d
 c
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q
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y 
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 m
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p
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 d
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g 
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m
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n
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p

ar
at

u
s.
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h
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d
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al
ly

 m
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g 
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s 
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r 

b
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p
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h

 r
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u
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n
g
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p

ro
p
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w

at
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y 
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m
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d
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p
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u
s.

 T
h
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d
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m
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t 
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w
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s 

m
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g 
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d
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d
s 
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r
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m

p
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h
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si
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 p
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s 
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ed
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n
ce
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o 
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e 

W
H

O
 g

u
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.
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f 
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p

w
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er
**
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In
m

an
y 

ar
ea

s,
 t

ap
 w

at
er

 d
oe

s 
n

ot
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ee
t

w
at

er
 q

u
al

it
y 

cr
it

er
ia

 f
or

 s
om

e 
ke

y
p

ar
am

et
er

s 
(i

n
cl

u
d

in
g 

re
si

d
u

al
 c

h
lo

ri
n

e)
an

d
 it
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 n

ot
 d

ri
n

ka
b

le
 in

 s
om

e 
ar

ea
s 

ev
en
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te

r 
b

oi
lin

g.

In
so

m
e 

ar
ea

s,
 t

ap
 w

at
er

 d
oe

s 
n

ot
 m

ee
t

w
at

er
 q

u
al

it
y 

cr
it

er
ia

 f
or

 s
om

e 
ke

y
p

ar
am

et
er

s 
(i

n
cl

u
d

in
g 

re
si

d
u

al
 c

h
lo

ri
n

e)
,

b
u

t 
it

 b
ec

om
e 

d
ri

n
ka

b
le

 a
ft

er
 b

oi
lin

g 
in

al
l a

re
as

.

In
so

m
e  

ar
ea

s,
 t

ap
 w

at
er

 d
oe

s 
n

ot
 m

ee
t

w
at

er
 q

u
al

it
y 

cr
it

er
ia

 f
or

 f
u

ll 
lis

t 
of

p
ar

am
et

er
s 

(i
n
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u

d
in

g 
re

si
d

u
al

 c
h

lo
ri

n
e)

,
b

u
t 

it
 b

ec
om

e 
d

ri
n

ka
b

le
 a

ft
er

 b
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lin
g 
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.
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, t
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 m
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 t

h
e 
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fo
r 
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e 
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ll 
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t 
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et
er
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n
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u
d
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g
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d
u

al
 c

h
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n
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h
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ex

ce
p
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on

s
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n
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h
e 
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f 
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as
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 d
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d
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n
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f
w
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q
u
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d
ri

n
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b
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 d
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tl
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h
e 
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p
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h
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e
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f 

w
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u
al
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y 

d
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d
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n
 d

u
e 
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d
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l s
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p
p
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f 

w
at

er
 s

u
p

p
ly

, e
tc

.
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al

l a
re

as
, t
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 w
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er

 a
lm

os
t 

al
w

ay
s

m
ee

ts
 a

ll
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it
er
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 f
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 t

h
e 

fu
ll 

lis
t 

of
 p

ar
am

et
er

s
(i

n
cl

u
d

in
g 

re
si

d
u

al
 c

h
lo

ri
n

e)
, a

n
d
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 is

 a
lm

os
t

al
w

ay
s 

d
ri

n
ka

b
le

 d
ir
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tl

y 
fr

om
 t

ap
 w

it
h

ou
t

ri
sk
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s 

lo
n

g 
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 r
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n
g 
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n
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t 
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d
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o

n
ot

 c
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m

in
at

e 
th

e 
w

at
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w
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f 
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D
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w
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n
g 
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w
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n

s
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b
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 a
re
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it
ed

A
lt

h
ou

gh
 d
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w

in
gs

 a
re
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ila
b

le
 f

or
 m
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t
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is
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n

g 
se

w
er
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ai

n
s,

 d
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w
in

gs
 o

n
 s

ew
er

b
ra

n
ch

 a
re
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m

it
ed

.
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 d
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e 
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b

le
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 m
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t 

of
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h
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ti
n

g
se

w
er

 m
ai

n
s 

an
d

 b
ra

n
ch
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L
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ge
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ti
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n

d
 a

 p
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m
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e

G
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as

 b
ee

n
 e

st
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h

ed
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or
 s

ew
er
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ai

n
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c.

S
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U
p

d
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ed
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A
D
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le

s 
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e 
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ai
la

b
le

 f
or
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t 
of

 t
h

e 
ex

is
ti

n
g

se
w

er
 m

ai
n
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L
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 u
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 G
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as

 b
ee

n
 w

el
l-

es
ta

b
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h
ed

 a
n

d
 u

p
d

at
ed

 f
or

  m
an
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em

en
t

of
 s

ew
er

 p
ip
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, w

it
h

 r
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n
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u
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 f
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 b
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M
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f 
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 p
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ot
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d
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 is
 d
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in
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b
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b
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Performance Indicators

Presentation By:    
Engr. Roohan Javaid

Deputy Director (I&C)Tech.

WASA, Faisalabad   

Water & Sanitation Agency 
Faisalabad

Summary

Performance Monitoring Indicators of:

1. Coverage

2. Water Production and Consumption

3. Non-Revenue Water

4. Metering Practices

5. Operational Performance

6. Cost and Staffing

7. Water Quality

8. Quality of  Service

9. Billing and Collection

10. Financial Performance

APPENDIX FOR CHAPTER A9 WASA-F OPERATION AND MANAGEMNET 

IMPROVEMENT PLAN

AA9.1 Performance Indicators (PIs) prepared by WASA-F
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PMIs of Coverage

o Service Coverage

 Water Coverage

 Sewer Coverage

1. Water Supply Coverage

Water Supply Coverage =

Water Supply Coverage = 61.78%      (Year 2015-16)
(November to December)2015

Water Supply Coverage = 60.00%     (Year 2014-15)

In millions
Population served with Water supply

Total population Served in W&S Operator 
area-Water Supply

KPMI
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2. Sewerage Coverage

Sewerage Coverage    =

Sewerage Coverage  =  72.93%      (Year 2015-16)
(November to December)2015

Sewerage Coverage  =  73%      (Year 2014-15)

In millions
Population served with Sewerage

Total population Served in W&S Operator 
area-Sewerage

KPMI

PMIs of Water Production & 
Consumption

o Water Production

o Water Consumption

o Metered Water Consumption
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3a. Water Production

Water production = 
Total water produced (m³) ×1000

Population served (water supply connections 
+ public points) × No of days

Total water produced (m³) ×1000
Population served (water supply connections 

+ public points) × No of days

155.147 (m.m³/year) × 1000
1.92 million x 365

155.147 (m.m³/year) × 1000
1.92 million x 365

= 221.3 lpcd (Year 2015-16)

155.147 (m.m³/year) × 1000
1.92 million x 365

155.147 (m.m³/year) × 1000
1.92 million x 365

= 221.3 lpcd (Year 2014-15)

3b. Water Consumption

Water Consumption = 
Total water consumed (m³) ×1000

Population served water supply (Direct + 
Public Points) × No of days

Total water consumed (m³) ×1000
Population served water supply (Direct + 

Public Points) × No of days

111.69 (m.m³/year) × 1000
2.1 million x 365

111.69 (m.m³/year) × 1000
2.1 million x 365

= 145.71lpcd   (Year 2015-16)

104.089 (m.m³/year) × 1000
1.92 million x 365

104.089 (m.m³/year) × 1000
1.92 million x 365

= 148.5 lpcd (Year 2014-15)
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3c. Metered Water Consumption

An ambitious drive has been initiated to install

water meters

11000 Domestic meters

538 in Commercial and Industry

51 Bulk meters

PMIs of Non-Revenue Water

o Un-Accounted for Water

o Non Revenue Water

AA9 - 5
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4. Un-Accounted For Water

X 100Un Accounted Water = 
Total water produced – (Total water sold + Free supplies)

Total Water Produced

Total water produced – (Total water sold + Free supplies)

Total Water Produced

(111.694-(77.9+0.84)) mgd

111.694 mgd

(111.694-(77.9+0.84)) mgd

111.694 mgd
X 100 = 29.50%   (Year 2015-16)

(93.5-(62.7+0.94)) mgd

88.5 mgd

(93.5-(62.7+0.94)) mgd

88.5 mgd
X 100 = 31.93%   (Year 2014-15)

5. Non-Revenue Water

Non Revenue Water = 
Total water produced – Total water sold

Total Water Produced

Total water produced – Total water sold

Total Water Produced

(111.694-77.9) mgd

111.694 mgd

(111.694-77.9) mgd

111.694 mgd

X 100 = 30.25%   (Year 2015-16)
(November to December)2015

(93.5-62.7) mgd

93.5 mgd

(93.5-62.7) mgd

93.5 mgd
X 100 = 32.90%   (Year 2014-15)

KPMI
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PMIs of Operational Performance

o Pipe Breaks / Bursts

o Sewerage Blockages

o Replacement of Manhole Covers and Covering of Open

Manholes

o Pipe Leakage

o Cleaning / desilting of manholes

o Cleaning / desilting of Sewer

o Storm Water drains used as sludge carrier

o Sewer collapse / Crown Failures

8. Pipe Break / Burst

Total No. of Breaks / Bursts
Total Length of water Distribution Network

=  0.03/Km/3 months   (Year 2015-16)
(July to December)2015

=  0.13/Km/year      (Year 2014-15)

56
1500

191
1385

AA9 - 7
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9. Sewer System Blockage

Total no of blockages

Total length of sewer system

221
1775

229
1768

=  0.125 /Km/6 months  (Year 2015-16)
(November to December)2015

=  0.129 /Km/year      (Year 2014-15)

KPMI

10. Replacement of Manhole Covers

Total no of Manholes covers replaced

Total no of Manholes

3250
56210

5521
56000

X 100   =   5.78 %      (Year 2015-16)
(July to December)2015

X    100

X 100   =   9.85 %      (Year 2014-15)

AA9 - 8
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11. Pipe Leakages

Total no of Pipe Leakages

Total length of Water Distribution System

=  2.16/Km/year      (Year 2014-15)

=  2.42/Km/year      (Year 2013-14)

3243
1500

3168
1308

KPMI

12. Cleaning / Desilting of Manholes

Total no of Manholes cleaned / desiltated

Total no of Manholes

22460
56210

33040
56000

X     100   =   39.95 %      (Year 2015-16)
(July to December)2015

X    100

X     100   =   59 %      (Year 2014-15)

AA9 - 9
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13. Cleaning / Desilting of Sewer

Total length of sewer cleaned

Total length of sewer

478
1775

1007
1768

X      100   =   26.92 %   (Year 2015-16)
(July to December)2015

X    100

X     100   =   57 %      (Year 2014-15)

14. Storm Water Drains Used as Sludge 
Carrier

Total length of storm water drains used as sludge carrier

Total length of storm water drainage network

48.98
62

48.98
62

X     100   =   79 %      (Year 2015-16)

X    100

X      100   =   79 %      (Year 2014-15)
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15. Sewer Collapse / Crown Failure

Total no of collapse or crown failure

Total length of sewers

59

1775

123.2
1768

=   0.033 crown failure/Km/Year  (Year 2015-16)
(July to December)2015

=   0.069 crown failure/Km/Year  (Year 2014-15)

PMIs of Cost and Staffing
o Unit Operational Cost – Water Sold

o Unit Operational Cost – Water Produced

o Staff Per 1000 Water and Sewer Connections

o Water Staff Per 1000 Water Connection

o Sewerage Staff Per 1000 Water Connection

o Salary Cost as % of total operating cost

o Power Electricity Cost as a proportion of total 

operating cost

o Maintenance cost as % total operating cost

o Contracted out cost 

AA9 - 11
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16. Unit Operational Cost- Water 
Sold

Total Operating Cost

Total Water Sold*days

719.211
0.295*180

1526.23
0.286*365

=  Rs. 13.59/ m3 /6 months(Year 2015-16)

=   Rs. 14.6/ m3         (Year 2014-15)

17. Unit Operational Cost- Water 
Produced

Total Operating Cost

Total Water Sold

719.211
0.42280*180

1526.23
0.425*365

=   Rs. 9.45/ m3 (Year 2015-16)
(July to December)2015

=   Rs. 9.84/ m3         (Year 2014-15)

AA9 - 12
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18.  Staff per 1000 Water & Sewer Connections

Total staff related to water & sewer services

Total Number of water & sewer connections/1000

1899
283572/1000

1899
265080/1000

=   6.86 person         (Year 2015-16)
(November to December)2015

=    7.16 person         (Year 2014-15)

KPMI

19. Water Staff per 1000 Connections

Total Staff of Water supply

Total Water Connections/1000

521
118.531

521
113.281

=   4.39 Nos. / 1000 Connection    (Year 2015-16)
(July to December)2015

=   4.59 Nos. / 1000 Connections   (Year 2014-15)

AA9 - 13
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20. Sewer Staff per 1000 Connections

Total staff related to waste water services

Total Number of waste water connections/1000

955
283572/1000

920
265080/1000

=   3.36  Approx.  4 No      (Year 2015-16)
(July to December)2015

=   3.47     Approx.  4 No       (Year 2014-15)

Approximately 5 No Staff will be sufficient 

21. Salary Cost As % Of Total Operating Cost

Total Salaries Related cost

Total Operating cost

329.249

719.211

634.249

1526.230

X 100   =   45.78 %      (Year 2015-16)
(July to December)2015

X    100

X 100   =   41.557 %      (Year 2014-15)
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22. Power Electricity Cost as a Proportion of 
Total Operating Cost

Total Power Electricity Cost

Total Operating cost

271.849
719.211

602.342
1526.230

X 100   =   37.798 %      (Year 2015-16)
(July to December)2015

X    100

X 100   =   39.466 %      (Year 2014-15)

23. Maintenance cost as % Total Operating Cost

Total Maintenance Cost

Total Operating Cost

30.751
719.211

102.007
1526.230

X 100   =   4.27%      (Year 2015-16)
(July to December)2015

X    100

X 100   =   6.684%      (Year 2014-15)
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16

24. Contracted Out Cost

Service Contracted from Private Sector

Total Operating Cost

2.500
719.211

2.500
1526.230

X 100   =   0.347%      (Year 2015-16)
(July to December)2015

X    100

X 100   =   0.164%      (Year 2014-15)

PMIs of Water Quality

o Chemically Unfit Water Samples At Source

o Biologically Unfit Water Samples At Source

o Chemically Unfit Water Samples At User End

o Biologically Unfit Water Samples At User End

o Water Quality-Required Residual chlorine test 

o Water Quality-Samples having Residual chlorine

AA9 - 16
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25. Chemically Unfit Water Samples At Source

Total No. of Unfit Sources

Total No. of Sources

0
592

22
613

X   100  =   0%      (Year 2015-16)
(July to December)2015

X    100  =   3.58%      (Year 2014-15)

X    100

26. Biologically Unfit Water Samples At Source

Total No. of Unfit Sources

Total No. of Sources

0
592

0
613

X  100  = 0%     (Year 2015-16)
(July to December)2015

X    100  =   0%      (Year 2014-15)

X    100

AA9 - 17
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27. Chemically Unfit Water Samples At User 
End

Total No. of Unfit Samples at Tap

Total No. of Samples at Tap

22
1501

76
1813

X   100  =   1.46% (Year 2015-16)
(July to December)2015

X    100  =   4.19%      (Year 2014-15)

X    100

28. Biologically Unfit Water Samples At User 
End

Total No. of Unfit Samples at Tap

Total No. of Samples at Tap

31
1501

59
1813

X   100  = 2.06%(Year 2015-16)
(July to December)2015

X    100  =   3.25%      (Year 2014-15)

X    100
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29. Water Quality-Required Residual 
Chlorine Test (source end)
Total no of residual chlorine samples  carried out

Total no of residual chlorine samples  carried out as per standards

1501
1501

1848
1848

X   100   =   100%      (Year 2015-16)
(July to December)2015

X    100  =   100%      (Year 2014-15)

X    100

30. Water Quality-Samples having 
Residual chlorine (user end)
Total no of residual chlorine samples  that passed the relevant standard

Total no of residual chlorine samples  carried out

1445
1501

1790
1848

X   100  =   96.2%      (Year 2015-16)
(July to December)2015

X    100  =   97.3%      (Year 2014-15)

X    100
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PMIs of Quality of Service

o Water Supply Complaints

o Sewerage Complaints

o Revenue / Billing Complaints

o Wastewater Treatment Primary

o Wastewater Treatment Secondary

31a. Water Supply Complaints

Total No. of Water Supply Complaints

Total No. of Water Connections

828
118531

937
113259

X   100  =   0.698%   (Year 2015-16)                      
(July to December)2015

X    100  =   0.83%      (Year 2014-15)

X    100
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31b. Sewerage Complaints

Total No. of Sewerage Complaints

Total No. of Sewer Connections

3648
283572

4301
265080

X   100  =   1.286% (Year 2015-16)
(July to December)2015

X    100  =   1.62%      (Year 2014-15)

X    100

31c. Revenue / Billing Complaints

Total No. of Revenue / Billing Complaints

Total No. of Water + Sewer Connections

159
395160

X   100  =   0.040 (Year 2015-16)
(July to December)2015

0.059% for the Year 2014-15

X    100
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32. Wastewater Treatment Primary

Wastewater treated at Primary Level

Wastewater Collected

0   mgd
338 mgd

0   mgd
338 mgd

X   100  =   0%      (Year 2014-15)

X    100  =   0%      (Year 2013-14)

X    100

KPMI

33. Wastewater Treatment Secondary

Wastewater treated at Secondary Level

Wastewater Collected

20 mgd
338 mgd

20 mgd
338 mgd

X   100  =   5.91%      (Year 2015-16)

X    100  =   5.91%      (Year 2014-15)

X    100

KPMI
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PMIs of Billing and Collection

o Average Revenue of Water and Wastewater 

o Collection Period

o Billing Efficiency

o Collection Efficiency(Physical)

o Collection Efficiency (Financial)

34. Average Revenue of Water and 
Wastewater

Total Operating Revenue

Total Water Sold

719.993
53.087

1528.231
104.039

=  Rs. 13.56/ Cubic Meter   (Year 2015-16)
(July to December)2015

=   Rs. 14.689/ Cubic Meter  (Year 2014-15)
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35. Collection Period

Arrears   *   Days in Reporting Period

Total Operating Revenue

124.07 * 60 
320.241

199.95*365
647.539

=   24 days          (Year 2015-16)
(November to December)2015

=   112days       (Year 2014-15)

KPMI

36. Billing Efficiency

Total No. of Bill Issued *100

Total Water Connections

117601
118531

112930
113351

X 100   = 99.21 %      (December-2015)

X 100  =  99.6%       (June-2015)
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37. Collection Efficiency (Physical)

Total No. of Bills Paid *100

Total No. of Bills Issued

389631
1610179

471402
1707964

X   100   = 24.19 %       (Year 2015-16)
(November to December)2015

X  100   =   27.60 %      (Year 2014-15)

KPMI

38. Collection Efficiency (Financial)

Total Amount of Bills Received * 100

Total Amount of Bills Issued

289.327
481.02

602.799
943.196

X   100   =   60.14%                (Year 2015-16)
(November to December)2015

X   100   =   63.91%       (Year 2014-15)

Figures are in million Rs

KPMI
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PMIs of Financial Performance

o Operational Cost Coverage 

o Working Ratio

o Debt Service Ratio

39. Operational Cost Coverage

Total Operating Revenue

Total Operating Cost

With Grant  719.993
719.211

Without Grant   589.993
719.211

1528.230
1526.230

=   1.001      (Year 2015-16)
(July to December)2015

=   1.001     (Year 2014-15)

=   0.82     (Year 2015-16) July to Dec 2015
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40. Working Ratio

Total Expenses

Total Revenues

719.211
719.993

1430.152
1358.846

=   0.998      (Year 2014-15)
(November to December)2015

=   1.052      (Year 2013-14)

KPMI
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AA9.2 Detailed Input, Output and Outcome of the New Business Plan 
 
Detailed Input, Output and Outcome of the New Business Plan 

INPUT OUTPUT OUTCOME – Effects of Policy– 
Improvement of operation 
and management of water 
supply works 
 
1 Implementation of 
improvement of bill 
collection efficiency 
 
2 Expansion of the area with 
12hr and more water supply 
 
 
3 Improvement of the 
facilities aiming for 24/7 
water supply 
 
 
4 Meter installation in the 
area with 12hr and more 
water supply 
 
5 Transfer to meter rate 
tariff system in the area with 
12hr and more water supply 
 
 
6 Build-up and operation of 
IT based billing and 
collection system 
 

 
 
 
 
1 Increase of revenue and 
elimination/prevention of arrears/ 
evasion 
 
2 Increase of willingness to pay by 
providing good water supply service – 
water supply time, pressure and quality 
– 
3 Increase of the number of customers 
by providing good water supply service 
– water supply time, pressure and 
quality – 
 
4 Transfer from ground water use to tap 
water use and increase of water demand
 
 
5 Measurement of water supply 
/demand volume and water 
leakage/NRW volume by meter reading
 
 
6 Calculation of water supply cost by 
measurement of water supply volume 
and decision of water tariff level by 
full-cost principle 
 
7 Formulation of future infrastructure 
investment plan by empirical cost 
calculation and asset management 
 
8 Find out of water leakage in 
household and illegal connection by 
meter reading work 
 
 
9 Accurate and prompt billing and 
elimination of arrears and evasion by IT 
based billing and collection system 

 
 
 
 
1 Financial improvement due to expansion 
and strengthening of revenue base 
 
 
2 Ensuring fairness in burden of public 
works projects supply costs 
 
 
3 Ensuring fairness of residents 
concerning access to public services 
 
 
 
4 Prevention of water-borneinfectious 
diseases and reduction of social burden by 
providing good water supply 
 
5 Social satisfaction and ensuring political 
stability/safety by providing high-quality 
services targeting all citizens regardless of 
income classes 
 
6 Improvement of social welfare by 
income cross subsidy by the introduction 
of meter rate tariff system 
 
 
7 Environmental conservation by 
transferring from groundwater Use to 
WASA-F water supply 
 
8 Promotion of reduction of DS 
(Dissolved Solid) in wastewater and reuse 
of treated wastewater by transferring from 
groundwater use to WASA-F water supply 
 
9 Reach and expand the awareness of 
autonomous public enterprise transfer 
within WASA-F 

Improvement of operation 
and management of 
sewerage /drainage works 
 
1 Promotion of connecting 
to sewer pipe 
 
2 Expansion of sewered area 
by construction of sewer 
pipe line 
 
3 Elimination of wastewater 
discharge into drainage 
canal 
 
4 Promotion of wastewater 
treatment by construction of 

 
 
 
 
1 Increase of sewerage tariff 
 
 
2 Connection of the wastewater to sewer 
system 
 
 
3 Purification of drainage canal by 
elimination of wastewater discharge into 
drainage canal 
 
4 Improvement of concentration of 
contaminants of drainage canals and 

 
 
 
 
1 Financial improvement due to expansion 
and strengthening of revenue base 
 
2 Ensuring fairness in burden of public 
works projects supply costs 
 
 
3 Improvement of living environment by 
discharging wastewater to sewer system 
 
4 Improvement of water environment by 
promotion of wastewater treatment 
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INPUT OUTPUT OUTCOME – Effects of Policy– 
sewage treatment plants 
 
5 Improvement of sewer 
pipes O&M method by 
removal of sand/silt and 
preventive maintenance 
management 
 
6 Implementation of local 
flood control measures 
 
 
 
 
7 Investigation of effective 
measures for industrial 
wastewater 
 
8 Construction of facilities 
for reusing treated 
wastewater as irrigation 
water 
 

rivers 
 
5 Reduction of the frequency of 
blockage and overflow issues, and 
reduction of O&M cost of sewer system 
from a long-term perspective 
 
6 Reduction of flooding frequency  
in the flood strike areas 
 
 
 
 
7 Connection of industrial wastewater 
of factories to sewer pipeline if it has 
sufficient capacity. 
 
8 Increase of the amount of reused 
treated wastewater to irrigation 
 
 
 

 
 
5Prevention of water borne diseases and 
reduction of social burden by 
improvement of living and water 
environment 
 
 
6 Prevention of water borne diseases and 
reduction of social burden due to decrease 
of untreated wastewater use for irrigation 
water by promotion of treated wastewater 
reuse for irrigation water 
 
7 Improvement of living and local 
environment by connecting industrial 
wastewater to sewer system 
 
8 Effective utilization of resources by 
reusing treated wastewater for irrigation 
water 
 
9 Securing of water resource by reusing 
treated wastewater for irrigation water 

Financial Advisory Services 
 
1 Preparation and 
implementation of transition 
from semi-cash basis 
accounting to accrual basis 
accounting 
 
2 Separation of current one 
accounting to three 
accountings according to the 
type of business, water 
supply, sewerage and 
arainage. 
 
3 Study and trial of asset 
management and 
implementation of stricker 
cash and payment 
management 
 
43 Study of independent 
accounting from provincial 
government 
 
54 Study on the proper water 
and sewerage tariff level 
based on the average costs 

 
 
1 Computerization of accounting and 
trial implementation of accrual 
accounting 
 
 
 
2 Pilot trial of separated water supply 
accounting, sewerage accounting and 
drainage accounting 
 
 
 
3 Estimation of depreciation and 
reconstruction cost by asset 
management 
 
4 Confirmation of laws and ordinances 
prior to introduction of accrual 
accounting and formulation of revision 
proposal when necessary 
 
5 Estimate the average cost based on 
cost accounting and cost recovery 
principles based on accrual accounting 
and inter-income fairness (measures for 
poor people), and formulate and discuss 
tiered tariff schemes by level 

 
 
1 Reinforcement of financial soundness 
and autonomy by expansion of revenue 
base aiming at optimization of the 
management 
 
 
 
2 Rehabilitation and extension of public 
works supply system and consciousness 
towards revision of laws and regulations 
along with the introduction of 
accrual-based accounting to ensure 
independent profitability and financial 
autonomy in WASA-F/provincial 
government 
 
3 Maximize social justice (satisfaction felt 
by people in many income classes) by 
extending the fee system based on fairness 
 
4 Raise the awareness of autonomous 
public enterprise transfer within WASA-F 

Source: JICA Mission Team 
 

AA9 - 29



 

AA9.3 Proposed Action Plans 
INPUT (Action Plans) Evaluation of OUTPUT Target Value 

1 Business Plan Joint Meeting (BPJM) 
・Periodical BPJM, report of progress of action plans 
and discussion on the issues 
 
Improvement plan for waterworks management 
 
1 Increase of revenue 
・Periodical meeting on increase of revenue 
・Discussion on the measures for revenue increase 
・Decision of target tariff collection efficiency and 
check of it 
・Report of performance at meeting 
 
3 Enlargement of the area with 12hr and more water 
supply 
・Continuous implementation of SMART WASA 
・Selection of targeted area and decision of the 
schedule 
 
・Decide required tasks for 12hr and more water 
service including construction works 
 
・Implementation organization and securing budget
・Implementation of required tasks 
・Increase of customer number 
 
4 Install of water meter and start of meter reading 
 
・Continue of SMART WASA activities 
・Decide meter install area 
・Creation of work plan, implementation 
organization and securing budget 
・Training for meter installing and meter reading 
staff 
・Implementation of meter installing 
 
・Start of meter reading 
・Establishment of meter reading job specification 
・Recruitment of meter reading staffs 
 
5 Transfer to meter rate tariff system for area with 
12hr and more water supply service 
 
・Decision of target area and target date for meter 
rate tariff system 
 
 
・Implementation of explanation and communication 
for customers 
 
・Implementation of meter rate tariff system 
 
 
6 IT-based determination of water usage volume, 
build-up and operation of billing and collection 
system 
・Continuous implementation of SMART WASA 
 
・Study and decision of IT system to be build-up 
・Study on meter reading tool – smart phone 
・Study on decision method of consumed water 
volume 
・Construction of effective billing and collection 
system of water tariff 
・Securing of budget and development 

・Record of meeting 
 
 
 
 
・Record of meeting 
・Report of measures 
 
・Report of current tariff 
collection efficiency – physical 
base and monetary base 
 
 
・Minutes of Meeting of SMART 
WASA 
・Confirmation of selected target 
areas 
 
 
・Confirmation of required tasks
 
 
・Confirmation of 
implementation organization and 
budget 
・Confirmation of the progress 
・Confirmation of the progress 
 
 
 
・Discussion at SMART WASA
・Confirmation of areas 
・Confirmation of work plan etc.
 
・Report of trainings 
 
・Report of the progress of meter 
installation 
・Report of the progress 
・Report of the progress 
 
・Report of the progress 
 
 
 
・ Discussion and decision at 
SMART WASA meeting 
 
 
 
・Report of the progress 
 
 
・Report of the progress 
 
 
 
 
・Discussion at SMART WASA
 
・Report of the progress 
・Report of the progress 
・Confirmation of the decision 

・Implementation of monthly meeting
 
 
 
・Physical tariff collection efficiency 
will be ○○% 
・Financial tariff collection efficiency 
will be ○○% 
 
 
 
・Implementation of bi-monthly 
meeting 
・○○areas will be with service of 12hr 
more water supply 
・Report at BPJM 
 
 
・ Report at BPJM 
 
・ Report at BPJM 
・Customer number will be ○○ at ○○ 
・Meter installation and reading No. 
will be ○○ at ○○ 
・Implementation of bi-monthly 
meeting 
・Report at BPJM 
・Report at BPJM 
 
・Report at BPJM 
 
・Report at BPJM 
 
・Report at BPJM 
・Report at BPJM 
 
・Report at BPJM 
 
・○○ areas will be transfer to meter 
rate tariff system until ○○ 
・○○ colony will be transfer to meter 
rate tariff system until ○○ 
 
・Report at BPJM and SMART 
WASA meeting 
・Report at BPJM and SMART 
WASA meeting 
 
 
 
・Report at BPJM and SMART 
WASA meeting 
・Decide until ○○ 
・Finish study until ○○ 
 
 
 
・Construct until ○○ 
 
・Report at BPJM and SMART 
WASA meeting 
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INPUT (Action Plans) Evaluation of OUTPUT Target Value 
/implementation of the system ・Report of the progress

 
・Report of the progress 

Improvement plan for sewerage/drainage 
management 
 
1 Promotion of connection to sewer system 
・Confirmation of un-connected households or area 
to sewer system and establishment of the plan 
・Promotion of connection to sewer system for 
un-connected households or areas 
 
 
2 Step by step phased out of wastewater discharge 
to drainage canals from sewer system 
・Review of MP and conformation of the priority of 
phased out plan 
・Study of the measures related with the construction 
of WWTPs 
 
3 Step by step construction or expansion of WWTP 
・Review of MP and confirmation of the priority of 
the plan 
・Study on the phased out plan of wastewater 
discharge related with the construction of 
interceptors  
・Construction of WWTP 
 
4 Improvement of sewer pipe O&M method 
・Establishment of Task Force to study on the 
improvement of sewer pipe O&M method 
・Study on the improvement of sewer pipe O&M 
method 
・Plan and implementation of a pilot project 
・Plan and implement procurement of equipment 
・Expand the improved method O&M area step by 
step 
 
5 Implementation of measures for local flooding 
area 
・Review of proposed measure for local flooding in 
MP 
・Study on the feasibility of the proposed plan 
 
6 Study on the measures for industrial wastewater 
・Establishment of Task Force 
 
・Study on the measures for industrial wastewater 
・Implementation of cooperation with EPA 
 
・Implementation of communication with factories 
 
7 Construction works for reuse of treated 
wastewater for irrigation 
・Review of reuse plan in MP 
・Study on the reuse plan relating with construction 
plan of WWTPs 

 
 
 
・Conformation of the current 
state and establishment of the 
promotion plan  
・Report of the progress 
・Increase of sewerage tariff 
revenue 
・Improvement of local drainage 
canal 
 
 
 
 
 
・Confirmation of the results 
 
 
 
・Confirmation of the results 
 
 
・Confirmation of the results 
 
 
 
 
 
・Establishment of Task Force 
 
・Report on the study 
 
・Report of the plan and progress
・Report of the plan and progress
・Report of the progress 
 
 
 
 
・Report on the study 
 
・Study on the feasible measures
 
 
 
・Establishment of Task Force 
 
・Report on the study 
・Implementation of meeting 
with EPA 
・Confirmation of 
communication method with 
factories 
 
 
 
・Report on the study 
・Report on the study 
 

 
 
 
・Establish plan until ○○ 
 
・Report at BPJM 
・Report at BPJM 
・Report at BPJM 
 
 
 
 
・Implement study until ○○ 
 
 
 
 
・Report at BPJM 
 
 
・Report at BPJM 
 
 
 
 
 
・Establish Task Force until ○○ 
・Report at BPJM 
 
・Implement a pilot project until ○○ 
・Report at BPJM 
 
 
 
 
・Implement until ○○ 
 
・Study until ○○ 
 
 
 
・Establish Task Force until ○○ 
・Finish study until ○○ 
・Start meeting until ○○ 
 
・Start communication until ○○ 
 
 
 
・Finish study until ○○ 
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INPUT (Action Plans) Evaluation of OUTPUT Target Value 

Financial Services 
1 Computerization of accounting 
・Establishment of network between each directorate
・Identification of issues and implementation of 
solutions 
・Establishment of computerization of accounting 
 
・Establishment of budget with higher accuracy – 
estimation of income and expenditure 
・Capacity development on establishment of 
intermediate financial forecast by WASA-F staffs 
 
2 Trial estimation and implementation of separated 
accounting of water works, sewerage works and 
drainage works  
・Trial estimation  
 
・Meeting with provincial government on the 
separation of accounting 
・Implementation of the separation of accounting 
 
3 Trial estimation by accrual accounting and 
transfer to accrual accounting 
・Trial estimation, identification of issues and 
implementation of measures 
・Meeting with provincial government on the 
transfer to accrual accounting 
・Establishment of asset management system 
 
・Trial estimation of accrual accounting including 
depreciation 
・Implementation of transfer to accrual accounting 
 
4 Study on the establishment of an independent 
special accounting from provincial government 
・Study on the establishment of an independent 
special accounting 
・Meeting with provincial government on the change 
of accounting rule 
・Establishment of an independent special 
accounting 
 
5 Trial estimation of unit costs of water works and 
sewerage works 
・Trial estimation of unit costs of water and sewage 
based of the results of separated accountings and 
data of metered water consumption volume 
・Comparison of estimated unit costs with those in 
MP 
 
6 Study on the proper tariff level based on the 
estimated unit costs 
・Estimation of actual unit costs 
 
・Estimation of unit costs in future forecast and 
comparison with those in MP 
・Study on the revision method and time of current 
low level price of tariffs 

 
 
・Confirmation of issues 
 
・Confirmation of 
implementation of solutions 
・Establishment of financial 
statement by computerized 
system 
・Establishment of budget by this 
system 
・Establishment of intermediate 
financial forecast by WASA-F 
staffs 
 
 
 
・Confirmation of the results of 
trial estimation 
・Report of the results of the 
meeting 
 
・Confirmation of the results of 
the separated accounting 
 
 
・Confirmation of the results of 
trial estimation  
・Report on the results of the 
meeting 
 
・Confirmation of established 
asset management system 
・Confirmation of the results 
 
・Confirmation of the results of 
accounting 
 
 
 
・Confirmation of the results of 
the study 
・Confirmation of the results of 
the meeting 
・Confirmation of the 
implementation 
 
 
 
 
・Confirmation of the results of 
trial estimation of unit costs 
 
 
・Confirmation of the results 
 
 
・Confirmation of the results of 
trial estimation of unit costs 
・ Confirmation of the results 
 
・Establishment of the report of 
the results of the study

 
 
・Report at BPJM on the issues and 
solutions 
 
 
 
 
 
 
 
・Establishment of intermediate 
financial forecast until ○○ 
 
 
・Implementation of the separation of 
accounting and issue of the statement 
of accounting until ○○ 
 
 
 
 
・Implementation  until ○○ 
・Implementation  until ○○ 
・Implementation  until ○○ 
・Implementation  until ○○ 
・Implementation  until ○○ 
 
 
 
・Implementation  until ○○ 
・Implementation  until ○○ 
・Implementation  until ○○ 
 
 
 
・Implementation  until ○○ 
 
 
・Implementation  until ○○ 
 
 
 
 
・Implementation  until ○○ 
・Implementation  until ○○ 
・Implementation  until ○○ 

Source: JICA Mission Team 
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