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believe that the recommendations given in this report should be 
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successfully deal with the water crisis. In the end, I once again congratulate 

all team members of WWF-Pakistan and NUST who have been associated 

with the preparation of this report. 
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EXECUTIVE SUMMARY 

 
Faisalabad is the third largest city in Pakistan with a population of about 3.2 million. 

According to the Faisalabad Chamber of Commerce, it is the second largest industrial hub 

in the country. Its economic significance is apparent from the fact that in 2017, its GDP was 

reported to be $20.5 billion with export-oriented textile industry dominating the industrial 

sector.  

 

Export oriented industries need to improve environmental compliance throughout their 

supply chains to meet the demands of international buyers. Additionally, Pakistan has 

prioritized the Sustainable Development Goals (SDGs) which will enable us to join the 

league of upper middle-class countries by 2030. Targeted policies, ensured implementation 

and stakeholder partnerships are vital for successful achievement of these goals.  Water 

conservation and protection is central to environmental improvement and data is the key 

to effective policy making.  This report aims to compile data from multiple sources to 

enlighten relevant stakeholders with comprehensive information about the water situation 

in Faisalabad.  

 

Water supply to Faisalabad is dependent on groundwater and surface water sources.  

Groundwater is the main source of water supply in Faisalabad city and is managed by Water 

and Sanitation Agency-Faisalabad (WASA-Faisalabad) and Public Health and Engineering 

Department (PHED). Unfortunately, groundwater is quite saline making it unfit for human 

consumption. Pakistan Council of Research in Water Resources (PCRWR) reports that 42 

per cent of the drinking water (groundwater) sources in Faisalabad are polluted with E. 

coli, coliforms and have excessive concentrations of Total Dissolved Solids (TDS), fluoride 

and sulphates. Therefore, to meet the city’s water demand, WASA-F draws water from 

Chiniot well-field, Jhang Branch Canal well-field, tube wells around the Rakh Branch 

Canal, Jhal Khanuana, Millat Town (MT) and Gulfishan Colony Water Works and French 

Water Project Phase-I. Surface water sources include Chenab River, Jhang Branch Canal, 

Rakh Branch Canal, Gugera Branch Canal and Ravi River. Data for industrial and 

commercial groundwater abstraction is not available. However, water supply provided by 

WASA-Faisalabad (WASA-F) to the domestic users of the city is 110 Million Gallons per day 

(MGD) against a demand of 142 MGD resulting in a shortfall of 32 MGD. Regrettably, non-

revenue water is estimated to be about 33 per cent of the total water supplied and only 5 

per cent of the water supplied is metered.  

 

Faisalabad does not have any segregation mechanism for industrial and municipal 

effluents. WASA-Faisalabad is primarily responsible for the collection of wastewater; both 

domestic and industrial, in the city.  The wastewater is discharged into Ravi River and 

Chenab River through an extensive drainage system comprising of Paharang and 

Madhuana drains along with major municipal drains of the city. Seepage of wastewater 

from these drains not only severely contaminates surface and groundwater, but also creates 

issues for their normal usage. Madhuana drain joins Samundri drain and converts into 

Main Samundri drain. It carries effluents from industrial and residential areas of Samundri 

and Faisalabad city and discharges into Ravi River at Mamoon Kanjan, within Faisalabad 
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district. The drains are maintained by Irrigation Department Faisalabad which is 

responsible for monitoring the volume and the quality of wastewater discharged into the 

drains. 

 

According to WASA-Faisalabad Interim Report (2017)10, the values of Biological 

Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) along with concentration of 

TDS at Madhuana and Paharang drains exceed the Punjab Environmental Quality 

Standards (PEQS) and WHO guidelines. BOD/COD ratio at both the drains shows lower 

level ranges from 0.29 to 0.35 which indicates poor biodegradability.  

Approximately 1,100 Million Cubic Meter per year (MCM/year) of wastewater is generated 

in Faisalabad and an estimate of only 20 per cent of the total generation is treated at 

Chokera Wastewater Treatment Ponds before its disposal into natural water bodies- 

Chenab River and Ravi River. Floating Treatment Wetlands installed at Chokera to treat 

wastewater have improved the effluent quality at site. However, final disposal coming from 

Chokera is being mixed with untreated industrial effluent, rendering its effect in reducing 

pollution in Paharang drain to negligible. 

Population of Faisalabad city has increased from 2.0 million in 1998 to 3.2 million 

in 2017. It is estimated to double by 2030. In future, this will put tremendous pressure 

on water and sanitation facilities. Moreover, excessive groundwater pumping is 

threatening its sustainability, and cross-contamination from the sewage pipelines is 

responsible for domestic water supply quality deterioration. Water scarcity will severely 

affect the industrial sector of Faisalabad which mainly comprises of textile and leather 

industries. This can include declined or limited accessibility to groundwater sources and 

increased investments for water quality.  

 

The water problems of the city pertaining to quality and quantity are expected to 

intensify and increase if proper management of the water resources does not take place.  

The future water risks of the city will have to be mitigated through specific policies and 

rigorous implementation mechanism. In this report, WWF-Pakistan recommends 

consolidated suggestions that can aid decision makers to improve the water management 

in Faisalabad. The recommendations have been divided into institutional, social, 

financial, technical and environmental categories for clarity.  
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Chapter  1.  Introduction 

 Pakistan’s Water Sector: An Overview 

Pakistan is facing major water challenges and the situation is expected to exacerbate in 

future. Pakistan's status has drastically changed from water abundant to water scarce 

country. This is evident from availability of per capita water which has dropped from 

5,260 in 1951 to around 1,000 cubic meters in 20161. According to National Water Policy 

of Pakistan (2018), 1,000 cubic meters/capita is the minimum volume of water required 

to avoid health and food implications arising from water scarcity. However, the per capita 

availability of water is expected to drop to 860 cubic meters by 20252. 

Annually, 74 per cent of the total available fresh water is extracted in Pakistan causing 

enormous stress on renewable water resources1. Although the percentage of population 

using better sanitation and water source facilities has increased, about 27 million and 47 

million people still do not have access to safe drinking water and adequate sanitation 

respectively1. Rapid urbanization and industrialization, increased population growth, 

water intensive agriculture practices, excessive groundwater pumping and regional 

climatic changes resulting in irregular rainfall patterns are the major factors contributing 

to Pakistan’s growing water scarcity1. In addition, irregular supply of water and increased 

demand has collectively resulted in intense water shortage situation throughout the 

country. On the other hand, failing water infrastructure and poor management, including 

insufficient lining of canals and inadequate storage capacity of reservoirs, further 

amplifies the water shortage situation. Finally, untreated domestic and industrial 

wastewater along with polluted agricultural runoff directly dumped into water bodies not 

only contaminates available water resources but also leads to decline of freshwater 

supply1. 

Government has made attempts at both federal and provincial level to address water 

related issues. The first ever National Water Policy (NWP) was approved in April 2018. 

The NWP provides national targets for safe drinking water and management of water 

resources including their storage and treatment. The policy also provides a framework 

for promotion of sustainable consumption, urban water conservation and behavioral 

changes to reduce water wastage through awareness campaigns. Similarly, the 

government approved National Climate Change Policy in 2012 which provides a 

framework focusing on water resource management, improving the storage capacity, 

water infrastructures and enhancing institutional capacities. In 2006, the National 

Drinking Water Policy was approved providing action plans by focusing on challenges 

and key issues in provision of safe and clean drinking water to public. The policy aims to 

achieve this target in a sustainable, equitable and efficient manner at an affordable cost. 

In order to achieve sustainable development and poverty reduction targets by 2030, 

Pakistan aims to join the alliance of upper middle-class countries by prioritizing the 

Sustainable Development Goals (SGDs). . According to SDG Goal 6 (clean water and 

sanitation): Pakistan has committed to ensure availability of safe drinking water for all 

                                                
1 UNDP-Pakistan, 2016, Development Advocate Pakistan: Water Security in Pakistan: Issues and 
Challenges, Volume 3, Issue 4. (ISBN: 969-978-8736-16-3). 
2 National Water Policy, (2018) Ministry of Water Resources Government of Pakistan. 
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by 2030, invest in sufficient water infrastructures, provide appropriate sanitation 

facilities and raise hygiene awareness at every level (local, regional and national). 

Additional focus on the restoration and protection of water related ecosystems such as 

rivers, forests and mountains has been made to mitigate the scarcity of water. Pakistan 

has launched “Vision 2025” to put the country on fast track development. Adequate 

access of water supply to all (domestic, agricultural, commercial and industrial) sectors 

is one of the key priorities under Vision 2025: Pillar IV. 

 Punjab’s Water Sector: An Overview 

Punjab has a population of about 110 million people3 and more than 50 per cent of the 

total population lack access to piped water supply4. About 70-80 per cent of the rural 

population does not have access to safe drinking water4. According to the National Water 

Accord (1991), Punjab receives the largest share (56 MAF million acres feet) of the total 

available water (144 MAF)5 as it is the most populated and highly industrialized province. 

The province heavily relies on ground water for provision of safe drinking water, whereas 

only a small fraction of population depends on surface water sources. The province does 

not have any major rainwater harvesting systems or water storage facilities. 

Following in the footsteps of federal government, Punjab’s provincial government has 

taken similar actions in terms of policy formulation. The first Punjab Drinking Water 

Policy (PDWP) was approved in 2011 which mainly focuses on improvement of safe 

drinking water services on priority basis (underserved areas) considering adequate 

regulatory framework. It also ensures management, conservation and protection of water 

resources by conducting appropriate communication campaigns at local government and 

community levels. The draft Punjab Sanitation Policy (PSP) was approved in May 2015 

which focuses on access to safe, equitable and reasonable sanitation and hygiene facilities 

by 2025 to the entire population in the province. In addition, Punjab presented its WASH 

Action Plan (2014-2024) for water, sanitation and hygiene. The Punjab WASH sector 

action plan provides strategic directions to ensure adequate access to safe drinking water 

and affordable sanitation and hygiene facilities. In addition to policy formulation, the 

government also implemented “Clean Drinking Water for All” (CDWA) project to provide 

safe drinking water by installing water filtration plants (WFPs). However, there is need 

to start more initiatives to ensure access to safe drinking water and adequate sanitation. 

 Faisalabad’s Water Sector: An Overview 

Faisalabad is the second largest city in Punjab and third largest city in Pakistan with a 

population of about 3.2 million3. Faisalabad is also one of the largest industrial hubs in 

the country, but does not have any segregation mechanism for industrial and municipal 

effluents. The individual industries or industrial estates are responsible for industrial 

wastewater discharged directly into surface water sources without adequate treatment6, 

                                                
3 Province Wise Provisional Results of Census-2017, Pakistan Bureau of Statistics. 
4 Drinking Water, Sanitation and Hygiene (WASH) sector Development Plan (2014-2024), Government of 
Punjab. 
5 Sharif, H. (2010). Inter Province water distribution conflict in Pakistan. British High Commission, 
Pakistan, Pakistan. 
6 Hussain, S., Hassan, M. Z. Y., Taj, M., & Tahir, M. Short Communication Association between Age and 
Family Size on Conscious Use of Fresh Water: A Case Study of Faisalabad City. (HUSSAIN et al. / Int. J. 
Agri. Biol., Vol. 6, No. 1, 2004). 
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resulting in higher levels of TDS in most of the cases7. A recent study in 2017 established 

that the overall ground water in Faisalabad region is intensively polluted with high 

salinity levels. The study also reported that 90 per cent of ground water samples tested 

for water quality were in violation of WHO Guidelines for Drinking Water Quality8.  

 Need for the Study 

There is no consolidated data available on the water situation in Faisalabad city. Lack of 

information hinders effective policy making and implementation. In this regard, World 

Wide Fund for Nature Pakistan (WWF-Pakistan) under its project titled International 

Labour and Environmental Standards (ILES) has undertaken this study to develop a 

comprehensive document based on existing information regarding the water sector of 

Faisalabad. This includes basic data about the water management situation and risks 

(physical, reputational, regulatory and institutional) and the evidence bases to support 

the identification and implementation of water stewardship activities. Additionally, the 

goal is to raise awareness among small and medium enterprises (SMEs) regarding 

environment-friendly practices. Special focus is on pollution discharge, water use and its 

management in SMEs involving intense water processing. 

This study was conducted in three stages. In the first stage, secondary information was 

acquired from key stakeholders (WASA-Faisalabad, Japan International Cooperation 

Agency (JICA) Office Faisalabad, Urban Unit- Faisalabad, The Faisalabad Chamber of 

Commerce and Industry (FCCI), Punjab Irrigation and Drainage Authority (PIDA), 

Faisalabad Development Authority (FDA) and Environment Protection Agency (EPA)-

Faisalabad. Next, obtained information was analyzed to determine existing situation of 

water resources and wastewater disposal system in Faisalabad city, land cover and 

climatic changes in the region, institutional incapacities and other socio- economic 

factors. In the third and final stage, evaluation of future consequences and identification 

of water-related risks to industrial sector, anticipated problems and possible mitigation 

measures were identified. 

  

                                                
7 TI, M. A. K., Tahir, M. A., & Rasheed, H., 2007, Water Quality Status of Pakistan, Fifth Monitoring Report, 
PCRWR. 
8 Daud, M. K., Nafees, M., Ali, S., Rizwan, M., Bajwa, R. A., Shakoor, M. B., & Malook, I. (2017). Drinking 
Water Quality Status and Contamination in Pakistan. BioMed Research International, 2017. 
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Chapter  2.  Water Sources – Faisalabad City 

Population of Faisalabad city has grown rapidly and continues to do so. This makes it 

difficult to meet water demands given the already limited water resources. In 2015, water 
supply provided was about 501,000 m3/day (110 MGD) to the city which only fulfilled 77 
per cent of the total water demand of 650,000 m3/day (142 MGD), causing a shortfall of 
149,000 m3/day (32 MGD)9. Most of the population meets its water demands by 
extracting groundwater through private wells on their premises in addition to limited 

supply of municipal tap water. Only 60 per cent of households in the city have access to 
municipal water supply10. This is primarily due to scarcity of water resources and delay 
in development of water supply facilities. Therefore, it is crucial to tap and acquire 
additional water resources and develop further water supply facilities in the city. 

 Location and Demography 

Faisalabad city is located on t he  flat plains of north-east Punjab and lies between 30⁰  and  
31.5⁰ north latitude and 73⁰ and 74⁰ east longitude (Figure 1). The city is at an elevation 
of 604 feet (184 meters) above the sea level. The total area of Faisalabad city under the 

control of Faisalabad Development Authority (FDA) is 1,300 km² (490 square miles), 
while the district covers an area of 5,856 km2 (2,261 square miles). Faisalabad’s built-up 
area (study area) covers about 252 km2 (97.3 square miles) which is expanding 
continuously. Ravi River flows about 40 km south-east of Faisalabad city, and in the 
north-west Chenab River meanders about 30 km off the city. The Lower Chenab Canal is 

the major water source for agriculture that irrigates about 80 per cent of the total 
cultivable land of Faisalabad district11. 

Faisalabad city is bound by Sheikhupura and Chiniot in the north, Sahiwal and 

Sheikhupura in the east, Jhang in the west and Toba Tek Singh and Sahiwal in south. The 

city is connected to M-2 (Islamabad-Lahore motorway) through the M-3 section (Pindi-

Bhattian Faisalabad motorway). Faisalabad city is also linked with Pakistan’s extensive 

railway system. 

There are eight towns in the district, namely Lyallpur Town, Jinnah Town, Iqbal Town, 

Madina Town, Chak Jhumra Town, Samundri Town, Jaranwala Town and Tandlianwala 

Town as shown in Figure 2. These towns have a mix of urban and rural areas. The total 

population of Faisalabad district is 7.874 million, while Faisalabad city has a population 

of 3.2 million increasing from 2.0 million in 1998 (Population Census 2017)3. The 

population density of Faisalabad district and city according to latest census report (2017) 

is 1,321 and 16,162 persons per sq.km respectively12. Migration towards urban areas in 

search of better economic opportunities and education is one of the key contributors 

towards rapid increase in population. This has led to an increase in the proportion of 

urban area in Faisalabad city to 98.9 per cent and in district to 54 per cent. 

 

 

                                                
9 Public Private Partnership Cell, Planning & Development Department, Government of Punjab 
https://ppp.punjab.gov.pk/SURFACE_WATER_FAISALABAD 
10 Water and Sanitation Agency, 2017. Water Supply, Sewerage and Drainage Master Plan of Faisalabad, 
Interim Report. 
11 Punjab Cities Governance Improvement, Faisalabad Peri-Urban Structure Plan (2015-2035), report 
12 Pakistan Bureau of Statistics (web): http://www.pbscensus.gov.pk/ 

https://ppp.punjab.gov.pk/SURFACE_WATER_FAISALABAD
http://www.pbscensus.gov.pk/
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Figure 1: Location of Faisalabad City13  

 

                                                
13 Ali, G., Nitivattananon, V., Mehmood, H., Sabir, M., & Abbas, S. (2012). A synthesis approach to 
investigate and validate carbon sources and sinks of a mega city of developing country. Environmental 
Development, 4, 54-72. 
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Figure 2: Faisalabad Urban Areas10
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 Drinking Water Sources: 
 

Faisalabad’s drinking water supply depends on a number of sources. These are listed in 
Table 1. 
 

Table 1: Drinking water sources in Faisalabad 14 

Filtered Water Sources Unfiltered Water Sources 

Small scale filtration plants Canal-side pumped water 

Large commercial filtration 
plants 

Unfiltered sweet water 

Government filtration plants Groundwater bore 

Bottled water Water tankers 

- Piped water through WASA 
connection 

 Groundwater Sources: 

Groundwater is the main source of water supply in Faisalabad city and is managed by 

Water and Sanitation Agency-Faisalabad (WASA-Faisalabad) and Public Health and 

Engineering Department (PHED). Unfortunately, groundwater is quite saline making it 

unfit for human consumption. Therefore, to meet the city’s water demand, WASA-F 

draws water from different well-fields (Chiniot well-field: 120 m to 140, Jhang Branch 

Canal: 133 m to 165)10 along with other small water works in the city which together 

produce around 110 MGD of water supplied to consumers by WASA-F. 

 Current Situation of Groundwater 

A. Chenab (Chiniot) Well-Field 

Chiniot Well-Field is located near Chenab River in Chiniot district. Asian Development 
Bank (ADB) provided financial support for construction of 25 tube wells in 1992 at the 
Chenab (Chiniot) Well-Field. In 2000, WASA-F installed four additional tube wells in the 
Well-Field to augment existing tube wells and increase capacity15. Once operational, the 
total pumping capacity and groundwater level around Well-Field showed decline over the 

years10. According to WASA-F officials, the overall decline in ground water table of 
Faisalabad city is approximately 2 feet per year. However, detailed groundwater recharge 
vs discharge assessment is necessary. Design discharge capacity of one tube well is 400 
m3/hour with 20 hours working capacity per day with a maximum discharge capacity of 
224,000 m3/day10 (about 49 MGD). However, the maximum discharge has reduced to 

160,000-170,000 m3/day or even less because some of the tube wells are not functional 
or the average working hours are reduced to about 18 hours or 20 hours per day10. The 
main reasons for non-functionality or reduced operational hours of tube-wells are delay 
in necessary repair and maintenance and/or budget limitations on the payment of 
electricity bills requisite for operation. 

Average groundwater at Chenab well-field was recorded at an altitude of 173 m in July 
1992 but the level dropped to 162 m in June 200710. Therefore, the cumulative decrease 
in water level from 1992 to 2007 was about 11 m as shown in Figure 3. The static water 

                                                
14 LEAD Pakistan, 2016 Urban facilities for safe drinking water in Faisalabad: An equity perspective 
15 Japan International Cooperation Agency. (2010). Implementing review study report on the project for 
the expansion of water supply system in Faisalabad in Islamic republic of Pakistan. 
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level at the time of tube well installation (1992) was at a depth between 2 to 5 m from the 

ground level10. TDS concentration is less than 500 ppm10, which is sufficiently lower than 
the standard of drinking water quality. Hence, water supplied to the public is fit for 
drinking purposes in terms of TDS. 

B. Jhang Branch Canal (JBC) Well-Field 

Tube wells installed along the Jhang Branch Canal are known as the JBC Well-Field, 
located 13 km from Faisalabad city’s terminal reservoir. A total of 25 tube wells were 
installed in the JBC Well-Field in 2011 adding 91,000 m3/day10 (about 20 MGD) to the 
water system in accordance with the design criteria. To keep the ground water level stable, 
the discharge design of each tube well was set at about 200 m3/hour10 with working 
capacity of about 20 hours per day for each tube well1, keeping economy of scale in 
perspective. 

The static ground water level ranged between 3 m to 8 from ground level at the time of 
installation. Additionally, the TDS concentration for all the tube wells ranged between 
200 ppm and 700 that is acceptable for meeting drinking water requirements10. 

  
  

 
Figure 3: Fluctuation of Groundwater Level of Tube wells in Chenab Well-Field10 

 

 

C. Tube wells along the Rakh Branch Canal (RBC) 

Rakh Branch Canal (RBC) passes through the center of Faisalabad city where the old 
tube wells were installed along RBC. These were the only tube wells situated near 

Faisalabad city until 200710. New tube wells were constructed in 2008 and 2016 
upstream of RBC10. Those tube wells constructed in 2016 were installed further 
upstream to avoid contamination from pollution occurring in the urban areas10. 
WASA-F rehabilitated 16 old tube wells in 2002 using provincial annual development 
budget15. In 2008, WASA-Faisalabad completed construction of additional 12 tube 

wells10 as part of re-development along RBC. Another 10 tube wells were installed in 
2016 further upstream through financial assistance provided by the French 
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Development Agency (AFD). Therefore, the target water supply flow rate from old and 

new tube wells along RBC was 82,000 m3/day (about 18 MGD)10. But, the actual 
discharge in the present situation from RBC tube wells is about 60,000 m3/day (about 
13 MGD)10. Static water level at the time of tube well installation was within the range 
of 6-10m from ground level. The concentration of TDS is lower than 500 ppm10 at all 
tube wells which is within the WHO guidelines for drinking water. 

D. Jhal Khanuana (JK), Millat Town (MT) and Gulfishan Colony Water Works 

Jhal Khanuana (JK) water works is situated on the left bank of RBC and is used to 
withdraw water from the canal. Water from JK is subjected to treatment through slow 
filtration process and flows into the main water channels of the city10. A water 
treatment plant was installed, in the year 1975, with design capacity of 17,000 m3/day 
(about 3.5 MGD)10. WASA-Faisalabad has no plans for any restoration work of the 
filtration plant because now the quality of canal water is too muddy for slow filtration. 

Similar to the JK water works, another slow filtration water plant was installed at 
Millat Town that draws raw water from one of the main tributaries of JBC10. Design 
capacity of the installed water works is approximately 5,000 m3/day10 (about 1.0 MGD) 
and provides water to new residential area of Millat Town independently. Additionally, 
about 7500 m3/day10 (1.5 MGD) of the water is added to the system by water works 
plant installed at Gulfishan Colony, Faisalabad city. 

Location of the above-mentioned water supply sources are shown in the Figure 4 
 

     Source: JICA Office, WASA-Faisalabad 

 

Figure 4: Overview of Ground Water Sources in WASA- Faisalabad 
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E. French Water Project Phase-1 

Recently, Punjab government in collaboration with Agence Française de 
Développement (AFD) as inaugurated Phase-1 of French Water Project at Samundri 
Road to supply 70,000 m3/day10 (about 15 MGD) of additional water to the residents 
of Faisalabad city on daily basis. The project comprises of a new Jhal Khanuana Water 

Treatment Plant (WTP) with a treatment capacity of 45,500 m3/day10 (10 MGD) and 
wells along RBC (new RBC wells) with a supply capacity of 22,700 m3/day10 (5 MGD). 

WASA-Faisalabad administers approximately 501,000 m3/day10 (about 110 MGD) of 

water supply from existing ground and surface water resources. Summary of existing 

(2017) water resources under WASA-Faisalabad with current water capacity, demand 

and shortfall is given in the Table 1. 

 

Table 2: Overview of Water Source Facilities for Water Supply in Faisalabad10 

# Water Source 
Capacity 
(MGD) 

Number of 
Tube wells 

1 Chiniot Well-Field Area 56 29 

2 
JBC Well-Field Area (JICA 
Project) 

20 25 

3 
RBC Wells Tube-wells 
along RB Canal 

13 38 

4 
Jhal Khanuana Water 
Works 

3.5 - 

5 Millat Town Water Works 1 - 

5 Gulfishan Colony WTP 1.5 - 

7 French Project 15 - 

  Total Water Produced 110   

  
Total Current Water 
Demand @40 GPCD 

160   

  Shortfall 50   

 

 Groundwater Usage in Faisalabad City 

According to WASA-Faisalabad, Water Supply, Sewerage and Drainage Master Plan of 
Faisalabad Interim Report (2017)10, the usage ratio of WASA-Faisalabad water to private 

groundwater wells in each household is about 1:3. At present, the total capacity of WASA-
Faisalabad to supply water is about 501,000 m3/day (110 MGD). Assuming that the 
discharge from private wells is three times as that of WASA-Faisalabad, the total 
groundwater consumption of Faisalabad city can be 1,500,000 m3/day (330 MGD) 
excluding the groundwater discharge from industrial /commercial areas. 

The above results indicate that at present the groundwater discharge for domestic use in 
Faisalabad city is around 1,500,000 m3/day. Generally, groundwater flows in the same 
direction as that of irrigation canals and river networks. Because of the local variation in 
natural surface altitudes along with recharge and discharge patterns of the local areas, 
the water table depths vary significantly on a regional scale. Ground water level in 



21 

 

 

Faisalabad region ranges between 20 to 50 feet and generally shows a decreasing trend 

in the entire region16. 

Formation of new industrial estates, high population growth and rapid migration towards 
urban areas of Faisalabad city has increased demand for water supply by manifolds. 
Industrial activities along with the expansion of private housing schemes, especially 
towards the boundaries of the city have exerted tremendous pressure on the underground 

water availability. An increased water supply demand leads to further extraction of 
ground water for industrial, commercial and domestic use17. In comparison to the 
demand for water supply, the recharge of groundwater aquifer is negligible because most 
of the urban area in Faisalabad city are covered by paved roads and buildings and there 
are relatively less annual rainfalls. 

A severe negative impact has been created given the unchecked and unregulated 
withdrawal of groundwater in terms of ground water level lowering and intrusion of 
saltwater resulting into the concerns of groundwater source sustainability18. Continuous 
decline in ground water level not only raises the hydraulic gradient on the banks of the 
depression cone, but also results in saline water movement from adjacent areas 
increasing salinity level in the aquifer. 

 Industrial Usage of Water in Faisalabad 

A total of 92 industrial connections are registered at WASA-Faisalabad including large 

consumers such as textile, chemicals and processing units. Among the 92 connections, 

very few consumers (industries) are being charged according to metered volume. This 

class of consumers should account for a bigger portion of charges being collected by 

WASA- Faisalabad. However, WASA-Faisalabad charges the remaining consumers on the 

basis of expected volumes of water use determined by its tariff system, which is dependent 

on the size of the consumer and their connection diameters. Therefore, water bills are 

mostly paid against the consumed volumes of water at fixed billing rate  

In addition to this, about 443 industrial connections are registered with WASA-
Faisalabad as aquifer connections19 i.e., withdrawal of groundwater by industrial and 

commercial sector is charged by WASA-Faisalabad as "Aquifer Charges” set in its tariff 
system20. Generally, WASA-Faisalabad provides water supply to the public on priority 
basis under limited supply conditions while most of the industrial units have set up their 
private tube wells within their premises to meet their water supply requirements. 
However, the extraction of groundwater is not free even for privately owned tube 

wells/sources and charged by WASA-Faisalabad under "Aquifer Charges”20. However, 
due to organizational mismanagement, these charges are mostly not collected by WASA-
Faisalabad. 

                                                
16 Groundwater Monitoring Report, June 2009, Volume 1: Time-rate changes in groundwater levels and 
quality. 
17 Hassan, G. Z., Hassan, F. R., & Akhtar, S., 2013, Ground water investigations using electrical resistivity 
survey in Rechna doab, Punjab, Pakistan. 
18 Shakoor, A., Mahmood Khan, Z., Arshad, M., Farid, H. U., Sultan, M., Azmat, M., & Hussain, Z. (2017). 
Regional Groundwater Quality Management through Hydrogeological Modelling in LCC, West Faisalabad, 
Pakistan. Journal of Chemistry, 2017. 
19 Water and Sanitation Services- Faisalabad: Water Supply, 2018. 
20 The Punjab Gazette, (2006), WASA Faisalabad 
(http://wasafaisalabad.gop.pk/assets/uploads/Documents/14/Tariff%20for%20Water%20&%20Sanitation%20
Agency.pdf) 
 

http://wasafaisalabad.gop.pk/assets/uploads/Documents/14/Tariff%20for%20Water%20%26%20Sanitation%20Agency.pdf
http://wasafaisalabad.gop.pk/assets/uploads/Documents/14/Tariff%20for%20Water%20%26%20Sanitation%20Agency.pdf
http://wasafaisalabad.gop.pk/assets/uploads/Documents/14/Tariff%20for%20Water%20%26%20Sanitation%20Agency.pdf
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 Commercial Usage of Water in Faisalabad 

Similar to domestic users, piped connections with the same diameter of 1/4” are provided 
to all users in this category without any metering system, but with four times higher tariff 
rate20 than that for domestic supply. This is based on the fact that commercial users’ 
consumption is higher than that of domestic users. About 2,348 commercial connections 
are listed with WASA-Faisalabad16 for larger commercial units, e.g. banks, public 

institutions, shopping malls, hospitals, restaurants and hotels among others. 

  Situation of Surface Water Sources 

Faisalabad region is surrounded by the two main rivers of Punjab; Chenab River towards 

the north and Ravi River towards the south. The entire district lies in the Rechna Doab 

(the area between Ravi River and Chenab). The Rechna irrigation system comprises of 

Upper Chenab Canal (UCC), Lower Chenab Canal (LCC), Marala-Ravi Link canal, 

Bomban–Wala Ravi Badian Depalpur (BRBD) Canal, and Trimu-Sidhnai Link canal. 

A. Chenab River 

The Chenab River originates from the upper Himalayas in India. The river flows from the 

north-east to the south-west direction of national borders between Pakistan and India, 

and then finally joins the River Indus. Chenab River flows almost 30 km away21 to the 

north of Faisalabad city as shown in the Figure 5. Discharge of the Chenab River is 

monitored upstream and downstream of the Khanki Head and the Qadirabad Barrage 

Works. The Qadirabad Barrage is built about 100 km upstream of Chiniot city which is 

located along Chenab River (north of Faisalabad city). The Khanki Head Works is 

installed about 30 km upstream of the Qadirabad Barrage. 

Table 3 shows monthly average discharge fluctuation of Chenab River at Qadirabad 
Barrage from July 2015 to August 201610. 

Table 3: Monthly Average Discharge of Chenab River at Downstream of Qadirabad Barrage 

Year 2015 2016 
Month Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 

Average 
(m3/s) 

1,939.8 1,229.9 50.7 126.1 113.4 34.6 127.1 122.3 314.9 145.0 122.6 336.6 

Source: Punjab Irrigation Department and WASA-2017 Interim Report  

                                                
21 Punjab Government, 2018.  
https://punjab.gov.pk/faisalabad_geography) 

https://punjab.gov.pk/faisalabad_geography
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B. Jhang Branch Canal (JBC) 

Jhang Branch Canal (JBC) is located about 20 km north-west of Faisalabad city as shown 
in Figure 6. The JBC joins tail of Lower Chenab Canal (LCC) Feeder upstream of the 
canal whereas LCC Feeder connects with Qadirabad-Balloki (QB) Link Canal that 
originates from upstream of Qadirabad Barrage. The Jhang Branch Upper Canal further 
divides into Jhang Branch Lower Canal and Bhowana Branch Canal downstream. As per 
the design of Jhang Branch Canal, the “authorized head discharge” (maximum daily 
discharge to be supplied from the upstream end of the canal) is 88.77 m3/sec and 
“authorized tail discharge” (actual discharge that flows out the canal at the downstream 
end) is 51.93 m3/sec22. These values are the highest among the three major branches. 
Although intake of a new water source may be a possibility that can be planned downstream 
of the canal. The location of new water source can be about 4 km upstream of the 
downstream end of the canal with 51.9 m3/s of the authorized full supply discharge in Kharif 
season10. The downstream presently has enough discharge to bear some amount of 
withdrawal. Seepage rate is estimated to be  10 per cent10. Seepage water from the canal is 
water source for groundwater recharge of surrounding area as well as water source of intake 
tube wells managed by WASA-Faisalabad along the canal. 

C. Rakh Branch Canal (RBC) 

Rakh Branch Canal (RBC) starts from the same point as that of the Jhang Branch Upper 
Canal, which is the tail of the LCC Feeder. The RBC flows through Faisalabad city and 

                                                
22 Faisalabad Canal Division, Irrigation Department and Official Website of Irrigation Department  

Figure 5: Rivers and Irrigation Canals around Faisalabad District10 
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then connects to Dijkot city. According to WASA-Faisalabad interim report (2017)10, 

canal water intake from RBC is 17,000m3/day (about 3.5 MGD) for Jhal Khanuana Water 
Works and 46,000 m3/day (about 10 MGD) for Jhal Water Works (French Project Phase 
I), managed by WASA-Faisalabad downstream of Rakh Branch Canal. In addition, recent 
development by WASA-Faisalabad has added another 30,000 m3/day (6.5 MGD) by 
improving the rapid sand filtration method in Jhal Khanuana water treatment plant, and 

23,000 m3/day (5 MGD) by expanding the New Jhal Khanuana water treatment plant. 

The total capacity adds up to 114,000 m3/day (25 MGD), which is equivalent to about 15 
per cent of 8.81 m3/s of authorized full supply discharge upstream near Dijkot Disty10. RBC 
irrigation water can be further utilized in the area along the Rakh Branch Canal when 
necessary as per water demand. According to the design criteria of RBC, the authorized 
head discharge is 38.34 m3/sec and the tail discharge is 11.27 m3/sec. These values are the 
lowest among three major branches. Seepage from the RBC recharges groundwater with a 
rate of 6 per cent in Kharif (July- October) and 10 per cent in Rabi (October-March) 
seasons10. 

D. Gugera Branch Canal (GBC) 

Gugera Branch Canal (GBC) is located about 25 km south-east of Faisalabad city as shown 
in Figure 6. Proposed water intake of 91,000 m3/day10 (20 MGD) from the Gugera 
Branch Canal as a new water supply source for Faisalabad city is planned under the 
“Extension of Water Resources for Faisalabad City Phase II (French Project Phase II)”. In 
addition to this, GBC can produce 63.71 m3/sec10 of water at the authorized discharge 
head and 14.58 m3/sec10 of water at tail of the canal. Seepage rate in GBC is estimated to 
be  10 per cent10. 

E. Ravi River 

Ravi River originates from the Himalayas in Himachal Pradesh, India. The river flows 

from the north-east to the south-west of the national border, and finally connects with 

the Indus River. Ravi River flows about 50 km away to the south of Faisalabad city as 

shown in Figure 5. Discharge of Ravi River is monitored upstream and downstream of 

Balloki Head Works. The Balloki Head Works is situated 80 km from Faisalabad city. The 

water from Chenab River is inflowing at about 15 km upstream of Balloki Head Works 

through QB Link Canal. 

Table 4 below shows the monthly average discharge fluctuation of the Ravi River at the 
Balloki Head Works from July 2015 to August 201610. 

Table 4: Monthly Average Discharge of Ravi River at Downstream of Balloki Head Works 

Year 2015 2016 
Month Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 

Average 
(m3/s) 

426.3 583.2 165.4 29.4 0 12.9 66.4 58.4 66.1 0.8 24.2 129.5 

      Source: Punjab Irrigation Department and WASA-2017 Interim Report  
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Discharge from the Ravi River is far higher as compared to the discharge of canals 

originating from it. However, both Chenab River and the Ravi River discharges are 

controlled by barrages and other water works upstream. There are substantial number of 

days when water is not discharged downstream. Both barrage and water works are 

located about 80-100 km upstream of Faisalabad city.  

 Water Quality in Faisalabad City 

Globally, many health problems are associated with groundwater contamination. 
According to the World Health Organization, around 140 million people suffer from 
various water borne diseases due to water contamination23. In developing countries about 

60 per cent of population has no access to safe drinking water. In Faisalabad, 
groundwater is seriously affected due to disorganized development of industrial sector, 
discharging their contaminated effluents directly into open drains and fields around 
them23. This results in the release of toxic contaminants and heavy metals in the 
environment which percolate into the soil and pollute the underground water 

aquifersError! Bookmark not defined..  

Over 91 per cent of drinking water requirements, including industrial and domestic, in 
Faisalabad city are fulfilled by groundwater24. Open drains used as sewers are the main 
source of groundwater contamination. These drains have bacterial contamination that 
penetrates into the subsoil and reaches groundwater at a depth of about 15 m below 

                                                
23 WWDR, 2018. Nature-Based Solutions for Water. UN World Water Development Report, UNESCO. 
24 Nasir, M. S., Nasir, A., Faizan-ul-Haq Khan, M. M., Saeed, H., Rashid, S. A., & Shah, S. H. (2016). 
Predicting long term trends of groundwater quality in Faisalabad using stochastic framework. Pak. J. Agri. 
Sci, 53(3), 679-685. 

Figure 6: Location Map of Branch Canals10 
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ground level24. Most of the piped water supply from groundwater sources in the city is 

bacteriologically contaminated due to poor maintenance of water supply network 
resulting in the growth of biofilm on the inner surface of supply pipes over time. This 
issue mainly arises due to poor quality of pipe material as well as inadequate water 
disinfection at the source and along the supply network. 

Generally, the groundwater in Faisalabad city (especially private tube wells) is brackish 
in nature which is not suitable for drinking. However, along branch canals flowing 

through the city area, fresh groundwater zones have formed in shallow aquifers due to 
seepage from the canals. In the past, water was supplied to Faisalabad city only by 
seepage water of RBC. But there was no choice but to seek in the freshwater area along 
the Chenab River given the population increase10. 

 Groundwater Quality of Existing Well-Fields (WASA-F) 

Current groundwater quality of existing water sources of WASA-F is summarized in 
Table 4. Results show that water supply provided by WASA-Faisalabad from existing 

groundwater sources is of good quality and meets the WHO guidelines excluding 
bacteriological quality. 

Table 5: Summary of Groundwater Quality Situation (2015)25 

# Parameter Unit 
WHO Guidelines 

(2011) 
Chenab 

Well-Field 

Jhang 
Well-
filed 

Rakh 
Well-Field 

Gugera 
Well-
Field 

1 Colour TCU 15 Colourless Colourless Colourless Colourless 

2 Odour - Odourless Odourless Odourless Odourless Odourless 

3 Taste - Unobjectionable Good Good Good Good 

4 pH - 6.5 - 8.5 
6.8-8.2 6.5-8.4 6.5-8.6 

8.4 
7.3 7.3 7 

5 
Electric 

Conductivity 
µS/cm - 

390-1,400 139-970 207-4,950 
440 

770 290 1,466 

6 Turbidity NTU <5 <0.01 <0.01 <0.01 <0.01 

7 TDS mg/L 500 
190-690 70-470 110-2,040 

310 
415 150 752 

8 Total hardness mg/L   
72-420 43-280 85-692 

120 
255 115 287 

9 Arsenic (As) μg/L 10 
14-May 18-May 13-Aug 

- 
9.6 9.9 10 

Source: Water and Sanitation Agency, 2017. Water Supply, Sewerage and Drainage Master Plan of Faisalabad, Interim Report; 
WASA-Faisalabad 2015, Annual Water Quality & Assessment Report for the Year 2015. 
Note: Upper values are maximum and minimum values, lower values are average values. 
 

  

                                                
25 WASA-Faisalabad, Annual Water Quality & Assessment Report for the Year 2015. 
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Tube wells in Chenab and Rakh Well-Fields show a higher concentration of TDS in some 

samples which exceed guideline value (500 mg/L) given by WHO (2011). Average arsenic 
concentration of tube wells in Chenab Well-Field, Jhang Well-Field and Rakh Well-Field 
show a higher level (9.6 to 10 μg/L), which is very close to WHO guidelines (2011) (10 
μg/L). Given the good quality (especially lower turbidity) of groundwater in Chenab Well-
Field, Jhang Well-Field and Rakh Well-Field, raw groundwater is directly distributed to 

consumers after adding chlorine at booster stations or each well house10. 

 

Figure 7:Comparison of TDS levels in various tube wells of Faisalabad 

 
Figure 8: Comparison of Arsenic levels in various tube wells of Faisalabad 

Residual chlorine (Cl2) maintained in the water supplied by WASA-F is around 1 mg/L in 

order to control bacteria. Table 6 presents the results of residual chlorine and 
bacteriological monitoring at each source. There is no regular monitoring system for 
groundwater quality except project based10. 
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Table 6: Summary of Residual Chlorine and Bacteriology Monitoring (2015) 

# Parameter Unit 
WHO 

Guideline
s (2011) 

Chenab 
Well-
Field 

Jhang 
Well-
filed 

Rakh 
Well-
Field 

Gugera 
Well-
Field 

1 
Residual 
chlorine 

mg/L 0.5 - 1.5 1.1 1.2 1.3 - 

2 
Total 

Colifor
m 

100Ml 0 0 0 0 - 

3 
Fecal 

Colifor
m 

100mL 0 0 0 0 - 

Source: WASA-Faisalabad, Annual Water Quality & Assessment Report for the Year 2015. 

 

Given the acceptable levels of TDS, bacterial contamination and arsenic concentration, 

the groundwater in Chenab Well-Field, Jhang Well-Field, Rakh Well-Field and Gugera 

Well-Fields can be used as a bacteriologically safe water source. 

On the contrary, the situation of drinking water (groundwater) quality in Faisalabad city 

was found to be unsatisfactory on the basis of five years’ water quality monitoring 

program conducted by Pakistan Council of Research in Water Resources (PCRWR)26. 

According to the Water Quality Report (2015-16), investigation revealed that 42 per cent 

of the samples were found polluted with E. coli and coliforms and same percentage of 

samples were identified with excessive concentrations of TDS and sulphates. Major 

portion of groundwater in Faisalabad city is of permanent hardness type. Key 

contaminants found in the groundwater of Faisalabad are hardness, fluoride, TDS and 

bacteria making it unfit for the drinking purpose27. Groundwater used directly for the 

drinking purpose has potential to develop health issues such as hepatitis-A, nausea, 

gastrointestinal illness, eyes and nose irritation among other health issues9, 15. 

 Surface Water Quality Situation 

Regular monitoring of river water quality is not carried out in the country except for some 

specific projects. Major reasons are lack of laboratory facilities, non-availability of 
laboratory staff and financial constraints. Currently, Pakistan does not have 
environmental quality standards for river water. Existing Punjab Environmental Quality 

Standards for Drinking Water (2016)28 and Punjab Environmental Quality Standards for 
Municipal and Liquid Industrial Effluents (2016)29 are in place to regulate drinking water 
and municipal and industrial effluents. Existing sewerage system in Faisalabad city is 
divided into two separate zones by the railway line that passes through the city. Each zone 
has self-governing collection and disposal system for sewage. Sewage and industrial 

effluents (mostly untreated) are disposed-off directly into Madhuana drain east of the city 
and into Paharang drain west of the city30. 

Table 6 below shows some of the parameters (such as pH, BOD, TSS) of surface water 

                                                
26 TI, M. A. K., Tahir, M. A., & Rasheed, H. (2007) Water quality status of Pakistan, PCRWR Report. 
27 PCRWR, (2015-16), Water quality status of major cities of Pakistan. 
28 GoP (2016). Punjab Environmental Quality Standards for Drinking Water, Environmental Protection 
Department, Government of Punjab. 
29 GoP (2016). Punjab Environmental Quality Standards for Municipal and Liquid Industrial Effluents, 

Environmental Protection Department, Government of Punjab. 
https://epd.punjab.gov.pk/system/files/Punjab%20Environmental%20Quality%20Standards%20for%20Mu 
ncipal%20And%20Liquid%20Industrial%20Effluents%20final.pdf 
30 MUNIR, S AND MUKHTAR, M. (2005). Assessment of wastewater and reuse in the peri-urban areas of 
Faisalabad, Pakistan. https://www.researchgate.net/publication/237831409 

https://epd.punjab.gov.pk/system/files/Punjab%20Environmental%20Quality%20Standards%20for%20Muncipal%20And%20Liquid%20Industrial%20Effluents%20final.pdf
https://epd.punjab.gov.pk/system/files/Punjab%20Environmental%20Quality%20Standards%20for%20Muncipal%20And%20Liquid%20Industrial%20Effluents%20final.pdf
https://www.researchgate.net/publication/237831409
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having slightly exceeded values as per the Japanese Environmental Standards for rivers. 
It is considered that the surface water is treatable by conventional treatment processes to 
achieve the WHO guideline values for drinking water supply10. 

Table 7: Summary of Surface Water Quality 31 

 
# 

 
Parameter 

 
Unit 

WHO 
Guideline
s (2011) 

Japanese 
Environment
al Standards 

Chena
b 
River 

 
JBC 

 
RBC 

 
GBC 

1 Temperature 0C - - 15.5-18.0  20-31  

2 Ph mg/L 6.5-8.5 6.5-8.5 7.9-8.1 8.3-8.8 7.7-8.6 7.6 
3 DO mg/L - 3 8.0-8.4 4 - - 
4 BOD mg/L - 5 4.1-6.0 7 - - 

5 COD mg/L - - 11.6-24.8 15 - - 
6 TDS mg/L 1,000 - 280-780 140-176 100-160 159-162 
7 TSS mg/L 5 (NTU) 25 20-320 20.5 15-85 75-86 
8 Chloride mg/L 250 - 10-60 10.6 - 9.6 
9 Sulphate mg/L 500 - 44-176 11-67 - 30 

10 Fluoride mg/L 1.5 - 0.10-0.46 ND - 0.04-0.18 

On the other hand, high values of biological oxygen demand (BOD) and chemical oxygen 

demand (COD) were found in Madhuana and Paharang drains showing the presence of 

organic and inorganic content in their effluents. 

 Major Water Resource and Supply Issues in Faisalabad City: 

Ravi River receives a large amount of domestic and industrial wastewater from Lahore 

which is located upstream of Faisalabad city. Owing to its quality issues, this makes the 

river’s water unavailable for domestic water supply in Faisalabad city. Paharang drain 

crosses the JBC about 3 km downstream from the outermost tube well of the JBC Well-

Field on the way to River Chenab. Jaranwala drain32, also has a relatively high degree of 

pollution, contaminating the groundwater. It is likely that groundwater quality will be 

affected for about one km from the drainage. The tube well existing further downstream 

of JBC Well-Field is 03 km away from Paharang drain, hence it is unlikely to be affected. 

It is recommended care must be taken when developing new well-fields in the 

surrounding and downstream side of the Paharang drain in the future. 

Another drain called Mir-Chiniot drain also intersects upstream of JBC, but the degree of 

pollution is lesser as compared to other drains, because that drain passes only through 
villages on the upstream side. Madhuana drain flows in the direction of Ravi River, 
crossing GBC about 15 km downstream of Satiana. Another drain called Jaranwala Main 
drain intersects about 10 km downstream of Jaranwala drain. However, the degree of 
pollution is not serious in this case, as only wastewater from surrounding agricultural 

areas flow through this drain. It is assumed to have minor influence on groundwater 
pollution10. However, studies need to be carried out to assess it quality.  

The water loss resulting in unbilled water (water produced – billed water) is known as 
Non- Revenue Water (NRW). NRW in WASA-Faisalabad is estimated to be 33 per cent10. 
However, NRW rates are difficult to measure for the following reasons, and there are 
doubts about accuracy of the NRW. 

                                                
31 Environmental Monitoring of River Chenab, EPA laboratory, WASA-F laboratory and Main Feasibility 

Study Report (FINAL) of “Feasibility Study for Extension Water Resources for Faisalabad City Phase – II”, 
MM Pakistan (Pvt.) Ltd., March 2016. 
32 Shabbir, A., Arshad, M., Shabbir, A., Shakoor, A., & Ahmad, I. (2015). Impact assessment of sewerage 
drain on tube well water quality using mt3d model. Pakistan Journal of Agriculture, Agricultural Engineering 
and Veterinary Sciences, 31(2), 269-278. 
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• WASA-Faisalabad has adopted flat-rate water tariff system, meaning water usage 

volumes are not measured (i.e. no water metering system). Water meters are not 

installed on most of the pipes. WASA-F installed water meters officially for the first 

time in 2015 under the French Funded project. Currently, only about 18,000 

meters have been installed in the entire city. The current water meter installation 

covers only 5 per cent of the supplied water10. 

• Production volumes are not measured because flow meters are not installed at all 
facilities10. 

• Most of water leakages have occurred at service connections. WASA-F does not 

have any standard operating procedure (SOP) regarding service connection 

installation10. 

 Temporal Rainfall Patterns in Faisalabad City 

Climate of Faisalabad city is generally characterized as desert climate10. The city lies in 
the semi-arid zone, with dry cool winters and very hot and humid summers. Summer 
usually starts in April and lasts until October. May and June are the hottest months, while 
July, August and September can be overbearingly humid, except when it rains. June 

mostly experiences dry weather and dust storms. Rainfalls are not common throughout 
the year in Faisalabad. There are two rainfall seasons: one in winter, from December to 
March and second in summer, from July to September. Winter rainfall supplements the 
western disturbances33 (non-monsoonal precipitation). While, average annual rainfall in 
Faisalabad city is about 350-400 mm10 and number of days with rainfall of more than 10 

mm/day is about 10 days, while number of rain days is 40-50 days10. Monthly variation 
of rainfall pattern in Faisalabad city is shown in Figure 9. 

Rainfall utilization is also evaluated as a second-order alternative for surface water 

development despite its shortfalls regrading volume and stability. As an example, 

University of Agriculture, Faisalabad (UAF) researched rainwater harvesting system for 

groundwater recharge for sustainability of the aquifer. Results from the experiments by 

UAF showed that around 50 per cent of annual rainfall is expected to recharge the 

groundwater using their experiment model. 

                                                
33 Cheema, M. A., Farooq, M. U. H. A. M. M. A. D., Ahmad, R. A. S. H. I. D., & Munir, H. A. S. S. A. N. 
(2006). Climatic trends in Faisalabad (Pakistan) over the last 60 years (1945-2004). Journal of Agriculture 
and Social Sciences, 2(1), 42-45. 
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Figure 9: Monthly Rainfall in Faisalabad (2017-2019)34 

  

                                                
34 Data source: Pakistan Meteorological Department, Lahore 
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Chapter  3.  Wastewater Collection and Disposal  

WASA-Faisalabad is primarily responsible for the collection of wastewater, both 

domestic and industrial, in Faisalabad city. The treated and untreated wastewater is 

discharged into drains maintained by Irrigation Department Faisalabad which is 

responsible for monitoring the volume and the quality discharged into the drains. 

 Existing Sewerage System of the Faisalabad City 

The sewerage service area under WASA-Faisalabad is divided into two zones: Eastern 

Zone and Western Zone which are separated by the railway. Sewerage service area of 

WASA-Faisalabad is further divided into sub-divisions (Figure 10 & 11) within each 

zone as follows: 

● Sewerage sub-division of Eastern Zone: i) Madina Town; ii) Peoples Colony; 

and iii) Allama Iqbal Colony. 

● Sewerage sub-division of Western Zone: i) Civil Line; ii) G.M. Abad; iii) 

Gulberg; iv) Millat Town; v) Samana Bad; and vi) Allama Iqbal Colony. 

The total service area covered by WASA-Faisalabad at present is given in Figure 12. 
Existing WASA-Faisalabad area is 31,700 ha of which sewerage service area is 25,100 
ha. The sewerage service coverage ratio as of 2015 was about 80 per cent10. 

 

 

Figure 10: Graph of present sewerage area in Eastern Division of WASA-F35 

                                                
35 Data source: WASA-F and Master Plan (M/P) 2015 
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Figure 11: Graph of Area of Present Sewerage Area in Western Division of WASA-F35 

 

 
Figure 12: Graph of total sewerage and service area of WASA-F35 

 

Total length of sewer networks, both branch sewer and trunk sewer, is about 1,800 km in 

the existing service area of WASA-Faisalabad. WASA-Faisalabad defines branch sewers 

as pipes having diameter less than 500 mm. The total length of branch sewers is 

approximately 1,550 km (about 90 per cent of total length of sewers). Zone-wise 

distribution of sewerage network is reported in Table 8. 
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Table 8: Summary of Existing Sewers36 

Type of Sewer Eastern Zone length (km) Western Zone Length (km) Total (km) 

Branch Sewer 998.4 580.1 1,578.5 
Trunk Sewer 99.9 93.3 193.2 

Total 
(km) 

1,098.3 673.4 1,771.7 

In addition, WASA-Faisalabad has 34 operational pumping stations (including lift and 

disposal pumping stations), 12 in Eastern Zone and 22 in Western Zone for conveying 
wastewater from both Eastern and Western zones at the gentle rise and fall of ground 
area10. 

The Eastern Zone does not have any wastewater treatment plant (WWTP). The untreated 

wastewater is discharged directly into the Madhuana drain through disposal pumping 

stations which ultimately flows into Ravi River. 
 

In the Western Zone, wastewater generated in Ghulam Muhammad Abad, is pumped into 

the drains and about 20 MGD of the total wastewater is treated at Chokera WWTP. The 

remaining untreated wastewater is discharged into Paharang Drain. The wastewater 

generated from Civil Line, Madina Town, Gulberg and all other adjacent areas is collected 

                                                
36 Source: WASA-F, O&M Data as of June 2015. 

 

Figure 13: Existing Sewerage Service Area of WASA-F10 



35 

 

 

and carried through Paharang drain by disposal pumping stations into Chenab River. 

 Wastewater Treatment Plant (WWTP) 

Chokera WWTP was constructed with the support of Asian Development Bank (ADB) and 

has been operational since 1998. This is the only WWTP constructed in Punjab. Domestic 

and industrial wastewater collected by separate sewer systems is pumped at disposal 

pumping station, and some portion (about 20 MGD) of the wastewater is treated at 

WWTP. The remaining untreated wastewater is discharged into the Paharang drain. 

The wastewater is treated by the anaerobic and facultative ponds as shown in Figure 14. 
 

There are four sludge ponds which are not operational since the plant was constructed. 
The sludge accumulated at the anaerobic ponds has never been removed since 1998. It 
was observed that accumulated sludge filled up to the wastewater surface at the ponds10. 

In April 2014, National Institute for Biotechnology and Genetic Engineering (NIBGE), 
Faisalabad, and WASA-Faisalabad signed an agreement for the application of Floating 
Treatment Wetlands (FTWs) in one of the Wastewater Stabilization Ponds (WSPs) at 

Chokera to improve effluent quality employing natural way of cleaning sewage effluent at 
field-scale. On achieving promising results, NIBGE installed FTWs technology over the 
area of 10,000 ft2 in the pond. It is for the first time that FTWs have been applied in 
Pakistan to improve effluent quality and have reduced not only pollution level at the site 
but also helped to eliminate foul odour37.  

The treated wastewater is finally disposed-off into the Paharang drain that also receives 
untreated industrial and residential effluents from other point sources38. Final disposal 
coming from the Chokera WWTP is being blended with industrial effluent of the Western 

Zone, so it is not much effective in reducing the pollution load rate in Paharang drain39. 
Maxmium turbidity removal was 73.50 per cent , but all other parameters except TS and 

                                                
37Floating wetlands: a new approach to wastewater remediation, 2015. (https://epaper.dawn.com/print- 
textview.php?StoryImage=01_10_2015_706_002) 
38 Ghafoor, A., Rauf, A., & Arif, M. (1996). Soil and plant health irrigated with Paharang drain sewage 
effluents at Faisalabad. Pak J Agri Sci, 33, 73-76. 
39 Ali, H. Q., Farooq, A., & Ahmed, M. (2017). Monitoring the Wastewater Treatment Efficiency of Oxidation 
Ponds at Chokera, Faisalabad. Mehran University Research Journal of Engineering and Technology, 36(4), 
8. 

Figure 14: Schematic Diagram of Wastewater Treatment Process at Chokera WWTP 

https://epaper.dawn.com/print-textview.php?StoryImage=01_10_2015_706_002
https://epaper.dawn.com/print-textview.php?StoryImage=01_10_2015_706_002
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pH, exceed the limitations set by PEQS (Punjab Environmental Quality Standards) 

201638. Increased population, lack of funding for operation and maintenance of the 
WWTP, lack of segregation of residential and industrial effluents, and neglected 
facultative ponds and sludge maintenance (de-sludging) are the main reasons for 
Chokera WWTP’s low treatment efficiency10. 

 Existing Disposal System of the Faisalabad City into the Water Bodies 

Similar to the sewerage system, the WASA-Faisalabad drainage system is also divided 
into two drainage zones; the Eastern Drainage Division/ and the Western Drainage 
Division/ located on both sides of the Rakh Branch Canal. Of the drainage area under 
WASA-Faisalabad (25,100 ha), 12,900 ha fall in the Eastern Zone and 12,200 ha in 
Western Zone. Currently, Paharang and Madhuana drains function as the main drains 
used for disposal of industrial and domestic wastewater into Chenab River and Ravi 

River, respectively10. Paharang drain is connected to Chenab River directly, but 
Madhuana drain is connected to Ravi River through Samundri drain. Main features of 
the two drains are summarised in Figure 16 & 17. 

Figure 15: Wastewater Treatment by Floating wetlands at Chokera, Faisalabad 
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Figure 16: Graph of Main Features of Paharang drain 

 
Figure 17: Graph of main features of Madhuana-Samundri drain 

Note: * Samundri drain, located out of Faisalabad city, is the downstream of Madhuana drain. 

Source: Water and Sanitation Agency, 2017. Water Supply, Sewerage and Drainage Master Plan of Faisalabad, Interim Report. 

Wastewater is discharged from Faisalabad city centre area into Madhuana drain through 
WASA-Faisalabad’s sewer system at an approximate rate of 3.8 m3/s10. This contributes 

to 52 per cent of the total flow rate in the drain and remaining 48 per cent is industrial 
wastewater and small amount of domestic wastewater from upstream of the drain10. 
Whereas the total flow of wastewater coming from Madhuana drain into Ravi River is 
9.96 m3/s, which contributes 69 per cent of total flow rate in the river. On the other hand, 
the rate of wastewater discharging from Faisalabad city centre area into the Paharang 

drain through WASA-Faisalabad’s sewer system is approximately 11.3 m3/s, which 
contributes 88  per cent of total flow rate in the drain10. Whereas the remaining 12 per 
cent is contributed by industrial wastewater and small amount of domestic wastewater 
upstream of the drain10. Total rate of wastewater being discharged from Paharang drain 
into Chenab River is 10.31 m3/s10, which contributes 27 per cent of total flow rate in the 
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river. 

A number of factories are located along Paharang and Madhuana drains which discharge 

industrial wastewater directly into the them. In addition, many farmers also use water 

from these drains  for irrigation purposes, which may be one of the reasons for difference 

in total amount of flow rate upstream and the flow rate downstream. 

WASA-Faisalabad’s existing drainage system is presented in Figure 18. It shows the 

location of drainage channels, drainage service areas for each drainage channel, and type 

of pumping stations. In addition to Paharang and Madhuana drains, the drainage system 

of Faisalabad city also consists of seven major drains used for collection of industrial and 

domestic wastewater from the entire city and its surrounding areas. The Satiana Road 

Sullage drain and Drainage Channel No. 4 are maintained by the Eastern Zone of WASA-

Faisalabad. Channel No.1, Channel Metoopura, Channel No.1f, Channel No.2 and 

Channel No.3 are maintained by the Western Zone of WASA-F. In Eastern Zone, Satiana 

Road Sullage drain runs along the Satiana Road starting from Pumping Station-31 and 

joins the Madhuana drain. Channel No.4 runs from north east to south east in the urban 

area and agricultural area following Pumping Station-36. 
 

In the Western Zone, Channel No.1 runs along Sheikhupura Road starting near Nishat 
Abad Pumping Station and United Ghee Mill. First Channel Metoopura, second Channel 

No.1f and third Channel No.2 join Channel No.1. Channel No.1 connects to Paharang 
drain. Channel  No.3 starts near Pumping Station-Jhang Road and connects to Paharang 
drain near Pumping Station-3 and Chokera WWTP10. Capacity of these municipal drains 
is given in Figure 19 & 20. 

Figure 18: Drainage System of WASA-F 
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Figure 19: Capacity of Eastern Drainage Division in Faisalabad city graph 

 
Figure 20: Capacity of Western Drainage Division in Faisalabad City graph 

Source: WASA, 2017. Water supply, Sewerage and Drainage Master Plan of Faisalabad, Interim Report 

Finally, the sewage of the entire city is discharged into Ravi River and Chenab River 

through Madhuana drain and Paharang drain, respectively. However, the sewerage and 

drainage system of WASA-F lacks appropriate wastewater measuring devices. WASA-

Faisalabad lacks wastewater laboratory to conduct regular wastewater quality monitoring 

for wastewater discharged into the drains. WASA-F has the right of permitting industrial 

wastewater discharge to its sewerage and drainage system and of monitoring the volume 

and quality of industrial wastewater discharged into the sewerage system. But no regular 

monitoring of wastewater quality and quantity is being conducted. WASA-F entrusts the 

wastewater quality analysis to other government’s laboratory such as Pakistan Council of 

Research in Water Resources (PCRWR). 
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4 

 Present Wastewater Situation in the Drains and Rivers 

As described earlier, the wastewater of Faisalabad city is discharged into Ravi River and 
Chenab River through an extensive drainage system comprising of Paharang and 
Madhuana drains along with major municipal drains of the city. Seepage of wastewater 
from these drains not only severely contaminates surface and groundwater, but also 

creates issues for their normal usage40. Net percolation of wastewater from Paharang and 
Madhuana drains was found to be occurring at the rate of 0.14 m3/s/100 m of length and 
0.047 m3/s/100 m of length, respectivelyError! Bookmark not defined.. 

According to WASA-Faisalabad Interim Report (2017)10, the values of Biological Oxygen 

Demand (BOD) and Chemical Oxygen Demand (COD) along with concentration of Total 

Dissolved Solids (TDS) at Madhuana and Paharang drains exceed the Punjab 

Environmental Quality Standards (PEQS) and WHO guidelines. BOD/COD ratio at both 

drains shows lower level ranges from 0.29 to 0.35 which indicates poor biodegradability. 

This can be attributed to excessive use of starch by textile industries of Faisalabad. Starch 

in wastewater is responsible of clogging of WASA-Faislabad’s sewerage lines. 

Additionally, TDS concentration of Paharang and municipal drains are much higher than 

that of Madhuana drain, while the concentration of sulphates is higher in municipal and 

Madhuana drains as compared to Paharang drain41 This issue must be considered when 

selecting the wastewater treatment process. The value of electrical conductivity (EC) in 

Madhuana and Paharang drains exceeded that of WHO guideline value (3,000 µS/cm) 

for irrigation. The reasons for higher EC are: a) discharge of groundwater with high TDS 

for agricultural purposes, b) discharge of industrial wastewater with high TDS, c) 

discharge of domestic wastewater with high TDS. 

Madhuana drain joins Samundri drain and converts into Main Samundri drain. It carries 
effluents from industrial and residential areas of Samundri and Faisalabad city and 
discharges into Ravi River at Mamoon Kanjan, within Faisalabad district. The drain adds 
about 55 tons/day42 of organic load into Ravi River. The level of BOD and COD of 
wastewater in Samundri drain also exceeds the WHO guidelines and NEQS permissible 

limits. Also, percolation of drain water results in deterioration of groundwater which 
makes it unfit for drinking purposes and poses health risks42. 

Dissolved oxygen (DO) concentration in Ravi River  dropped  from 8.3 mg/L to 2.3mg/L 
that is much lower than the desired value (5 mg/L) as per PEQS limitations for river water 
quality due to heavy organic load entering into river water from the drain42,43 The water 
quality of Chenab River and Ravi River is continuously deteriorated given the discharge 
of untreated industrial and domestic wastewater from Lahore and Faisalabad 

 

                                                
40 Rehman, K., Ashraf, S., Rashid, U., Ibrahim, M., Hina, S., Iftikhar, T., & Ramzan, S. H. A. H. L. A. (2013). 
Comparison of proximate and heavy metal contents of vegetables grown with fresh and wastewater. Pak. J. 
Bot, 45(2), 391-400. 
41 Kahlown, M. A., Ashraf, M., Hussain, M., Salam, H. A., & Bhatti, A. Z. (2006). Impact assessment of 
sewerage and industrial effluents on water resources, soil, crops and human health in Faisalabad. PCRWR, 
Islamabad. 
42 Nasir, A., Nasir, M. S., Shauket, I., Anwar, S., & Ayub, I. (2016). Impact of Samanduri drain on water 
resources of Faisalabad. Advances in Environmental Biology, 10(1), 155-160. 
43 Yamin, M., Nasir, A., Sultan, M., Ismail, W. I. W., Shamshiri, R., & Akbar, F. N. (2015). Impact of sewage 
and industrial effluents on water quality in Faisalabad, Pakistan. Advances in Environmental Biology, 9(18), 
53-59. 
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 Present Industrial Wastewater Situation 

The industrial areas have attracted workers making them densely populated sections of 

Faisalabad city e.g. Samundri Road, Sargodha Road, Mansoorabad, and Nisataqabad. 

These areas are facing major environmental problems as a result of unsafe disposal of 

industrial wastewater. The locations of industrial units within Faisalabad city are shown 

in Figure 2144. 

 

 

It is being reported by the Environmental Protection Agency- Faisalabad (EPA-
Faisalabad) that there are about 2,000 industrial units, including hospitals10. Of these, 
528 are major units and are classified by the category of industrial units as shown in 
Figure 22, 23 & 2410. 

                                                
44 Infrastructure Investment Proposal (2013), Industrial Waste Management, Package 1 and 2, Pre- 
Feasibility Study (PSF) For Urban Transport and Industrial Wastewater Management Faisalabad 

Figure 21: Location of Industrial Units  
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Figure 22: Number of Industrial Units in Faisalabad District graph 

 
Figure 23: Number of industrial units in Faisalabad city after 2015 survey, graph 
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Figure 24: Comparison of shares of major industrial units in Faisalabad District graph 

Source: Water and Sanitation Agency, 2017. Water Supply, Sewerage and Drainage Master Plan of Faisalabad, Interim Report) 

Figure 2510 summarizes the number of industrial units that discharge wastewater into 

Paharang drain or Madhuana drain through WASA-Faisalabad sewerage and drainage 

system or directly. Textile sector consumes a large amount of water and chemicals for 

their routine operations. Characteristics and volume of discharged effluent vary from unit 

to unit depending on the usage of water and the net daily production45. Groundwater is 

the major source of water for the industrial use in Faisalabad city. Piped water supply by 

WASA-Faisalabad is not the major water supply source especially for industrial units as 

                                                
45 Saha, R. (2007). Impact of the effluents of textile dying industries on the water quality of DND 

embankment area, Narayanganj (Doctoral dissertation, M. Sc. Thesis). 
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they have installed their own pumps to extract groundwater for non-drinking purposes 

such as washing, cleaning, processing, and cooling among others. Since the water 

extraction is private and not metered by WASA-Faisalabad, it is difficult to estimate the 

wastewater generated by industrial units. Therefore, the information on volume of 

groundwater used for domestic, commercial and industrial purposes is key for setting the 

wastewater generation estimates and important for planning the basis for design of 

sewerage system and wastewater treatment plants. Particularly information regarding 

the groundwater discharge for industrial use is important because of large volume 

consumed and difficulties in estimating the exact quantity of industrial wastewater 

discharged by WASA-Faisalabad and Irrigation Department. 

One of the key issues of industrial sector is high usage of water for their routine processes. 
Green technologies based upon phytoremediation have been proposed for European Union 
(EU) countries as promising technologies to tackle wastewater pollution. One noteworthy 
example is recycling of wastewater into high quality process46. Only some industries are 
operating secondary treatment level facilities as shown in Table 9. 
 

Table 9: Factories Operating Their Secondary Treatment Facilities 

S# Name of Factory Status 

1 Interloop (Pvt) Ltd Division No. 1, Jaranwala Road, khurrianwala, 
Faisalabad 

Functional 

2 Interloop (Pvt) Ltd Division No. 2, Jaranwala-khurrianwala Road, 
Faisalabad 

Functional 

3 Masood Textiles Mill, Sheikhupura Road, Faisalabad Functional 
4 M.K Sons (Pvt) Ltd, Jaranwala-khurrianwala Road, Faisalabad Functional 
5 Arshad Corporation Dyeing Unit, Jaranwala-khurrianwala Road, Faisalabad Functional 
6 Saddaqat Textile Sahianwala Road, khurrianwala, Faisalabad Functional 

7 Kamal Hosiery (Pvt) Ltd, khurrianwala-Jhumra Road, Faisalabad Functional 
8 Gohar Textile, Jhumra Road, tehsil Jhumra, Faisalabad Functional 
9 Crescent textiles, Sargodha Road, Faisalabad Functional 
10 Klash Dye House, Chak No.117/JB, Millet Road, Faisalabad Functional 
11 Coca Cola Beverage, Main Samundri Road, Faisalabad Functional 
12 Sitara Textile (Pvt) Ltd, Sargodha Road, Faisalabad Functional 
13 Sitara Chemicals (Pvt) Ltd, Sheikhupura Road, Faisalabad Functional 
14 Rafhan Maize, Faisalabad Functional 
15 Nishat Textiles, Nishatabad, Faisalabad Functional 
16 Chenab Fabrics (Pvt) Ltd, Nishatabad, Faisalabad Non- Functional (Closed) 
17 Ibrahim Fibers, Sheikhupura Road, Faisalabad Functional 
18 Khawaja Cotton Factory, Nishatabad, Faisalabad Functional 
19 Noor Fatima Textile Mills, khurrianwala, Faisalabad Under Construction 
20 Kamran Textile Mills, khurrianwala-Jaranwala Road, Faisalabad Non- Functional 
21 Bismillah Textiles (Pvt) Ltd, Jaranwala Road, khurrianwala, Faisalabad Non- Functional 
22 Rasheed Textile Mills, khurrianwala, Faisalabad Non- Functional 
23 Kamal Textile Mills Functional 

Source: EPA-F and Urban Unit, Faisalabad (2018) 
 

According to WASA-F’s Interim Report (2017)10, the pH values of more than 80 per cent 
factories are higher than the permissible limit of pH 9 as per PEQs. Wastewaters with 
high pH may create negative impacts on sewer system, biological wastewater treatment 
plants and water environment in general. It is observed that effluent of all factories 
exceeded NEQS and WHO limits for BOD and COD. Moreover, suspended solids in 

wastewater of about 90 per cent of the industries exceeded the PEQS level (200 mg/L) 
and about 60 per cent of the factories exceeded PEQS level for phenol concentration10. 

                                                
46 Schroder, P., Navarro-Aviñó, J., Azaizeh, H., Goldhirsh, A. G., DiGregorio, S., Komives, T., & Ranalli, 

A. (2007). Using phytoremediation technologies to upgrade waste water treatment in Europe. 
Environmental Science and Pollution Research-International, 14(7), 490-497. 
 

Figure 26: Number of Industrial Units Discharge to Drains through WASA-F or Direct 
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In Pakistan, most of the industrial units discharging untreated effluent consist of heavy 

metals in variable concentrations. As there is no separation of industrial and residential 
effluents, drainage systems mostly carry combined sewage water47. Concentration of Cd 
(cadmium) in sewage of Faisalabad city was found to be 3 times higher compared to 
permissible limit of 0.01 mg/L as reported in PEQS and WHO guidelines48.  All four 
major sewerage channels in Faisalabad city had Cr (chromium) levels 2 to 10 times higher 

than the permissible values fixed by the PEA-Lahore (Punjab Engineering Academy) and 
EPD-Punjab49. 

Use of residential and industrial wastewater for agricultural purpose is a common 

practice in Pakistan. The application of such effluents in agricultural fields without any 

treatment becomes doubtful and may potentially contribute to deterioration of 

agricultural production and soil quality in the fields. The chemicals in industrial effluents 

damage the sewerage facilities and inhibit biological wastewater treatment processes 

commonly applied in WWTP. These also contribute towards higher TDS concentrations 

in industrial effluent. 

 Pollution Load Estimation and Generation in Faisalabad Region 

The effluent discharged into Chenab River and Ravi River comprises of liquid waste from 

industrial, commercial and residential sector. For estimation of pollution loads, following 

pollution sources in Faisalabad city must be taken into account: 

• Domestic, commercial and institutional wastewater discharged into Paharang or 

Madhuana drain through WASA-Faisalabad sewerage system or drainage 

channels; 

• Industrial effluent discharged into Paharang or Madhuana drain directly or 

through WASA-F sewerage system; 

• Domestic wastewater discharged through on-site sanitation facilities within and 

outside of Faisalabad city, and; 

• Industrial wastewater discharged into Paharang or Madhuana drain from outside 

ofFaisalabad city. 

Government of Pakistan has promulgated “The Pollution Charge for Industry 
(Calculation and Collection) Rules, 2001” under the section 31 of Pakistan Environmental 
Protection Act, 1997. These rules and regulations came into force on 1 July 2000, but none 

of the government departments at both provincial and Federal level have taken any action 
in accordance with the prescribed rules against industries in Faisalabad city. 

 Domestic Wastewater Pollution Load 

5-Days Biological oxygen demand (BOD5) is a parameter generally used as the pollution 
load. The per capita pollution load is set at 40 g/capita/day at present for Faisalabad city. 
Figure 27, summarizes the population and domestic wastewater pollution load in the 

                                                
47 Murtaza, G., Ghafoor, A., Qadir, M., Owens, G., Aziz, M. A., & Zia, M. H. (2010). Disposal and use of 
sewage on agricultural lands in Pakistan: A review. Pedosphere, 20(1), 23-34. 
48 Qadir, M., Ghafoor, A., Murtaza, G., & Murtaza, G. (2000). Cadmium concentration in vegetables grown 
on urban soils irrigated with untreated municipal sewage. Environment, Development and Sustainability, 
2(1), 13-21. 
49 Hussain, S. I., Ghafoor, A., Ahmad, S., Murtaza, G., & Sabir, M. (2006). Irrigation of crops with raw 
sewage: hazard assessment of effluent, soil and vegetables. Pakistan Journal of Agricultural Sciences, 
43(3-4), 97-101 
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Faisalabad city. 

Source: JICA Mission Team – 2015 
 

 Commercial and Institutional Wastewater Pollution Load 

The pollution load generation from commercial and institutional wastewater is estimated 

by BOD5 concentration of about 100 to 200mg/L. The accurate volume of commercial and 

institutional wastewater is difficult to estimate from the available data and information. 
However, the volume of commercial and institutional wastewater is assumed to be about 
10 per cent of the total wastewater generated in the Faisalabad city considering the scale 

of population and urban area. Based on this assumption, the present volume is estimated 
at 25,670 m3/d and 19,430 m3/d for the Western Division and Eastern Division, 
respectively. Table 10 shows the summary of commercial wastewater pollution load 
generation in Faisalabad city. 

Table 10: Commercial Wastewater Pollution Load Generation 

Division 
Volum

e 
(m3/d) 

Pollution Load 
(Tonnes of 
BOD/d) 

Sewerage in Western-Division 
(Paharang Drain Area) 25,670 2.6 - 5.1 

Sewerage in Eastern-Division 
(Madhuana Drain Area) 

19,430 1.9 - 3.9 

Total 45100 4.5 – 9.0 

Source: JICA Mission Team – 2015 
 

 

 

 

 

 

 

 

 

 

 

Figure 27: Domestic Wastewater Pollution Load Generation in Faisalabad City 
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 Industrial Wastewater Pollution Load 

Industrial wastewater pollution load is also estimated by the BOD5 concentrations 
multiplied by wastewater generation volume. In terms of BOD, the typical effluent quality 

of major textile industries in Faisalabad city ranges between 250 mg/L to 400 mg/L. 

Therefore, BOD5 concentration is set at 350 mg/L by considering the industrial 

wastewater survey results of WASA-Faisalabad Interim Report, 201710 and typical  

Source: JICA Mission Team – 2015 

 

effluent quality of textile industries. Present industrial wastewater pollution load 
generation in Faisalabad city is given in Figure 28 

 

According to Pakistan Water Operators Partnership (PWOP) report, about 1,100 Million 
Cubic Meter (MCM)/year of wastewater is generated in Faisalabad and only 20 per cent 

(approx.) of the total generation is treated before its disposal into natural water bodies50. 
Adequate historical data is not maintained for the quantity and quality of industrial 
wastewater by any of the government departments at district and provincial level. 

 Pollution Load Discharge to Natural Water Bodies in Faisalabad Region 

The industrial units produce a large volume of liquid waste that is directly discharged into 

natural drains and adjacent rivers untreated. There are no WWTPs for effluent treatment; 

factories rarely install treatment plants that actually work because of the technical and 

financial limitations, specially operations and maintenance costs. Hence, the huge 

                                                
50 Qureshi, D. A., & Syed, A. H. (2014). Situation Analysis of the Water Resources of Lahore Establishing a 
Case for Water Stewardship. WWF-Pakistan and Cleaner Production Institute (CPI), Lahore, Pakistan 
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amount of pollution load from industrial and residential sector ultimately ends up in Ravi 

and Chenab rivers. 

Table 11 and 1210, present the pollution load discharge in Paharang drain area (Western 
Zone) and Madhuana drain area (Eastern Zone), respectively. 

Table 11:  Pollution Load to the Chenab River and Paharang Drain (Western Zone) 

S# Type of Pollution Source 
Populatio

n 
(capita) 

Flow 
Rate 
(m3/d) 

Effluent BOD 
Load (Tonnes of 
BOD/d) 

Remarks 

1 
Domestic wastewater 

with sewerage service of WASA-
Faisalabad 

1,007,00
0 

130,910 40.3 40 
g/capita/day 

2 
Domestic wastewater with on-site 

sanitation facilities 1,270,34
8 

- 50.8 40 
g/capita/day 

 
3 

Commercial wastewater 
within the sewerage area of 

WASA-Faisalabad 

 
- 

 
25,670 

 
5.1 

 
BOD 

200mg/L 
 

4 
Industrial wastewater collected and 
disposed by the sewerage system of 

WASA- Faisalabad 

 
- 

 
523,220 

 
183.1 

 
BOD 

350mg/L 

5 
Industrial wastewater outside of the 

WASA- Faisalabad service 
area 

- 132,270 41.6 BOD 
350mg/L 

6 
Total discharge with sewerage 

service of WASA-Faisalabad 
(1+3+4) 

 
679,800 228.

5 
- 

7 
Total discharge without 

sewerage service of WASA-Faisalabad 
(2) 

- - 50.8 - 

8 
Pollution load 

reduction by 
Chokera WWTP 

 
46,700 -19.3 - 

9 
Total Discharge into the 

Pahang Drain 
(6+7+8) 

- - 260.1 - 

10 
Overall discharge into the 

Chenab River(9+5) - - 301.7 - 

Source: Water and Sanitation Agency, 2017. Water Supply, Sewerage and Drainage Master Plan of Faisalabad, Interim Report 

 

 

 Table 12: Pollution Load to the Ravi River and Madhuana Drain (Eastern Zone)  

S# Type of Pollution Source 
Population 

(capita) 
Flow Rate 

(m3/d) 

Effluent BOD 
Load (Tonnes 

of BOD/d) 
Remarks 

1 
Domestic wastewater with sewerage 

service of WASA-F 
762,400 99,110 30.5 

40 
g/capita/day 

2 
Domestic wastewater with on-site 

sanitation facilities 
764,500 - 30.6 

40 
g/capita/day 

3 
Commercial wastewater within the 

sewerage area of WASA-F 
- 19,430 3.9 

BOD 
200mg/L 

4 
Industrial wastewater collected and 
disposed by the sewerage system of 

WASA-F 
- 258,940 90.6 

BOD 
350mg/L 

5 
Industrial wastewater outside of the 

WASA-F service area 
- 300,420 105.2 

BOD 
350mg/L 

6 
Total discharge with sewerage 

service of WASA-Faisalabad (1+3+4) 
 377,480 125 - 
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7 
Total discharge without sewerage 
service of WASA-Faisalabad (2) 

- 

 

- 

 

30.6 - 

8 
Total Discharge into the Madhuana 

Drain (6+7) 
- - 155.6 - 

9 
Overall discharge into the Ravi River 

(8+5) 
- - 260.7 - 

 

Collectively, a pollution load of approximately 300 and 260 tons of BOD/day from 
residential, commercial and industrial sector is added to Chenab and Ravi rivers, 

respectively10. Natural water bodies receiving pollution load without treatment are 
critically depleted of DO levels, disturbing the natural balance of aquatic eco-system while 
being contaminated with a variety of toxic wastes containing heavy metals51 (such as 
Arsenic, Cadmium, Chromium etc.). The present situation of industrial wastewater 
management in Faisalabad city is expected to get worse if no efforts are made. Therefore, 

well-coordinated and planned programs are required immediately to raise awareness 
among various sectors of civil society including local organizations, farmers, industries 
and general public for remediation of wastewater by using modern techniques. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
51 Pre-Feasibility Study, (2010) Integrated Industrial Waste Management Services in Faisalabad, Cities 
Development Initiative for Asia, Asian Development Bank 
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Chapter  4.  Present and Future Water-Related Challenges in Faisalabad 
City 

Water is a critical resource not only for living beings but also for sustainable development 

in any economy as it is crucial for socio-economic development, healthy ecosystems and 

for human survival itself52.  Faisalabad is vulnerable to water scarcity on account of rapid 

urbanization, population growth and economic development. Poor and aged water 

infrastructure with limited water storage capacity further aggravates water availability. 

Disposal of untreated industrial and municipal effluents contaminates the natural water 

bodies and groundwater aquifers, resulting in diminishing freshwater supply and 

increased water-related diseases causing negative impacts on human health. Therefore, 

implementation of sustainable policies and approaches is required on urgent basis to deal 

with these water-related challenges. 

Faisalabad Industrial Estate Development & Management Company (FIEDMC) 

established the Value Addition City (VAC) in 2005 spread over an area of 215 acres 

located along Faisalabad-Lahore Highway at 15-minute drive from Faisalabad city. 

FIEDMC is establishing a special economic zone known as M3 Industrial City (M3IC) 

having an area of 4500 acres at the South of Motorway M-3 (Lahore-Abdul Hakeem 

Motorway) near Sahianwala Interchange. Adjacent to this M3IC, Allama Iqbal Industrial 

City with area of approximately 3000 acres has been identified for development under 

China Pakistan Economic Corridor (CPEC). These industrial estates in Faisalabad will 

not only exert more pressure on available fresh water sources but also will become an 

additional pollution source requiring upfront integrated water resource management 

initiatives. 

 Demographic and Socio-Economic Changes 

Like other developing countries, Pakistan has also experienced a considerable burst in 

urban population, resulting in severe stress on infrastructure and land use pattern of big 
cities. Pakistan is among the most urbanized countries of South Asia 

After partition in 1947, Pakistan witnessed a rapid increase in population as a result of 
migration from India. At the time, average population growth rate was almost 9 per cent  
per annum during the first post-partition decade. Like many countries internationally, 
Pakistan also witnessed the industrial revolution period. In the 1980’s, population growth 

rate receded to 3.53 per cent which further declined in the next decades to about 3 per 
cent10. 

The proportion of non-agriculture migrants in Faisalabad city has increased from 53 per 
cent to 91 per cent in post partition53. Migration towards urban areas in search of education 
and jobs is the main contributor to increase in population. Today, about 98.9 per cent of 
the population at city level and about 54 per cent of population at district level lives in urban 
areas. The expansion and growth of Faisalabad city is achieved at the cost of productive and 
fertile agricultural lands. As a result of which, these changes may induce a severe stress on 
country’s capacity to increase the production of food in parallel with the increased 

                                                
52 International Decade for Action “Water for Life” 2005-2015, UNDESA. 
http://www.un.org/waterforlifedecade/Water_and_sustainable_development.shtml 
53 Farah, N., Zafar, M. I., & Nawaz, N. (2012). Socio-Economic and Cultural Factors Affecting Migration 

Behaviour in District Faisalabad, Pakistan. Pakistan Journal of Life & Social Sciences, 10(1), p28-32. 
 

http://www.un.org/waterforlifedecade/Water_and_sustainable_development.shtml
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population growth. 

On the other hand, the economy of the Faisalabad has a diversified base extending from 
textile industry, foundry, manufacturing industry, engineering, edible oil, chemical, and 

pharmaceuticals to thousands of household industries, including about 60,000 power 
loom factories. According to a study published by Price Water House Coopers in 2009, 
the Gross Domestic Product (GDP) of Faisalabad was reported to be $35 billion54. In 
2025, the GDP of the Faisalabad city is projected to increase to $37 billion with the growth 
rate of 5.755 per cent, which is greater than the growth rates predicted for Karachi (5.5 per 

cent) and Lahore (5.6 per cent). Whereas according to FCCI the reported GDP for the year 
2017 was $20.5 billion55. 

Despite the above given facts, income of about 1/3rd of population in Faisalabad city is 
below Rs. 3,000/month (low-income groups), income of the other 1/3rd of the population 
lies between Rs. 3,001-5,000 and is known as non-middle-income group. Remaining 

1/3rd includes about 15 per cent of the total population which lies in the category of 
middle-income group, while nearly 12 per cent population belongs to the upper middle-
income group. Whereas the high-income group is only 8 per cent of the total population. 
The average monthly income of an average household in Faisalabad is approximately Rs. 
5,50056. 

The substantial increase in population  is likely to exert tremendous pressure on energy, 

transport, health, education, water and sanitation sectors. Migration from rural areas in 

search of a better life (primarily economic opportunities and education) is resulting in 

formation and extension of informal settlements. These settlements may suffer from 

social challenges in the near future by overcrowded unhygienic conditions including 

limited access to safe drinking water, adequate sanitation facilities, electricity and other 

social services. 

 Change in Land Use Pattern due to Increased Urbanization 

Faisalabad city, one of the major urban centres in Pakistan, has a prominent stake in the 
country’s economy owing mainly to cotton and textiles products.  

Land use in Faisalabad city comprises of the following areas: 

a) Residential (including services and commercial applications) 

b) Public facilities 

c) Industries 

 

 Land Cover/ Land Use Change Analysis 

Land cover mostly refers to existing physical material and its temporal sprawl on the 

surface of earth. It generally includes asphalt, hard tops, roofs, pavements, trees, bare 

                                                
54 Faisalabad Development Authority, (2015), Faisalabad Peri-Urban Structure Plan (FPUSP), Punjab 

Cities Governance Improvement Project (PCGIP). 
55 The Faisalabad Chamber of Commerce and Industry (2017), The Economy of Faisalabad 

(Origins, Transformation and Prospects) 
56 The Economy of Faisalabad (Origins, Transformation and Prospects), (2017), The Faisalabad Chamber of 

Commerce & Industry Faisalabad (FCCI), (Punjab) Pakistan. 
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ground, grass and water bodies etc. Figure 29 presents scenario maps from year 1973 to 

2013 which illustrates land cover changes in Faisalabad Peri-Urban area. In 1973, majority 

built-up area in the city was concentric and mostly surrounded by agricultural green lands. 

From 1973 onwards, a steady change in the agricultural lands (about 60 per cent of the total 

area) was reported until 2000. However, drastic change in agricultural lands can be seen 

from 2000 to 2013 that is reduced to 38 per cent of the total area55. Trend shows that during 

this duration (2000-2013), the urban sprawling and development of the Faisalabad city 

was very fast, mostly in terms of new housing societies showing a haphazard growth. 

 

In 1973, Faisalabad city’s built-up area was only 8 per cent of the total area, from 2000 
onward it gradually increased from 8 to 25 per cent. However, from 2000 to 2013, the 
built-up area interestingly remained constant at 25 per cent of the total area as reported 

in the Table 13. In addition, all other classification schemes like barren lands and water 
bodies also reduced in size, with the expansion of the urban areas in Faisalabad. 

 

Table 13: Land Use/Land Cover Classification of Faisalabad from 1973 to 2013 

Classification 
schemes 

Area 
(Km2) 

%age 
Area 

(Km2) 
%age 

Area 
(Km2) 

%age 
Area 

(Km2) 
%age 

Area 
(Km2) 

%age 

  1973   1982   1992   2000   2013   

Agricultural 
Lands 

670 66 687 67 556 55 581 57 391 38 

Barren Land 196 19 32 3 39 4 15 1 23 2 

Mixed Use Land 44 4 95 9 193 19 150 15 299 29 

Water Bodies 24 2 71 7 48 5 20 2 48 5 

Built-up Area 78 8 135 13 176 17 251 25 259 25 

           

Figure 29: Land Cover Change Analysis of the Faisalabad Peri-Urban Area. 
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Unclassified 
Land 

8 1 0 0 5 0 3 0 0 0 

Total 1020 100% 1020 100% 1017 100% 1020 100% 1020 100% 

 
Source: FDA-2014 

 

The main land use pattern of Faisalabad city is presented in Figure 30. From 1971 to 
2011, a noticeable temporal urban sprawl in Faisalabad city has been depicted in the 
change detection map as shown in Figure 31, which increased up to 60 per cent of the 

total area of the city57. It can be seen that area of natural vegetation, agricultural lands, 
farmland, water bodies and barren land steadily decreased in the time period in 
accordance with the increase in urbanization. Conversion of agricultural green land into 
built-up areas is the most obvious transformation in the city58. Even though Faisalabad 
is a planned city, the level of industrialization and urbanization was unprecedented as 

there were no specified delineated areas for industry, residence, agriculture etc. In 
addition, due to unprecedented growth of the city and few open spaces, the quality of 
physical environment is not encouraging to health, especially with regards to 
contamination of groundwater and air quality. The insufficient sewerage disposal 
facilities are contaminating water for agriculture and household use. 

 
Figure 30: Land use pattern of the built up area in Faisalabad City 

Source: Faisalabad Development Authority, (2015), Faisalabad Peri-Urban Structure Plan (FPUSP), Punjab Cities Governance 
Improvement Project (PCGIP) 

                                                
57 Ali, G., & Abbas, S. (2013). Exploring CO 2 Sources and Sinks Nexus through Integrated Approach: 

Insight from Pakistan. Journal of Environmental Informatics, 22(2). 
58 Bhalli, M. N., Ghaffar, A., Shirazi, S. A., Parveen, N., & Anwar, M. M. (2012). Change Detection Analysis 

of Land Use by Using Geospatial Techniques: A Case Study of Faisalabad Pakistan. Science International 
(Lahore), 24(4), 539-546. 
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 Impact of Regional Climatic Changes on Water Resources 

Climate change has emerged as a serious global concern and threat to sustainable 

development. The potential of climate change to induce severe impacts on water 

availability in Pakistan is an undisputed fact. Increase in temperatures; water salinity in 

coastal areas; threat of glacial lake outburst floods; intensive rainfalls along with change 

in their patterns especially in winter and monsoon seasons are some major challenges 

associated with climate which are likely to affect Pakistan’s waters resources59. Pakistan 

mostly relies on its water resources from the Indus Basin for sustainable agriculture (the 

sector holds a major stake in the country’s economy). Therefore, these risks further 

augment the situation of water scarcity, potentially exacerbating the issues of livelihood 

and food security for majority of the poor population in the country. Excessive melting of 

glaciers is expected because of the rising temperatures, resulting in 50 per cent increase 

in volume in the Indus River51. Groundwater recharge is highly dependent on river flows; 

therefore, the change in water flow pattern of rivers will severely affect the recharging 

mechanism This situation will negatively impact the population of Faisalabad city that 

depends extensively on groundwater sources to fulfil their industrial and residential 

water demands. 

 Management of Upstream Water Infrastructures 

Pakistan can hardly store water for 30 days in the Indus Basin system with 15 per cent of 
the total annual flow of the river60.  If no new reservoirs are built, gap between water 
availability and demand in Pakistan will increase by 12 per cent in the near future61. Most 

of the water infrastructure has deteriorated over time, especially from storage point of 
view due to the “Build, Neglect and Rebuild” attitude of public works61. During summer 
season (Jul-Sep), the flow of Indus River Basin is about 85 per cent of the total river 
flow51, showing that water availability is highly seasonal in the country. Therefore, to fulfil 
the shortage of winter season, water storage is required for inter-seasonal transfer. About 

22 Billion Cubic Meter (BCM)  of water is required to meet the increased future demands 
of water51. By 2025, the storage capacity of reservoirs in Pakistan is likely to decrease by 

                                                
59 UNDP & Ministry of Climate Change (2015), The Vulnerability of Pakistan’s Water Sector to the Impacts 
of Climate Change: Identification of Gaps and Recommendations for Action. 

60 Economy, W. (2005), Country Water Resources Assistance Strategy, Agriculture and Rural 
Development Unit, South Asia Region, World Bank. 
61 Qureshi, A. S. (2011). Water management in the Indus basin in Pakistan: challenges and opportunities. 
Mountain Research and Development, 31(3), 252-260. 

Figure 31: Land use/ cover basic map of Faisalabad City 1975-2011 (Ali et al, 2013) 
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57 per cent51 of the total capacity as a result of high siltation in existing dams. 

Most of the water infrastructure is old and working beyond the design life. In addition, 
there is no modern Asset Management Plan both at provincial or federal level; hence 

there is negligible management and maintenance of water infrastructures. Currently, 
deterioration of the infrastructure of barrages in Punjab has reached a point where 
delayed repair and maintenance is being taken-up as remodelling of the structures. 
Additionally, the amount of water received by catchment areas at the tail of canals in 
Punjab is quite low compared to the intended amount due to poor condition of 

distributaries and watercourses (unlined water courses) resulting in seepage losses. Due 
to lack of rehabilitation and deferred maintenance, the canal’s delivery capacity is 
reduced by 30 per cent compared to the design capacity60. 

Economically feasible approach for development of new and maintenance of existing 

water infrastructures is currently a big challenge. Approximately 3,000 ha of agricultural 
land in Pakistan is irrigated through 68 small dams. Further investment in small dams is 
not an objective approach given the smaller size and capacity of electricity generation61. 

 Water Related Risk Factors Applied to Various Sectors 

As mentioned earlier, water related issues such as its availability, poor quality and climate 

change are key challenges for Pakistan. Therefore, this situation has far reaching effects 

on industrial, agricultural and municipal sectors as no alternate source is available to 

fulfil their water demands. 

Increased water demand resulting in intensive groundwater pumping in Faisalabad city 

has already aggravated inter-sectoral competitiveness especially in agriculture and 

municipal sector. Diminishing surface water resources will increase the dependency of 

agricultural sector on groundwater, resulting in a severe risk to agricultural sustainability 

in Pakistan. Similarly, water demand by municipal services i.e. water supply and 

sanitation will also increase exponentially in the near future as a result of considerable 

population growth. 

Textile and dyeing, ice factories, beverages, food and pharmaceuticals are the major 

industrial units in Faisalabad with high water demand. Textile processes are generally 

water intensive and mostly rely on  freshwater resource for dyeing and bleaching 

purposes. Beverage companies and ice factories use high quality water sources for their 

products, consequently pushing them in competition with the general public and their 

drinking water demands. This industrial sector mostly uses groundwater for their 

processes, but the deteriorated quality and lowering of groundwater table is a serious 

issue and industry can be at a greater risk in the future. Water-related risks applied to 

industrial sector are divided into three categories i.e. physical, reputational and 

regulatory risks51 as discussed below: 

• Physical Risks 

Industrial and manufacturing processes can be destabilized by declined and 

interrupted water supply to the areas where water is highly needed, like production, 

material processing, cooling and cleaning. . Therefore, a decreased water supply and 

its poor quality can severely damage the production potential of the industrial sector. 

Deteriorated water quality and water scarcity in industries affect their production 

potential and s polluted water supply requires extra investment for water pre-treatment 
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processes along with additional operational and maintenance cost. When the treatment 

options and alternate sources of water are not economically suitable, industrial units will 

have to either reduce or shut down their operations from that area and may need to shift 

to places where suitable quality and quantity of water is readily available. 

• Reputational Risks 

Reputational risks are generally associated with socio-cultural factors (i.e. related 
to the lifestyles and values that characterize a society or group). Declined 
availability and poor water quality adds to the struggle for fresh and safe water. 
This leads to stress between general public and industrial sector, mostly in the 
areas where civil society and industrial units are constantly struggling for safe and 
reliable sources of drinking water. These risks will mostly increase in the areas 
where public is more aware of their rights of access to safe drinking water. Local 
people may soon raise their concerns to limit excessive withdrawal of 
groundwater by industrial sector due to the decline in groundwater level in 
Faisalabad city. Brand imaging of various industries can be damaged by these 
conflicts at local level or, in very rare cases; it may lead to cancelation of industrial 
license for their operations due to increasing pressure from the local communities 
struggling for safe drinking water.  

• Regulatory Risks 

Water scarcity combined with rising concerns from public regarding excessive 

extraction of groundwater should compel policymakers, government and local 

authorities to adopt regulatory measures, either new or modified that are 

comprehensive as well as inclusive. This requires serious consideration of water 

regulations, reallocations and development of the water markets at provincial and 

federal levels that can take notice of water usage, cancel permits to restrict the water 

withdrawal and lead to stringent standards for drinking water quality and industrial 

effluents. 

Developing countries like Pakistan, especially with the emerging water markets have 

developed and are trying to enforce the quality standards for water supply and 

wastewater disposal that can lead to civil penalties and criminal fines in near future. 

In short, industrial sector may face the following water-related risks in the near future: 

● Declined accessibility to groundwater sources; 

● Industries may look for the other options in future to meet their water 

demands, as increasing pressure from local community will limit the excessive 

groundwater extraction; 

● Strict rules and regulations especially for the untreated wastewater discharge 

will cost heavily in term of investments for sewage treatment plants. 

It is likely that the industrial sector may face more issues related to availability of water 

resources. Balancing the competitive demand of water and energy by industries and 

investors, will be a crucial driver for economic success. Therefore, it is very important 

for industries to take actions and think collectively to cope with the water-related risks 

in future. 

 Water-Related Environmental Challenges 

Faisalabad city is in a state of continuous threat regarding environmental and health risks 
associated with water. Extensive application of contaminated water for irrigation purpose 
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not only deteriorates the quality of soil and crop but also poses a severe threat to human 

health. Adding to that, individuals having direct contact with wastewater are most likely 
to be exposed to water-related diseases such as dysentery, typhoid, hepatitis and cholera 
etc. that are said to be responsible for 1/3rd of total deaths in Pakistan62. 

Most of the industrial and domestic effluents are discharged untreated into natural water 

bodies such as Ravi and Chenab rivers. This is primarily due to lack of treatment facilities 

and inappropriate drainage system. The surface water contamination through seepage 

further pollutes ground water resources which is the main source of water supply for 

Faisalabad city. 

According to the recent water quality analysis by PCRWR27, majority of water samples in 
Faisalabad were biologically contaminated and fecal coliforms exceeded the WHO 
guidelines. Similarly, high concentrations of heavy metals like arsenic, cadmium, zinc, 
and iron among others were also found in the sewage of Faisalabad city63. Disposal of 
untreated effluents into natural water bodies also decrease the DO level in Ravi River31, 
creating survival risks for the aquatic ecosystem. Therefore, contamination of surface 

water has become a great risk to its various applications including drinking, irrigation, 
and environment for aquatic life. 

Irrigating the agricultural fields with polluted water has also threatened human health as 

huge amount of heavy metals (such as arsenic, cadmium, zinc, and iron etc) were 

absorbed by green-leafed crops from contaminated water64. Punjab Irrigation 

Department and Environmental Protection Department have also shown concerns 

regarding the pollution levels in natural water bodies. 

 Institutional and Organizational Challenges 

WASA-Faisalabad is primarily responsible for provision of water supply to urban 

Faisalabad city and PHED (Public Health Engineering Department) to rural and peri-

urban areas of Faisalabad city. The role of Faisalabad Development Authority (FDA) is to 

issue permits for installation of tube wells. Section 28 of the Punjab Development of Cities 

Act, 1976 states that, FDA has the right to use groundwater sources from any area of 

Faisalabad. In addition, no person shall install tube well in areas that were notified by the 

authorities. However, excessive groundwater pumping is taking place in the city despite 

strict laws. FDA has not declared any area as restricted from groundwater extraction. By 

keeping the growing risks related to the groundwater sources in mind and its future 

concerns on water supply, FDA and WASA-Faisalabad need to jointly monitor the 

extensive extraction of groundwater and identify critical areas for restriction. 

Despite the laws and regulations in Pakistan related to water quality, no ground and 

surface water assessment is carried out regularly. The Punjab Environmental Protection 

Act (PEPA) 2012 emphasizes on rehabilitation, conservation, protection and 

improvement of the environment, along with pollution control and promotion of 

sustainable development. Despite the presence of National Water Policy (2018), Punjab 

Environmental Quality Standards (PEQS) and National Environment Policy, 

                                                
62 World Bank. 2006. Pakistan Strategic Country Environmental Assessment, Water Supply and Sanitation: 
Protecting Sources and Safeguarding Supplies. 
63 Jamal, Q., Durani, P., Khan, K., Munir, S., Hussain, S., Munir, K., & Anees, M. (2013). Heavy metals 
accumulation and their toxic effects. Journal of Bio-Molecular Sciences (JBMS), 1(1), 27-36 
64 Yasar, A., Fawad, A., Fateha, A., Amna, I., & Zainab, R. 2010. Ravi River potentials, pollution and 
solutions: an overview. World Environment, 39, 39-40 
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implementation of rules and regulations is weak in Pakistan51. As of now, EPA-Faisalabad 

has failed to enforce the rules and regulations on industrial sector, resulting in direct 

disposal of industrial effluents into natural water bodies like drains, canals and rivers 

without any treatment. This negligence by the institutions, constantly threatens the water 

consumer in terms of contamination of existing water resources. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

64 Yasar, A., Fawad, A., Fateha, A., Amna, I., & Zainab, R. 2010. Ravi River potentials, pollution and 
solutions: an overview. World Environment, 39, 39-40. 
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Chapter  5.  Management and Mitigation Measures for Future Planning 

 Provision of Sustainable Water Supply 

Water supply in Faisalabad city is mainly administered by WASA-Faisalabad under 

Faisalabad Development Authority. However, a long-term plan of action is still missing 

to guarantee future sustainability of water supply in Faisalabad city. Following are some 

suggestions that World Wilde Fund for Nature-Pakistan (WWF-Pakistan) offers in this 

regard: 

● Agricultural and industrial sectors (especially textiles) are highly dependent on 

groundwater sources, therefore plans and policies addressing development of these 

sectors should incorporate impacts of climate change and land use pattern on 

groundwater sources. 

● WASA-F has been struggling with declining groundwater levels in the well-fields 

surrounding Faisalabad city. Long-term stability of drinking water supplies can be 

ensured by recharging groundwater sources with surface water and rain water. 

WASA-Faisalabad should switch water sources from groundwater to surface water 

such as irrigation canals (JBC, RBC and GBC). 

● Rights to using surface water should be allocated to industrial sector to minimize 

excessive groundwater extraction. 

● Government departments should devise strategy keeping in view possible future 

climatic changes. Current practices applied for water resource management will not 

be sufficient to survive the impacts of climate change on flood risks, reliability of 

water supply, health issues, and agricultural productivity. 

● WASA-Faisalabad has large segment of water loss in terms of unbilled water called 

Non- Revenue Water (NRW). It is the water produced or supplied from source but is 

lost before reaching the consumers that needs to be properly estimated and reduced. 

One of the most crucial methods to successfully reduce NRW and increase water 

conservation is to replace existing flat rate system with volumetric water tariff system 

(water metering) by calculating the actual water consumption by users. 

● Strategy must be formulated for regular inspection of existing water supply 

infrastructure to reduce the water-losses. 

● Irrigation Department should promote high-efficiency irrigation technologies (like 

drip and sprinkle irrigation system) in agricultural fields surrounding Faisalabad city 

for reduction in water conveyance losses. 

● It is necessary to carry out hydraulic analysis of water distribution system to exercise 

proper water resource management and monitor water volume along with pressures 

throughout water distribution network. 

● Reuse of treated wastewater (especially industrial and commercial sector) should be 

considered as an alternative water source for Faisalabad city. 

● Strong coordination is required between government departments at provincial and 

district levels for efficient and effective implementation of strategies to protect water 

resources. The municipal, commercial and institutional sectors of Faisalabad city 

should adopt water efficient appliances and fixtures as well as promote social 

awareness for water conservation to allocate more water to industrial sector keeping 

in view limited groundwater sources. 
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●Rules and regulations to control, monitor and restrict groundwater usage and 

extraction should be formulated and implemented by WASA-Faisalabad and FDA. 

● Water billing on consuming groundwater source should be inclusive of groundwater 

development and management surcharge. Collected amount can be utilized to 

conduct and sustain development projects related to water in Faisalabad city for 

improving management of water resources. 

 Protection of Surface and Groundwater Quality 

The purpose of water quality control is to ensure the safety of fresh and treated water. 

Water quality control includes wide range of components, such as water quality 

monitoring starting from water source to reaching the consumer (point of use); early 

detection of abnormalities in water source quality; efficiency of treatment processes; and 

recording water quality fluctuations in supply systems. Also, implementation of strategies 

for prevention of water pollution can be vital in addressing water quality issues. Pollution 

control through decentralized systems can be considered as the most effective and viable 

approach for water quality protection. It is also a cost-effective strategy for waste 

handling, storage, remediation and treatment of wastewater generated. Prevention of 

water pollution includes: reducing hazardous substances usage; minimizing leakages and 

fugitive discharges from the drainage system; reducing consumption of water; and use of 

advance cleaner production techniques (CPT) to reduce wastewater generation65. CPT 

can be of the following types: 

• Substitution or change in the raw feed particularly if it is hazardous or toxic 

• Changing the design or formula of the product 

• Modifying the equipment, product or machinery 

• Minimizing the losses in the form of leakages or spillages 

• Optimizing the operation and improving the housekeeping 

• Better Environmental Management Systems  

• Regenerate, reuse and recycle on the site 

Following are the suggestions that may help to resolve the surface water quality issues of 

Faisalabad city: 

● WASA-Faisalabad to prepare a water quality examination plan for Faisalabad city. 

This water quality examination plan will specify necessary items such as parameters 

to be examined, sampling points and frequency of examination. Water quality results 

should be shared with users on regular basis. 

● Wastewater treatment should be made obligatory for industrial sector prior to final 

disposal in drains. In case of non-compliance, warnings and timelines for partial and 

complete compliance must be introduced before imposing the penalties on 

industries on the basis of pollution load rules (pollution charge payable on biannual 

basis, calculated according to the established discharge rate per unit of 

                                                
65 Ayesha, A. (2012). Pollution of water bodies: challenges and strategies. Environmentalist at PIAIP- 
NESPAK, Lahore, 337-352. 
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production)66. 

● Municipal and industrial sectors should be bound by law to install wastewater 

treatment plants (primary or secondary) as per raw water quality characteristics and 

desired effluent standards. Emphasis should be on Polluter Pays Principal. For this 

purpose, devise a phase out plan for large industries followed by SMEs. For a cluster 

of industries i.e., industrial estate combined effluent treatment plant (CETP) is 

recommended where primary treatment is responsibility of the individual industry 

(excluding industries requiring specific treatment). 

● Quality of existing wastewater laboratories, related staff and equipment and 
technology of WASA- Faisalabad should be improved. Crucial point sources on 
drainage systems should be investigated regularly in order to identify and control 
contamination with corrective action plans. 

● Cross-contaminations should be controlled through proper layout preparation and 

designing of water supply network. Water supply pipelines should not intersect 

sewerage lines and may be placed at safe distance. 

● WASA-Faisalabad should repair existing leaking pipes and where necessary 

replace with High Density Polyethylene (HDPE) pipes in its water supply 

infrastructure. 

● Segregation of municipal and industrial waste streams should be introduced, 

monitored and treated accordingly. Wastewater recycling should be adopted to 

minimize the usage of ground water for non-potable purposes. 

● Impacts of contaminated water on consumer-health should be assessed and 

epidemiological studies should be conducted in areas of polluted water bodies. 

● New water supply schemes should be approved after carrying out a thorough 

investigation of water quantity and quality including possible source contamination 

and its sustainability. 

● Workshops and seminars by higher education institutions, organizations and experts 

should be regularly organized to spread the findings of water assessment surveys and 

reports. 

● For water logged areas, mitigation measures should be devised by identifying total 

water- logged area followed by preparation of schemes to drain water so that the land 

can be retrieved. 

● The village level drinking water should be provided by the nearest industries as a 

part of their CSR program.  

 

 

 

 

 

 

 

 

 

                                                
66 The Pollution Charge for Industry (Calculation and Collection) Rules, 2001 
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5.1 Consolidated Recommendations and Responsibilities 
In order to ensure the sustainability of water supply of Faisalabad, WWF-Pakistan 
recommends the following actions: 
 

INSTITUTIONAL 

S# Recommendations Priority Responsibility 

1 Immediate approval and implementation of Ground Water Act by Punjab 

cabinet to regulate groundwater usage and extraction. 

Short- 
Term 

✓ WASA-Faisalabad 

✓ FDA 

✓ LG&PHED 

2 Establish an adequately resourced ‘Water Quality Monitoring Plan for City’, 
to effectively regulate and monitor the quality of water supplied. 

Short- 
Term 

✓ WASA- 
Faisalabad 

✓ EPA-Faisalabad 

✓ LG&PHED 

3 Formulate ‘Sustainable Pollution Control Strategy’ to reduce the wastewater 
generation of the industrial sector. 

Long- 
Term 

✓ WASA-Faisalabad 

✓ Irrigation 
Departmen
t 

✓ EPA 

✓ FCCI 

5 Municipal and industrial sector must be legally bound to install wastewater 
treatment plants (combined effluent treatment plants) on immediate basis. 

Medium
- Term 

✓ FCCI 

✓ WASA-Faisalabad 

✓ LG&PHED 

6 Urbanization in terms of paved vs unpaved area should be regulated to direct 

surface runoff and enhance groundwater recharge. 

Short- 
Term 

✓ WASA-Faisalabad 

✓ FDA 

7 Institutionalize practice of WASH sector technical review on regular basis 

(annually or more frequently) via formulation of “Strategic WASH Working 

Group (SWWG)”. The forum of Citywide Partnership (CWP) developed by 

WWF-Pakistan could be a focal point for developing SWWG. This should also 

be a meaningful feed to the planning and development sector. 

Medium
- Term 

✓ WASA-Faisalabad 

LG&PHED 

✓ Irrigation Dept. 

8 Develop a water supply scheme glossary of key terms and indicators (aligned 
to SDGs), for consistent application. 

Short- 
Term 

✓ WASA-Faisalabad, 
LG&PHED, FDA 

9 Departments should advocate and cooperate with each other in adoption of 
common definitions, indicators, sector plans, and work with relevant 
stakeholders involved in undertaking periodic surveys (for adoption of the 
glossary and indicators). 

Medium
- Term 

✓ Irrigation Dept. 

✓ LG&PHED 

✓ FDA 

✓ WASA-Faisalabad 

10 Strong coordination is required between the government departments and 
civil society to improve volumetric water tariff system. Existing private tube 
wells and their capacities should be monitored through licensing and new 
groundwater connection should be regulated by WASA-F in order to gauge 
groundwater recharge vs groundwater abstraction. 

Medium
- Term 

✓ Irrigation Dept. 

✓ LG&PHED 

✓ FDA 

✓ WASA-Faisalabad 

11 Policy for enforcement metering system must be formulated and immediately 
applied on water usage to reduce non-revenue water. A threshold volume 
(baseline) will be determined up to which a minimal flat rate will be exercised, 
volume exceeding threshold will be charged according to the volume 
consumed. 

Medium
- Term 

✓ WASA-Faisalabad 

✓ FDA 

✓ City District Govt. 
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SOCIAL 

S# Recommendations Priority Responsibility 

1 Institutions at all levels (school, college and university) should encourage 
water conservation and reduction in water pollution via lectures, seminars, 
workshops and extra-curricular activities. 

Medium
- Term 

✓ Higher
Education 
Institutions (HEIs) 

2 Awareness campaigns must be launched to increase the importance of water 
resources, its quality and adequate sanitation by involving NGOs, CBOs and 
media houses (electronic, print and social media) that can play energetic role 
in this aspect. 

Short- 
Term 

✓ NGOs 

✓ Mass-Media 

✓ WASA-Faisalabad 

✓ FDA 

✓ EPA-Faisalabad 

✓ FCCI 

3 Workshops and seminars by water stakeholders of Faisalabad city, must be 
regularly organized to spread the findings of the water quality monitoring 
surveys in civil society. 

Medium
- Term 

✓ EPA-Faisalabad 

✓ Urban Unit 

✓ WASA-Faisalabad 

✓ FCCI 

4 Educational programmes on water sustainability should be organized at 
postgraduate level in universities and institutions of Faisalabad city as well as 
social awareness programmes should be propagated via print, electronic and 
social media to equip people to be more responsible about efficient use and 
conservation of water. 

Long- 
Term 

✓ HEI 

 

FINANCIAL 

S# Recommendations Priority Responsibility 

1 WASA-Faisalabad should allocate separate budget line for major repair and 
upgradation or extension of existing water supply schemes and further 
promotion of WASA-Faisalabad based bottled water schemes in un-served 
water supply areas to fulfil water needs of Faisalabad city 

 

Medium
- Term 

✓ WASA-Faisalabad 

✓ FDA 

2 Set adequate budget according to the available funding for Behaviour Change 
Communication (BCC) activities e.g. information, education and 
communication; and awareness-raising of the civil society. 

Long- 
Term 

✓ WASA-Faisalabad 

✓ LG 

✓ FDA 

3 WASA-Faisalabad must coordinate with Health Department to track water 
borne diseases in the city, so that budget allocation for water-related health 
issues can be utilized properly. 

Short- 
Term 

✓ Health Dept-Fsd 

✓ WASA-Faisalabad 

✓ FDA 

4 Groundwater source must be charged with certain amount of groundwater 
development and management surcharge. Collected amount can be utilized 
in developmental projects related to water in Faisalabad City for improved 
management of water resources. 

Short- 
Term 

✓ WASA-Faisalabad 

✓ FDA 

✓ LG&PHED 
 

TECHNICAL 

S# Recommendations Priority Responsibility 

1 Cross-contamination can be controlled through proper layout and design of 
water supply pipelines. Water supply pipelines must not be allowed to pass 
below the sewage lines and should be placed at proper distance. 

Long- 
Term 

✓ EPA-Faisalabad 

✓ WASA-Faisalabad 

✓ FDA 

2 Review and revise existing Punjab Environmental Quality Standards (PEQs 
2016) particularly for domestic as well as industrial effluents. For textile 
industry, compliance with European Union Zero Discharge of Hazardous 
Chemicals (Foundational Wastewater Guidelines 2016 standards) by 2020 
should be undertaken and appropriate treatment systems should be installed 
accordingly. 

Medium
- Term 

✓ EPA-Faisalabad 

✓ FCCI 

✓ WASA-Faisalabad 

✓ FDA 
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3 Tax exemptions on water supply equipment and imported raw material may 
be offered to keep technology and parts affordable for WASA-F and private 
service providers and contractors. 

Medium
- Term 

✓ WASA-Faisalabad 

✓ FDA 

4 Technician skills development to undertake repair and maintenance of water 
supply schemes may be prioritized by technical training institutes e.g. 
National Vocational & Technical Training Commission (NAVTTC), Pakistan 
and other public and private technical training institutes. 

Medium
- Term 

✓ FDA 

✓ WASA-F 

5 Government departments may extend financial support to promote research 
and innovation for the development of low cost, improved, resilient, and 
environment friendly water and sanitation projects by engaging with: 1) 
Public sector research institutes (e.g. PCRWR, PCSIR, Urban Unit, etc.) 2) 
Universities (UAF, GCUF) 3) Private sector research institutes 4) 
Manufacturers 5) others. 

Medium
- Term 

✓ WASA-Faisalabad 

✓ Saaf Pani 

Company 

✓ Urban Unit 

✓ Punjab HEC 

6 Research and development (R&D) support should be reflected in WASA-F 
and FDA recurring budget (minimum 1 per cent) and criteria for award of 
water and sanitation research projects should be developed 

Medium
- Term 

✓ WASA-Faisalabad 

✓ Punjab HEC 

7 Reuse and recycling of rainwater and wastewater should be encouraged at 
industrial and domestic levels. At industrial level, depending on water 
quality, wastewater can be used directly or can be recycled. At domestic 
level, wastewater and rain water can be recycled and used for different 
purposes like car washing, watering of plants, flushing of toilets etc. 

 

Medium 

Term 
✓ WASA-Faisalabad 

✓ Urban Unit 

✓ EPA-Faisalabad 

8 Existing networks should be properly monitored and repaired to avoid 
unnecessary leakages to ground and surrounding environment (WASA-F is 
replacing globally banned AC pipes with HDPE pipes). 

Long- 
Term 

✓ WASA-Faisalabad 

9 Engineered groundwater injection wells should be installed for recharging 
ground water. 

 ✓ WASA-Faisalabad 

✓ FDA 

✓ LG&PHED 

10 Water supply system extension should be planned to keep in view the 
minimization of NRW 

Long- 
Term 

✓ WASA-Faisalabad 

11 Detailed groundwater recharge vs discharge assessment should be 
conducted. 

Short- 
Term 

✓ WASA-Faisalabad 

✓ FDA 

12 Paharang drain should be protected from pollution as a first priority as it is 
discharging into Chenab River. Madhuana drain will be the second priority 
as Ravi River is already being polluted upstream. 

Medium
- Term 

✓ EPA-Faisalabad 

✓ WASA-Faisalabad 

✓ FCCI 

13 FCCI should provide platform for collaboration of industries and academia 
for research and development (R&D). This forum is envisioned to establish 
partnerships between universities and implementing agencies so that 
challenges regarding water are resolved locally, where funding will come 
from industry and solutions will be devised by academia. Such partnerships 
are currently being encouraged and funded by HEC via Technology 
Development Fund (TDF) programme. 

Short 
Term 

✓ FCCI 

✓ WASA-Faisalabad 

✓ FDA 

✓ HEC 

✓ HEI 

14 Appropriate solid waste and leachate management systems should be 
developed in order to restrict movement of pollutants into surface and 
groundwater bodies. 

Mid-
Term 

✓ Faisalabad Waste 
Management 
Company (FWMC) 
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ENVIRONMENTAL 

S#                Recommendations Priority Responsibility 

1 Quality of existing water resources can be regularly monitored. In this regard, 
capability of institutions like laboratories, related staff and technology should 
be improved for this purpose. 

Short- 
Term 

✓ EPA-Faisalabad 

✓ WASA-Faisalabad 

2 EPA-Faisalabad must facilitate the SMEs in complying with the PEQS while 
preventing industrial units from discharging their wastewater directly into 
the natural water bodies. 

Short- 
Term 

✓ EPA-Faisalabad 

✓ WASA-Faisalabad 

3 Without carrying out any thorough investigations of water quantity and 
quality, no new water supply scheme should be approved. 

Medium
- Term 

✓ WASA-Faisalabad 

✓ EPA-Faisalabad 

✓ Irrigation Dept. 

4 Monitoring of critical effluent discharge points on the drainage system of the 
city should be introduced as a guiding tool to find out the major sources of 
contamination in the surface drains. 

Short- 
Term 

✓ WASA-Faisalabad 

✓ EPA-Faisalabad 

✓ FCCI 

✓ Irrigation dept. 

5 Environmental rules and regulations related to water quality (PEQS-2016) 
must be enforced by WASA-Faisalabad and EPA-Faisalabad to prevent the 
direct disposal of untreated wastewater from industrial and municipal sector 
by implementing two steps: i) monitoring and assessment, ii) timeline for 
compliance and enforcement of strict penalties. 

Short- 
Term 

✓ EPA-Faisalabad 

✓ WASA-Faisalabad 

✓ FDA 

6 Ground and surface water quality control should be regulated by FDA and 
WASA-F by developing necessary rules and regulations. 

Medium
- Term 

✓ EPA-Faisalabad 

✓ WASA-Faisalabad 

✓ FDA 

7 Chlorine dosage monitoring at ‘source’ and at ‘point of use’ should be 
regularly monitored and regulated through disinfectant (chlorine) booster 
pumps to ensure bacteriologically safe supply of drinking water. 

Short- 
Term 

✓ EPA-Faisalabad 

✓ WASA-Faisalabad 

 


