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 Availability of water per capita
per annum presently [1]. Whereas, the Ministry of Environment reported that the country will slip below the 
limit of 1,000 cm3 of water per capita per year from 2010 onwards
cm3 of water per capita per year. There is also a threat t
contaminated regularly due to mixing of wastewater of various origins. The annual generation of wastewater in 
Pakistan is about 6.414 billion cubic meter
is from industries [2].  
 The disposal of domestic and industrial wastewaters is a serious problem as it is affecting the freshwater 
resources, human health and agricultural productivity. The increase in industrialization and urbanization has 
increased the demands of pure water but
environment. These toxic contaminants leak out in the soil and cause the contamination of groundwater 
city of Faisalabad is generating 4.09
and industrialization have adversely affected the environment and biodiversity of surrounding ecosystem. The 
wastewater of Faisalabad is being disposed 
drainage system that comprises Madhuana and Paharang drains and city municipal channels. Industrial and 
sewerage wastewater is contaminating the surface and ground water of Faisalabad city day by day. Seepage 
from these drains is the major source of groundwater con
 The net seepage of wastewater at Madhuana and Paharang drain was 0.047 m
0.14 m3/s (140 lps)/100 m length, respectively
river Ravi and the Chenab after receiving the effluents from the drains were found beyond their permissible 
limits [6]. The high BOD and COD values indicate the presence of organic and inorganic substances in the 
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A B S T R A C T  
Background: Urban sector is witnessing significant increase in municipal wastewater 
due to rapid growth in population and industrialization. Much of the city’s wastewater 
is being disposed into the Ravi and the Chenab rivers without proper treatment. 
Objective: The present study evaluated the impacts of municipal wastewater on both 
surface and groundwater resources. Results: The physicochemical parameters for 75 to 
80% of the industrial wastewater were found beyond the permissible limits. Most of the 
city’s water supply and the bottled water samples were found to be within the drinking 
water quality standards. Most of the groundwater samples (used for drinking and 
domestic purposes) were either unfit for drinking purpose or approached the limits. 
Conclusion: The groundwater samples near the drains were the most polluted and were 
unacceptable for drinking and the same may be used for irrigation only after treatment. 
However, the analyzed heavy metals (Cu, Fe, Mn, Zn, Cd, Cr, Pb and Ni) were within 
the permissible limits for industrial wastewater, drinking water and wastewater used for 
irrigation. 
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INTRODUCTION 

of water per capita in Pakistan has decreased from 5,600 cm3 per annum in 19
. Whereas, the Ministry of Environment reported that the country will slip below the 

of water per capita per year from 2010 onwards and till 2020, it is expected to reach at 885 
. There is also a threat to the existing fresh water resources which are 

contaminated regularly due to mixing of wastewater of various origins. The annual generation of wastewater in 
cubic meter (BCM) out of which 4.953 BCM is from municipal and 

The disposal of domestic and industrial wastewaters is a serious problem as it is affecting the freshwater 
resources, human health and agricultural productivity. The increase in industrialization and urbanization has 
increased the demands of pure water but these activities also release many toxic contaminants in the 
environment. These toxic contaminants leak out in the soil and cause the contamination of groundwater 

4.09 m3/s industrial and domestic effluents [4]. Rapid growth and development 
and industrialization have adversely affected the environment and biodiversity of surrounding ecosystem. The 

of Faisalabad is being disposed without any treatment into rivers, the Ravi and the Chenab through 
system that comprises Madhuana and Paharang drains and city municipal channels. Industrial and 

sewerage wastewater is contaminating the surface and ground water of Faisalabad city day by day. Seepage 
from these drains is the major source of groundwater contamination and is causing problems to its uses 

The net seepage of wastewater at Madhuana and Paharang drain was 0.047 m3/s (47 lps)/100 m length and 
/s (140 lps)/100 m length, respectively [6]. The mean values of parameters like BOD and COD fo

river Ravi and the Chenab after receiving the effluents from the drains were found beyond their permissible 
. The high BOD and COD values indicate the presence of organic and inorganic substances in the 
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per annum in 1947 to 1,000cm3 
. Whereas, the Ministry of Environment reported that the country will slip below the 

2020, it is expected to reach at 885 
existing fresh water resources which are 

contaminated regularly due to mixing of wastewater of various origins. The annual generation of wastewater in 
BCM is from municipal and 0.395 BCM 

The disposal of domestic and industrial wastewaters is a serious problem as it is affecting the freshwater 
resources, human health and agricultural productivity. The increase in industrialization and urbanization has 

these activities also release many toxic contaminants in the 
environment. These toxic contaminants leak out in the soil and cause the contamination of groundwater [3]. The 

apid growth and development 
and industrialization have adversely affected the environment and biodiversity of surrounding ecosystem. The 

without any treatment into rivers, the Ravi and the Chenab through 
system that comprises Madhuana and Paharang drains and city municipal channels. Industrial and 

sewerage wastewater is contaminating the surface and ground water of Faisalabad city day by day. Seepage 
tamination and is causing problems to its uses [5]. 

/s (47 lps)/100 m length and 
. The mean values of parameters like BOD and COD for the 

river Ravi and the Chenab after receiving the effluents from the drains were found beyond their permissible 
. The high BOD and COD values indicate the presence of organic and inorganic substances in the 



54                                                                   Muhammad Yamin et al, 2015 
Advances inEnvironmental Biology, 9(18) August 2015, Pages: 53-58 

 

effluents. Starch may be one of the biggest contributors for it as it is being used extensively in textile industry. It 
shows a biologically degraded water quality situation for the ecosystem. Similarly the concentration of 
physicochemical and biological parameters for most of the wastewater discharged from the industries may be 
exceeding their permissible limits. The ground water quality of the city is not suitable for drinking because the 
concentration of physicochemical parameters was quite high from their permissible limits [7]. Water and 
Sanitation Agency (WASA) is responsible for the supply of the drinking water to the entire city but the quality 
of supplied drinking water is not same everywhere in the city because of mixing of water supply with sewerage 
lines. This is the main reason that people are restricted to use ground water near canals (i.e. can water) for 
drinking which is considered quite fit for drinking. The same case is for irrigation wastewater. Farmers use 
wastewater for irrigation due to the shortage of canal water and as a rich source of nutrients without considering 
whether it is beneficial for the crop and soil or not. Most of the cases the wastewater used for irrigation were not 
fit for agriculture and the use of this untreated wastewater may cause many problems to the soil, crop, 
vegetables and human health. In wastewater irrigated area the rate of morbidity is gradually increases especially 
in adult and female as compare to child and male [8, 9, 10]. The objective of this study was to investigate the 
impact of sewage and industrial effluents on water quality in Faisalabad, Pakistan.This is important to reveal the 
recentcondition of water quality in the area. So that future threats can be appraised by concerned organizations if 
this condition sustains.  
 

METHODOLOGY 
Samples Collection and Analysis: 
 Samples were taken with the duration period of six months from the same location. Three samples were 
collected at each sampling point for chemical, biological and heavy metal analyses in January and July, 2014. 
The wastewater samples were analyzed for various biological, chemical and heavy metals and analyses were 
carried at University of Agriculture, Faisalabad, and Pakistan Council of Research in Water Resources 
(PCRWR) laboratories. Mainly three types of physical samples were collected including industrial wastewater, 
drinking water and wastewater for irrigation. The methods used for the physicochemical and heavy metals 
analysis in wastewater, drinking water and irrigation are described in the fourth technical report of water quality 
in Pakistan by PCRWR [6].  
 
Industrial Wastewater: 
 Wastewater samples of the industries were collected according to the respective discharging source i.e. 
Madhuana and Paharang drain. The wastewater samples were collected from Interloop Textile, Al-Faisal 
Textile, Amtex Textile Mill, Firdos&Kausar Textile and Aitemad Textile industries which were exhausting their 
wastewater into Madhuana drain and also the wastewater samples were collected from Kay &Emms Textile, 
Klash Fabrics, Lily Fabrics and Ali Hijveri Factory which were exhausting their wastewater into Paharang drain. 
The wastewater samples were analyzed for various physical, chemical and heavy metal parameters and 
compared with the environmental quality standards for industrial and sewerage effluents [11]. The parameters 
analyzed for industrial wastewater were: physical analysis (pH and EC), chemical analysis (TDS, SO4

–2 and Cl–) 
and heavy metal analysis (Cd, Pb, Cu, Cr, Zn, Fe, Ni and Mn).  
 
Drinking Water: 
 Drinking water samples of four different types were collected which were: 
1. Drinking water supplied by WASA (Public water supply) 
2. Groundwater pumped near canal banks (Can-water) 
3. Groundwater in the city 
4. Groundwater pumped near drains 
 The groundwater and WASA supplied drinking water samples were collected from Sitara colony, Shadab 
colony, NIAB colony, Nisar colony, Satellite Town, People colony-I, Gulistan colony and Nishatabad. The can 
water samples were collected from Samanabad, Abdullah pur, D-type colony, Madina Town, Gatwala and Raza 
Town whereas the samples of groundwater near drains were collected from Muradabad, Chokera, BawaChak, 
Ghulam Muhammad Abad, Nishatabad and Hussainabad. These drinking water samples were analyzed for 
various physical, chemical and heavy metal parameters and compared with the drinking water quality standards 
established by World Health Organization [12]. The parameters analyzed for drinking water were physical 
analysis (pH, EC and turbidity), chemical Analysis (TDS, Na+, K+, Mg+2, Ca+2, SO4

–2, Cl– and hardness) and 
heavy metal analysis (Cd, Pb, Cu, Cr, Zn, Fe, Ni and Mn).  
 
Irrigation Wastewater: 
 In all over the Pakistan wastewater is being used as a source of irrigation. Wastewater irrigation samples 
were collected from scattered places according to the respective drain to assess their environmental impact. The 
wastewater irrigation samples were analyzed for various physical, chemical and heavy metal parameters and 
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compared with the international irrigation water quality standards [13]. The parameters analyzed for wastewater 
irrigation were like physical Analysis (pH and EC), chemical Analysis (TDS, HCO3

–, Na+, SO4
–2 and Cl–) and 

heavy metal analysis (Cd, Pb, Cu, Cr, Zn, Fe, Ni and Mn). 
 

RESULTS AND DISCUSSION 
 
Composition of Wastewater: 
 Results showed that the physicochemical effluents of the industrial wastewater were quite high in most of 
the cases. The EC level of the wastewater discharging from analyzed industries ranged between 4000 and 7000 
µS/cm.In case of pH and chloride, only two out of nine industries were discharging wastewater as per NEQS. 
The level of sulfate was found beyond the permissible limit in every analyzed industrial wastewater other than 
collected in January, 2014 for Interloop Textile and Kay &Emms Textile as shown in Fig. 1(A). None of the 
analyzed industry was discharging wastewater having TDS level within permissible limit as shown in Fig. 1(B). 
 Another important environmental aspect of wastewater is the heavy metal contamination as these elements 
enter into the food chain through drinking water (mostly groundwater) and agricultural product. Results showed 
that no analyzed industry was found to be disposing excessive heavy metals as per NEQS, because water being a 
cheap commodity in Pakistan is being used abundantly in industrial processes resultantly decreasing the heavy 
metal concentrations in the effluents. River Ravi and Chenab is polluted day by day because untreated 
wastewater is added in it through Madhuana and Paharang drains. Groundwater may be contaminated through 
seepage from drains. This industrial wastewater after mixing into river water may cause many health problems 
when used for drinking. The use of this water for irrigation purpose is also a question mark. So the discharge of 
untreated wastewater into rivers should be stopped without any delay.  
 
Drinking Water Quality: 
 Four type of drinking water samples of Faisalabad city (ground water near canal i.e. can water, WASA 
supplied water, ground water in the city and ground water near the drains) were analyzed and compared with the 
WHO drinking water quality standards [12]. Results showed that the 90% of the can-water samples were found 
absolutely fit for drinking and 10% of the samples were found beyond the permissible limit in case of Na+, K+, 
SO4

–2 and Cl–. In case of WASA supplied water, 20% of the samples were found beyond the permissible limit in 
case of turbidity, hardness, Mg+2andCl– and 30% of the total analyzed samples were also found unfit due to high 
concentration of Ca+2, Na+, SO4

–2 and TDS. The groundwater profile of the Faisalabad city was not found very 
good. Due to the seepage of sewerage and industrial wastewater, the quality of ground water of the city is 
becoming the pits every day. Most of the analyzed groundwater samples either they were collected from the 
main city or near the drains were not found fit for drinking in any way. Results showed that more than 50% of 
the ground water samples collected from the main city were found excessive concentration ofturbidity, Mg+2, 
Na+ and Cl– as shown in Fig. 2(A), 2(B), 3(A) and 3(B). 
 Industrial and sewerage wastewater are contaminating the groundwater of Faisalabad and due to this the 
groundwater near the drains shows significant violation from the permissible limits given by WHO drinking 
water quality standards. Results showed that the concentration of Na+, K+, Cl–, SO4

–2 and TDS in almost every 
groundwater sample collected near the drains was found awfully high and the use of such kind of water for 
drinking may cause many health problems.  
 

 
 
Fig.1: (A) Sulfate level in different industrial effluents, (B) TDS of different industrial effluents. 
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Fig.2: (A): Turbidity level in the groundwater of Faisalabad city, (B): Magnesium level in the groundwater of  

Faisalabad 
 

 
 
Fig.3:(A): Level of sodium in the groundwater of Faisalabad city, (B): Chloride level in the groundwater of  

Faisalabad 
 

 
 
Fig.4: (A): Turbidity in groundwater nearby city drains, (B): Hardness of groundwater nearby city drains 
 

 
 
Fig.5:(A): Calcium level in groundwater nearby city drains, (B): Magnesium level in groundwater nearby city  

drains 
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Fig.6:(A): Chloride level in wastewater being used for crop irrigation, (B): Sulfate level in wastewater being  

used for crop irrigation 
 
 More than 70% of the groundwater samples collected near the drains were not suitable for drinking because 
of high levels of turbidity, hardness, Ca+2 and Mg+2 concentrations as shown in Fig. 4 and Fig. 5. 
 The sewerage and industrial wastewater is contaminating the quality of the groundwater in Faisalabad. 
Most of the groundwater samples were found unfit for drinking and it was worst near the drains. The can water 
samples (i.e. groundwater near the canal) were found almost fit for drinking but if the wastewater is added into 
the rivers continuously either through industries or through sewerage then this can water may also be 
contaminated. The WASA supplied water was also deviating from the critical limits but it was relatively healthy 
when compared with the groundwater. 
 Heavy metal is an important environmental aspect of drinking water quality.The concentrations of heavy 
metals were found within permissible limits for all types of drinking water samples provided by WHO drinking 
water quality standards [12, 13]. Therefore, the threat of heavy metal contamination (Cd, Pb, Cu, Cr, Zn, Fe, Ni 
and Mn) was not severe, as these were not being used extensively in industries situated in Faisalabad. 
 
Irrigation Water Quality: 
 The wastewater samples which were used for irrigation were analyzed and compared with the international 
water quality standards [12, 13]. The pH and EC level of every irrigation wastewater sample was ranging from 7 
to 10.5 and 3500 to 6500 µS/cm respectively. Results showed that almost all of the irrigation wastewater 
samples had found excessive level of TDS, bicarbonate and sodium as per WHO international irrigation water 
quality standards. Extensive use of this water for agricultural activities may cause environmental problems. The 
concentration of chloride and sulfate of the irrigation wastewater samples collected near the Paharang drain 
were only found within permissible limit as per WHO international irrigation water quality standards as shown 
in Fig. 6.Another important environmental aspect of irrigation water is the heavy metal contamination as their 
use for longer period of time might be injurious to soil and crop health. The mean concentrations of heavy 
metals (i.e. Cd, Pb, Cu, Cr, Zn, Fe, Ni and Mn) in all irrigation wastewater samples irrespective of its source and 
type were found within permissible levels provided by WHO. It was resulted that two third of the samples of 
wastewater which were used for irrigation purpose were not fit for irrigation and extensive use of that water may 
cause awful effect on soil, agricultural products and human health when enters into food chain.  
 
Conclusion: 
 The quality of river Ravi and Chenab is continuously affected by the industrial and sewerage wastewater as 
it is being disposed-off without any treatment. Most of the industries are discharging the wastewater having pH, 
TDS, SO4

–2 and Cl– beyond the permissible limit provided by NEQS. Industrial and sewerage wastewater are 
contaminating the groundwater quality through seepage. The groundwater of Faisalabad is not found fit for 
drinking and it is worst near the drains. The concentration of Na+, K+, Cl–, SO4

–2 and TDS are found extremely 
high in the groundwater near the drains and the use of this water for drinking will cause serious health problems. 
WASA is providing somehow better drinking water as compared to groundwater of the city but this is not 
entirely suitable for drinking as suggested byWHO. The quality of groundwater near the canal i.e. can water is 
found healthy as per WHO drinking water standards. The wastewater of Faisalabad that is used for irrigation 
purpose does not satisfy the international irrigation water quality standard provided by WHO and its extensive 
use for irrigation may cause appalling effect on soil and agricultural products. This study concluded that the 
heavy metal contamination (Cd, Pb, Cu, Cr, Zn, Fe, Ni and Mn) is not severe in industrial wastewater, drinking 
water and irrigation wastewater of Faisalabad. 
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