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Abstract

Water scarceness is the most critical problem for numerous arid and semi-arid areas. It leads to the 
use of wastewater in many countries. This study was aimed to determine the farmer’s awareness about 
reusing wastewater in their risk perception and adaptation to climate change in district Faisalabad, 
Pakistan. Faisalabad has become an industrial hub and industrial discharge is becoming problematic 
for local community and environment. Usually, farmers depend on wastewater for agriculture purposes 
in many aspects. The present study was divided into two phases, in the first phase a questionnaire-
based study was conducted in urban and peri-urban areas while in the second phase, wastewater quality 
parameters were determined (pH, SS, TDS, BOD, COD, arsenic, cadmium, chromium, copper, lead, 
nickel and zinc) and compared with Pakistan Environmental Quality Standards. Results indicated that 
farmers had a strong awareness (96.8%) about fertility value of wastewater for many aspects, but they 
were unaware (71.6%) about health hazard of untreated wastewater used for crop irrigation. In the 
current study correlation of Determining of Climate Change (DCC) with age and farming experience 
was highly significant with correlation values 0.48 and 0.40 respectively. Adaption Measures (AM) 
correlation values with age and farming experience were 0.49 and 0.75 respectively. Other variables 
livelihood Assets (LA) was also correlated with Determining of Climate Change (DCC) and Adaption 
Measures (AM) and all variables were found significant week to moderate correlation among all selected 
variables. Farmers (>70%) used different techniques to adapt to climate change like irrigation, seeds, 
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Agriculture depends on irrigation [31]. Accessibility of 
water in 2025 is projected 700m3/capita. In Pakistan, 
wastewater directly discharged into open water bodies 
without prior preliminary treatment and the ratio 
of wastewater treatment is less than 8 percentage  
[32, 33]. Faisalabad city produced 4.09 m3/s industrial 
and domestic sewages [10]. This wastewater is disposed 
into rivers (Ravi and Chenab) without any treatment and 
became the main source of underground contamination 
[34]. Farmers use wastewater there as an alternative 
to canal water [35]. In district Faisalabad, almost  
1000 hectares area is being irrigated with wastewater 
over last 30 years [36, 7]. Pakistan’s vulnerability to  
the effects of climate change has been cumulative 
day by day while its contribution to global warming 
is very less [38]. These days floods, droughts and 
storms are normal in Pakistan [39], but still there is 
missing comprehensive policies to deal with such 
natural disasters [40]. As Pakistan is a developing 
country, so situation about adaption and vulnerability 
is not satisfactory and there is very limited research 
on environmental vulnerability and local-level risk 
perceptions [41]. The Protection Motivation Theory 
was used as guiding research on the perspectives of 
health risks and water conservations [42]. In present 
age PMT is also used in environmental risks. Climate 
changes and natural hazards [43]. Regarding climate 
change these elements are adaption assessment and 
climate change assessment. Other connecting elements 
are adaption disincentives/incentives, climate change, 
subjects’ norms and habits are hypothesized to affect the 
adaption intent of farmers towards climate change [44]. 
This research will help policymakers to provide support 
to farmers in their daily life and farming practices. The 
objectives of this study were i) to investigate the impact 
of wastewater reuse on crops in Faisalabad District, 
Pakistan ii) vulnerability, agricultural importance, and 
severity of flood damage iii) Framer’s awareness about 
impacts of reuse wastewater on crops. iv) adaption of 
different techniques to deal with climate change. 

Material and Method

Study Area

Faisalabad district lies in Punjab, Pakistan and had 
7,873,910 inhabitants according to the current census 

Introduction

Water pollution has become a major environmental 
problem [1-3] due to two major sources, natural 
and anthropogenic, which deteriorate the water and 
soil resources and violate the legal environmental 
framework [4, 5]. The world is making development in 
industrialization and it leads toward more demand for 
fresh water [6]. In many countries, where the freshwater 
resources are scarce, farmers tend to use wastewater 
as an alternative (as an unplanned activity) to conserve 
water nutrients for agricultural improvement without 
using chemical fertilizers. This water contains 
organic and inorganic pollutants from natural and 
anthropogenic activities which can have negative effect 
on human health, freshwater resources, environment 
and agricultural productivity. Besides these adverse 
effect’s farmers are willing to use this wastewater  
[7-10]. It is estimated that about 200 million farmers 
irrigate 20 million hectares of land with wastewater 
globally [11]. Development in industrialization and it 
leads to more demand of freshwater but these industries 
released many contaminated toxics in environment 
which caused of contaminated underground water too 
[12]. Global warming is another issue for agriculture 
sector, many developing countries are affected by 
climate change due to poor capacity to deal with it, 
especially Pakistan which is most affected country 
by climate change [13-16]. It has not only an impact 
on agriculture activities due to high temperature and 
floods [17,18] but it also has impacts on farmers well-
being and can become a reason of food scarcity in 
region [19-21]. It is reported that adaption can reduce 
possible negative impacts of climate change [22]. There 
is a strong relationship between climate change and 
farming, so people which are associated with farming 
generally affected by impacts of climate change [15, 
23]. It is not possible to provide help and support to 
vulnerable farmers for adaption and implementation of 
good practices without Government involvement [24, 
25]. Many researchers acknowledged that farmers are 
using different techniques to adopt climate changes 
vulnerability [26] and suggested that there is a crucial 
need to determine climate change vulnerability, risk 
perceptions adaptation at a household level in order 
to minimize impacts of climate change on agriculture 
[27, 28]. Pakistan is mainly an agricultural country [29, 
30], a major portion of GDP come from this sector. 

fertilizer and crops. Industrial and sewage wastewater quality of Faisalabad showed higher values than 
PEQs, creating an alarming situation for local people’s health and environment. High metal pollution 
index (<1000) showed the heavy effluent discharge from industries and putting pressure on groundwater 
resources as well. It is strongly recommended that water should be treated prior to reuse for irrigation. 
This study will help to ensure proper monitoring, develop and implementation of public policies for 
integrated and sustainable water management to minimize the health hazards in district Faisalabad.  

    
Keywords: farmer, climate change, wastewater, fertilizer, Pakistan, faisalabad 
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of Pakistan [45]. Faisalabad, with a rising population, 
accounted as the second largest city of the Punjab 
and the third of Pakistan. The geographical area of 
Punjab is 20.63 million hectares, out of which 59% 
is being cultivated. The province contributes 53% to 
the total agricultural GDP (Gross Domestic Product) 
and 74% to the total cereal production in the country, 
Faisalabad contributes a large portion [46]. Nowadays, 
Faisalabad is known as a strong industrial hub with 
many factories of textile manufacturing, dye, fertilizer, 
industrial chemicals, pulp and paper, printing, industrial 
goods, agricultural equipment and many others. Most 
of the industrial effluent discharged their waste without 
any treatment into two main drains Paharang and 
Madhuana. Paharang Drain eventually discharges to the 
Chenab River and Madhuana Drain to the Ravi River, 
both drains are managed by the Irrigation Department 
[47]. Oxidation ponds established in Faisalabad 
comprised of anaerobic and facultative ponds. In its 
surrounding, untreated wastewater had been used for 
farming crops, vegetables and fodder for the past fifty 
years [48]. The present study covered five tehsils Chak 
Jhumra, Faisalabad Sadar, Jaranwala, Samundri and 
Tandlianwala to analyze farmers’ views and determine 
wastewater quality for irrigation. Fig. 1 shows the map 
of study area.   

Data Sources and Data Analysis 

This study was divided into two phases. In first 
phase, study was based on farmers’ real experience with 
wastewater irrigation and adaptation techniques for 
climate change. A semi-structured questionnaire was 

used to collect data collection from farmers of District 
Faisalabad. Interviewer shared research principles/
ethics and objectives of survey were clearly explained 
to farmers [49]. Questionnaire consisted of different 
questions related to demographic information of 
participants, use of wastewater for irrigation purposes, 
farmer’s livelihood assets, determining factor of climate 
change and adaption measures in District Faisalabad 
by following the procedure of other researchers [50]. 
The questionnaire was translated into Urdu (National 
Language) so that farmers can understand easily and 
for illiterate farmers questionnaire were loudly spoken 
to farmers and the answers were marked by the author 
himself. It was announced to all farmers that this data is 
a fully for research purpose and there is no compulsion 
for them to answer or not [51]. It was voluntary 
for them to answer if any farmers denied to do the 
survey, a substitute was included. Five tehsils Chak 
Jhumra, Faisalabad Sadar, Jaranwala, Samundri and 
Tandlianwala were selected from District Faisalabad 
due to its importance and contribution to agriculture 
fields. A total of 900 completed filled questionnaires 
were collected from study area. The pre-test was part 
of this research to avoid any discrepancies. After 
data collection data was fed into SPSS 24 for further 
statistical analysis.

In the second phase, different wastewater samples 
(total n = 44) from industries (n = 22) and sewage  
n = 22) were collected from Faisalabad in order to 
determine the water quality for crop irrigation and 
compared with standard values. Samples underwent 
physiochemical and metal analysis of selected 
parameters (pH, TDS, SS, BOD, COD, As, Cd, Cr, Cu, 
Ni, Pb and Zn) according to standard method of APHA 
(2012) [52]. 

Metal Pollution Index

Metal pollution index of all wastewater samples was 
calculated by using following formula [53] (Pal et al., 
2017). Where Wi is the unit weight of each parameter 
which is reciprocal of permissible limit. Mi is the 
monitored value and Si is the standard value of each 
parameters.  

                   (1)

                  (2)

Results and Discussion

Table 1 shows that the total number 900 farmers 
were interviewed from district Faisalabad (including 
Chak Jhumra 120, Faisalabad Sadar 55, Jaranwala 250, 
Samundri 250, Tandlianwala 225). There were some 
internal possible factors like personal characteristics, Fig. 1. Study area map.  
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individual circumstances and farming practices which 
additionally define as individual farmer’s response 
and adaption capacity, as described by Bryan et al., 
[25]. Table 1 explained demographic information of 
all respondents too, most of the interviewed farmers in 
Chak Jhumra was 93% male and 7% female, Faisalabad 
Sadar 90% male and 10% female, Jaranwala 95% male 

and 5% female, Sumundri 92% male and 8% female, 
while in Tandlianwala 87% male and 13% female. In 
all tehsils of district Faisalabad, age of farmers was 
between 25-35 years, which showed most of them were 
young and energetic. In Tehsils Chak Jhumra 71% and 
Tiandianwala 72% had primary level education while 
Faislabad Sadar, Jaranwala and Sumundri maximum 

Table 1. Demographic information of participants.

Characteristics Categories
Tehsils of district Faisalabad 

Chak Jhumra 
%

Faisalabad Sadar 
%

Jaranwala 
%

Samundri 
%

Tandlianwala 
% Total (N)

Survey Participants (N) 120 55 250 250 225 900

Gender
Male 93 90 95 92 87

Female 7 10 5 8 13

Age (Years)

18-25 10 12 8 7 17

25-35 40 39 42 49 50

35-45 25 18 19 22 19

45-above 25 31 31 22 14

Education (Years)

0 10 8 5 4 3

1-5 71 24 45 30 72

6-more 19 68 50 66 25

Family Size (Num-
bers)

1-2 16 7 4 6 5

3-4 27 28 30 38 36

5-6 32 44 46 35 43

7-above 25 24 19 21 16

Farming present land 
(Years)

1-10 30 28 35 20 17

11-20 46 60 63 75 83

21-above 26 12 2 5 0

Land Preparation 
(use)

tractor 80 100 84 100 82

bullocks 16 0 6 0 10

Both 4 0 10 0 8

Plowing per year

One 9 0 0 3 4

Twice 80 86 89 79 90

Three-more 11 14 11 18 6

Frequency 
of Irrigation

Nil 0 0 1 0 1

Weekly 7 13 4 12 8

After 2 weeks 56 52 52 56 51

Monthly 37 35 42 32 40

Information Sources

Media 22 16 29 14 13

Other farmers 60 70 72 80 82

Own view 10 11 20 6 4

Do not know 8 3 0 0 0

Source: Field Survey
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people had more than 6 years education level. Deressa 
et al.  [54] described that the awareness of the farmer is 
positively related to farming experience and education. 
The family size in tehsils was a little high almost all 
families have more than 2 children while some tehsils 
have more than five as well that was also providing 
labor force in farming. The majority of farmers (Chak 
Jhumra was 46%, Faisalabad Sadar 60%, Jaranwala 
63%, Sumundri 75% and in Tandlianwala 83%) had 
more than ten years’ experience. In all five tehsils, 
majority of the respondents used tractors for plowing 
land. The ratios in all tehsils Chak Jhumra, Faisalabad 
Sadar, Jaranwala, Sumundri and in Tandlianwala were 
80%, 100%, 84%, 100%, and 82 respectively. More than 
70% farmers in all five tehsils plowed their land twice 
per year. The majority of the respondents irrigated their 
lands after two weeks. It’s very important from where 
farmers get information for daily life of farming, most 
of the people said that they got information from their 
co-farmers and especially old farmers in the same area. 
It is also approved in literature that farmers’ perception 
to climate change and their impacts accentuate that 
perception to climatic risks is mediated by farmland 
characteristics and farmers’ demographic assets, for 
example irrigation availability, amount of cropland, 
age, farming experience, literacy, and associated factors 
[54,55]. Communication and information sharing are 
always useful for farmers in decision making and 
it helps them to adapt better measures for climate 
change [56]. Earlier studies have broadly covered 
the significance of demographic characteristics and 
socioeconomic of farmers concerning climate change 

adaptation techniques and vulnerability farmers are 
using at their farmhouses [24, 27]. 

Table 2 describes situation of water and wastewater 
used for irrigation purposes. Results showed that most 
people used to drain and freshwater (Chak Jhumra was 
70%, Faisalabad Sadar 70%, Jaranwala 65%, Sumundri 
69% and in Tandlianwala 62%) for irrigation. Many 
researchers explained that usage of low-quality water 
for agriculture can have impacts on soils, groundwater 
quality and consequently on human health [57-59]. 
As many people were using drains water, we asked 
another question “Is wastewater cheaper fertilizer than 
conventional fertilizer?”, most people (Chak Jhumra 
was 100%, Faisalabad Sadar 94%, Jaranwala 100%, 
Sumundri 97% and in Tandlianwala 93%) were in favor 
of “yes”. Farmers mostly preferred wastewater due to 
i) lower water price ii) lower the cost of fertilizer and 
iii) increase crop production [50]. Farmers were found 
unaware of possible hazards for wastewater usage, the 
percentage was as: Chak Jhumra 67%, Jaranwala 75%, 
Sumundri 82% and in Tandlianwala 89% while in 
Faislabad saddar 55% were aware of hazards by using 
drains water, same question was asked by Carr, G., et 
al. [60] in his study. Many farmers said no family was 
suffering from many diseases but at the same time 
there were some farmers having few family members 
with common problems. Economic consideration is 
of huge importance when evaluating the water reuse 
potential [61]. A researcher determined the potential of 
wastewater use to cope with water scarcity in Mekong 
Delta, Vietnam. They determined that wastewater 
can reuse on 16% paddy rice field on 3 crops/years.  

Table 2. Use of wastewater for irrigation purposes.

Characteristics Categories
Tehsils of district Faisalabad

Chak Jhumra 
%

Faisalabad 
Sadar %

Jaranwala 
%

Samundri 
%

Tandlianwala 
%

Irrigation (water use)

Fresh 12 8 16 16 18

Drains water 70 70 65 69 62

Both 18 22 19 15 20

Waste water cheaper fertilizer 
than conventional fertilizer

Yes 100 94 100 97 93

No 0 6 0 3 7

Reasons for farmers to 
wastewater for irrigation?

Lower water price 8 1 3 10 9

Lower the cost of fertilizer 4 1 4 10 4

Increase crop production 5 2 6 4 6

All above 83 96 87 76 81

Do you know potential hazards 
caused by wastewater?

Yes 33 55 25 18 11

No 67 45 75 82 89

Is your any family member 
suffering from any disease?

Yes 11 18 3 2 15

No 89 82 97 98 85

Source: Field Survey
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The fertilizer property (22% Nitrogen, 14% phosphorus) 
eradicates the demand for artificial fertilizers. He 
analyzed that such program contributes to pollution 
control [62]. 

Table 3 describes farmers’ assets for supporting 
their livelihood. It presented the assets owned by 
the farmers such as motorbike, bicycle, tractor/plow, 
spraying device, tube well, children go to school, 
electric generator, gas generator, air conditioner, car 
and pets (dog, horse, etc). In these five tehsils of district 
Faisalabad of Pakistan, many farmers owned these all 
above mentioned assets related to their farming life. 
Almost half of farmers owned their personal tractor 
for land preparation. Many of other luxuries like air 
conditioners, car, generators, tube wells and tubes in the 
study area were not available to farmers as it approved 
their bad economic conditions [54, 63]. It is assumed 
that access to latest technology for farming stimulates 
growth in agriculture and help in poverty reduction 
[38]. Farmers having enough resources were more 

willing to reduce risk and had more capacity to adapt 
[54]. It can be described as farmers with more capital 
regarded themselves safer and have more capacity to 
bear negative impacts of change in climatic conditions 
while poor economic conditions forced the farmers 
to sacrifice consumer health [64]. Another author 
explained that small farmers are always at risk due to 
natural disasters like droughts, heavy precipitation and 
floods etc. [40].

Fig. 2 describes the perception of farmers to climate 
change in District Faisalabad. The effects of climatic 
have become progressively apparent over the past few 
decades [65]. The main indicators that were included 
to check perception were flood, irrigation, agriculture, 
droughts, soils Issues, drinking water in agriculture 
area, communication, transportation to agriculture land, 
animal diseases and crop pests as described by Fahad 
and Wang (2018a) [38]. As per response from farmers 
flood rate in Tiandianwala and Chuk Jumra is high 
while rest of tehsils put it in moderate or low rate in 

Table 3. Farmer’s livelihood assets.

Characteristics
Tehsils of district Faisalabad

Chak Jhumra % Faisalabad Sadar % Jaranwala % Samundri % Tandlianwala %

Motorbike
No 8 14 10 2 17

Yes 92 87 90 98 83

Bicycle
No 12 25 16 7 19

Yes 88 75 84 93 81

Tractor/Plow
No 45 35 33 47 55

Yes 55 65 77 53 45

Spraying Device
No 95 0 30 0 35

Yes 5 100 70 100 65

Tube Well
No 85 90 88 45 14

Yes 15 10 12 55 86

Children go to School
No 0 0 0 1 2

Yes 100 100 100 99 98

Electric Generator
No 100 98 96 99 96

Yes 0 2 4 1 4

Gas Generator
No 100 96 100 98 100

Yes 0 4 0 2 0

Air conditioner
No 100 95 99 96 100

Yes 0 5 1 4 0

Car
No 99 91 96 92 99

Yes 2 9 4 8 1

Pets (Dog, Horse, etc)
No 0 10 0 7 0

Yes 100 90 100 93 100

Source: Field Survey
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study. So, flood can be the main threat to the farmers of 
these both tehsils.  It is reported that if there are number 
of floods, droughts and high temperatures in any 
area that might have impacts on farmers’ life [27,66]. 
Pakistan is a developing country, like other developing 
countries, major portion of the Pakistan population 
is living in poor conditions in natural disaster area 
especially farmers [38] (Fahad, et al., 2018a). Pakistan 
faced destructive floods in history [67] like 2010, 2011 
and 2014 which caused damage to livestock, forestry, 
infrastructure, fisheries, animal sheds, fertilizers, 
loss of approximately 250000 farms households and 1 
million cultivated lands [68]. If number of floods and 
droughts increased it will lead to increase the likelihood 
of poor yields, crop failure and livestock mortality [69].

In Present study adaptation techniques were based 
on the following parameters: change crop type, change 
fertilizer, change crop variety, store water, plant shaded 
trees, stop cutting trees, change seed quality, change 
irrigation and change pesticide as described by Fahad 
and Wang [38] (2018a) (Fig. 3). It is reported in the 
literature that similar kinds of adaptation measures 
like crop types, change plantation time, changing input 

mix and changing varieties being adopted by farmers 
in different regions of Pakistan [70]. It is also reported 
in recent times, crop production reduced may due to 
climate change, different plant diseases, irrigation 
issues or poverty [38]. The vulnerability investigation 
showed that small farmers were relatively vulnerable to 
adopt climate changes [71]. The impact of climatic risks 
on family food, income and security were significantly 
supposed stronger by low-resource-endowed existence 
farmers [72]. As per another study conducted in 
Africa, they said it is the first step of adaptation toward 
climate change [54]. There are many researchers 
already described impacts of climates changes on crop 
productions [73]. Pakistan is an agricultural country and 
currently reducing its crop production due to climate 
issues [74]. So, it is necessary for farmers to learn about 
climates risk and adoptions conditions, so that they can 
minimize risk rate and maximize their crop productions, 
at the same time it’s very necessary to have insurance 
schemes for farmers to help them in disaster situations 
Table 4 shows the results of descriptive statistical and 
correlation coefficient of this study of with selected 
variables (gender, age, education, farming experience, 

Fig. 2. Determining factor (%) of Climate Change, a) Chak Jhumra, b) Faisalabad Sadar c) Samundri, d) Tandlianwala, e) Jaranwala 
(Data Source: Field Survey).
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livelihood assets (LA), determining of climate change 
(DCC), Adaption Measures (AM)). It is a tool to check 
the relation between two or more variables. The values 
of correlation are between +1.00 to -1.00. The strength 
of correlation is determined by the magnitude of the 
number with 1 being maximum. The current study 
correlation of Determining of Climate Change (DCC) 
with age and farming experience is highly significant 
with correlation values 0.48 and 0.42 respectively. 
Adaption Measures (AM) correlation values with age 
and farming experience were o.49 and 0.75 respectively. 
Other variables livelihood Assets (LA) were also 
correlated with Determining of Climate Change (DCC) 
and Adaption Measures (AM). All variables were found 
significant with weak to moderate correlation among all 
selected variables (Table 5). 

Analysis of wastewater parameters
  
Industrial effluents and sewage water samples, 

including Madhuana drain and Pharang drain were 
analyzed for physicochemical and metal analysis. 

Table 5 showed the concentrations of all parameters in 
sewage and industrial effluent comparing with PEQs. 
The average concentration of parameters including pH 
(10.2±1.51 and 8.11±0.57), suspended solids (314.7±86.4 
and 179.9±33.07), TDS (5045.35±1597 and 2969±874), 
COD (3247.3±3124.8 and 383.8±126.1), BOD 
(955.8±920.3 and 122.06±42.2) in sewage and industrial 
water respectively were higher than their acceptable 
limit. Increased value of pH in water can be reason 
for decreasing metal toxicity. Industrial and Municipal 
wastewater effluent discharge caused increased TDS 
in water [76,77]. This increased TDS can be reason 
of increase COD and BOD in water which ultimately 
influence on DO indicated and reduction the presence 
of increased inorganic and organic matter [78-80]. 
BOD/COD ratio at all sampling stations shows a 
lower level which implies poor biodegradability. TDS 
concentration at all sampling stations shows a very high 
level exceeding permissible limit for irrigation unless an 
expensive desalination process is applied. All the metals 
including As (4.00±2.7 and 1.50±1.31), Cd (1.1±0.8 and 
0.80±0.84), Cr (1.42±1.72 and 1.95±0.59), Cu (8.67±5.13 

Fig. 3. Adaption strategies/measures by farmers in District Faisalabad (Data Source: Field Survey).

Table 4. Correlation coefficient of selected variables .

Variables Standard Deviation 1 2 3 4 5 6 7

Gender 0.72 1

Age 0.56 -0.08 1.00

Education 0.66 -0.06 0.79** 1.00

Farming Experience 0.78 0.24 0.35* 0.73** 1.00

livelihood assets (LA) 0.74 -0.12 0.45* 0.64** 0.36* 1.00

Determining of Climate Change (DCC) 0.67 -0.07 0.48** 0.40** 0.42** 0.40* 1.00

Adaption Measures (AM) 0.71 0.44* 0.49** 0.75** 0.63** 0.57** 0.55** 1.00

Notes: ** p<0.01, * p<0.05 (two-tailed test). N = 900
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and 1.91±1.02), Pb (2±2.29 and 0.35±0.11), Ni (9.5±4.4 
and 3.90±1.65), Zn (10.94±6.47 and 15.7±5.01) in 
sewage and industrial water were found more than 
its acceptable limits of PEQs. Heavy metals are 
accountable for the mutagenic and lethal activities and 
have competence to cross the cell membrane [81].  A 
fertilizer industry of Pakistan was examined for heavy 
metal and come with result that chromium and lead 
were found more than their acceptable limits and results 
conventional that wastewater from industry is potential 
for changing the chemistry of different water resources 
[78].  A study investigated that quality of industrial 
and sewage effluent at Faisalabad inappropriately and 
even not a single industry was obeying the National 
Environmental Quality Standards (NEQs) for waste 
disposal [10]. Rivers that pass-through Faisalabad are 
Ravi and Chenab, they slowly becoming polluted due 
to release of untreated wastewater by Madhuana and 
Paharang drains. It makes water unfit for drinking 
purposes and can be a reason for many health risks. 
Al-Musharafi et al. [82] stated that cadmium and 
lead are currently being considered worldwide due to 
toxicity. Wastewater irrigation may provide advantage 
to meet desertification, but they could have social 
concerns about due to presence of harmful compounds 
in wastewater [83]. Heavy metals accumulation with 
wastewater irrigated soils has been stated by numerous 
studies [84,85]. The most toxic metals including Hg, 
Cr, Cd and Pb were documented for creating harmful 
effects on humans and environment [85]. Azeem [86] 
investigated the industries effluent in Kot Lakhpat 
industrial zone, Lahore higher concentration of Cr, 
Cd, Fe, Pb and Zn in effluent were reported. Likewise, 

Tariq et al. [59] determine that industrial effluent 
contained high values of different heavy metals like Cr  
(51.70 ppm), Fe (14.54 ppm) and Pb (0.646 ppm) in 
Peshawar and use of such industrial effluent without 
appropriate administration could pose severe risk to soil 
and food quality.  

Metal Pollution Index (MPI)

Pollution index of wastewater was analyzed by 
seven metals including As, Cd, Cr, Cu, Ni, Pb and 
Zn. This study showed that the values of all metals in 
almost all samples increased the permissible limit of 
PEQs. In Fig. 4, results showed out of 22 industrial 
sites, 11 industries have MPI more than 1000. Three 
sites have MPI between 500-1000 while other seven 
sites have 100-500 MPI values. Although all the sites 
were above the safe limit due to heavy metal toxicity. 
In sewage water samples out of 22 sites, six sites have 
MPI more than 100, while 12 sites have MPI > 100 and 
other remaining 4 have less than 100 MPI indicating 
low metal toxicity in wastewater. Overall metal toxicity 
is higher in industrial and sewage water and farmers 
used this toxic water for crop irrigation. Kumari et al. 
[87] estimated the HPI of two selected pharmaceutical 
industries in Lucknow and found HPI 52.14 and 108.7 
respectively, which is less than the present study. 
Industrial and Domestic effluent generates 4.09 m3/s 
and their toxic pollutants leakage in to contaminate 
groundwater and soil and causing health related issues 
in Faisalabad [6] (Srinivasan and Reddy 2009). Chenab 
and Ravi rivers obtain the untreated wastewater of 
pharang and Madhuana drains. Faisalabad industries 

Sr. # Parameters
Industrial Wastewater Sewage Wastewater

PEQs (2016) 
Mean±SD Range Mean±SD Range

1 pH 10.2±1.51 7.4-13.5 8.11±0.57 7.48-9.7 6-9

2 SS (mg/L) 314.7±86.4 140-516 179.9±33.07 119-233 200

3 TDS (mg/L) 5045.35±1597 1856-7520 2969±874 1337-4083 3500

4 BOD (mg/L) 955.8±920.3 123-4061 122.06±42.2 63-219 80

5 COD (mg/L) 3247.3±3124.8 415-13394 383.8±126.1 206-641 150

6 Coliform (mg/L) 8015±2584 3600-14400 8066±2318 4000-14400 --

7 Arsenic (mg/L) 4.00±2.7 1.45-14 1.50±1.31 0.11-6.34 1.0

8 Cadmium (mg/L) 1.1±0.8 0.21-2.42 0.80±0.84 0.04-2.31 0.1

9 Chromium (mg/L) 1.42±1.72 0.11-4.76 1.95±0.59 0.78-2.94 1.0

10 Copper (mg/L) 8.67±5.13 1.75-21.34 1.91±1.02 0.06-4.32 1.0

11 Lead (mg/L) 2±2.29 0.12-7.56 0.35±0.11 0.13-0.59 0.5

12 Nickel (mg/L) 9.5±4.4 1.45-21.2 3.90±1.65 2.13-8.69 1.0

13 Zinc (mg/L) 10.94±6.47 0.97-26.11 15.7±5.01 4.67-23.4 5.0

PEQs = Pakistan Environmental Quality Standards  

Table 5. Average concentrations of sewage and industrial effluents.
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include dyeing, textile, sugar mills, hospital laboratory, 
fertilizers, acids, batteries, chemicals and processing 
units which release their toxic effluent in drains without 
any prior treatment, even at primary level. Another 
author analyzed the heavy metal pollution in industrial 
wastewater and explained that ghee and textile industry 
has less metal concentration, tannery and Ni-Cr plating 
industry has medium although in battery industry (Fe) 
has uppermost pollution level and crossed all standard 
limits [88]. 

Conclusions

The study analyzed the situation of farmers’ 
awareness about reusing wastewater, risk perception 
and adaptation for climate change. Farmers had a strong 
awareness of the fertility value of wastewater, but they 
did not have enough awareness about the impact of 
polluted water on crops. Wastewater released by industry 
is polluted and has negative impacts on agriculture. 
Farmer’s life is not good enough to deal with natural 
disasters. Small farmers had more threats as compared 
to well settle farmers. The results described that 
droughts, temperature, floods, variation are the major 
risks linked with climate change and it is adversely 
affecting agriculture. Farmers used some techniques 
against climate change like irrigation, seeds, fertilizer 
and crops. Industrial and sewage wastewater quality 
of Faisalabad was investigated and concluded that this 
was creating an alarming situation for local people’s 
health and environment. The high metal pollution index 
showed heavy effluent discharge from industries and 
putting pressure on groundwater resources as well. To 
overcome amount of wastewater and meet irrigation 
scarcity in semi-arid area, the reuse of wastewater 
after primary treatment is the best practice. Many other 
management strategies including bacterial inoculation 

and improving water quality factoring yield, cost and 
input can give new research direction for economically 
viable management of resources. The study will help to 
support the implementation of proper monitoring and 
public policies to ensure the integrated and sustainable 
water development and to minimize the health hazards 
in the study area and it will to policymaker to provide 
support to farmers in their daily life and farming 
practices. It is not possible to provide help and support 
to vulnerable farmers for adaption and implementation 
of good practices without Government involvement. 
This study was carried out in one of important 
agricultural and industrial area Faisalabad Pakistan and 
results can be used for policy implications for other 
same kind of agricultural area. It is suggested to cover 
more larger area and data about diseases of study due 
to contaminated water maybe be included for future 
research. 
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