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Abstract 

The present study aims to assess and monitor the tap water collected from various locations in Lahore, Pakistan for arsenic 

contamination. The presence of Arsenic (As) in tap drinking water is a somber threat to human health due to its carcinogenic 

nature. The quantity of Arsenic in tap water was detected by using inductively coupled plasma. 20 samples of tap water were 

collected for determination of arsenic contamination. Arsenic concentration in 16 samples 

limits i.e. 10 ppb as recommended by WHO. 

collected from various areas of Lahore are contaminated with Arsenic which is toxic metal. Hence, it is direly needed to 

adapt alleviation and preventive measures

contamination. 
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Introduction 

It is universally accepted human right to drink safe and 

uncontaminated water for good health. The brisk urbanization, 

industrialization and large developments have unswervingly 

affected the environment. The pollution and degradation in the 

ecosystem has now become a major risk for life on planet earth. 

The major problem in the global environment is water pollution 

due to release of unprocessed industrial effluents into water 

bodies. Various researchers worked on water quality and found 

a lot of contaminants exceeding the permissible limits of 

international standards. Input of heavy metals in water and soil 

is causing a severe dilemma in affecting human health and other 

creatures on earth. The high concentration of heavy metals in 

water is due to rapidly growing urbanization and poor planning
3
. 

 

The drinking water standards for the maximum permissible 

levels of different ingredients are set by different countries and 

the permissible limits for water quality parameters may vary 

from country to country
4
. It was estimated by WH

1,18, 400 people die due to diarrhea in 2002 which shows a very 

worse condition that 79 out of 1,00,000 people died. The reason 

behind this scarce reality is the “Poor Water Quality”

 

Arsenic exposure in humans and animals is directly throug

drinking water
6
. Exposure to arsenic through water may cause 

various serious health issues, such as stomach and intestines 

irritations, decreasing synthesis of red and white blood cells, 

abdominal ache, muscular pain, skin allergies and lung 
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The present study aims to assess and monitor the tap water collected from various locations in Lahore, Pakistan for arsenic 

contamination. The presence of Arsenic (As) in tap drinking water is a somber threat to human health due to its carcinogenic 

The quantity of Arsenic in tap water was detected by using inductively coupled plasma. 20 samples of tap water were 

collected for determination of arsenic contamination. Arsenic concentration in 16 samples was found beyond permissible 

s recommended by WHO. It is of worth importance that 80%; a large number of tap water samples 

collected from various areas of Lahore are contaminated with Arsenic which is toxic metal. Hence, it is direly needed to 

alleviation and preventive measures for reducing the probability of health hazardous issues related to arsenic 

Arsenic, tap water, toxic, inductively coupled plasma. 
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The drinking water standards for the maximum permissible 

levels of different ingredients are set by different countries and 

the permissible limits for water quality parameters may vary 

It was estimated by WHO 2011 that 

1,18, 400 people die due to diarrhea in 2002 which shows a very 

worse condition that 79 out of 1,00,000 people died. The reason 

behind this scarce reality is the “Poor Water Quality”
5
.  

Arsenic exposure in humans and animals is directly through 

. Exposure to arsenic through water may cause 

various serious health issues, such as stomach and intestines 

irritations, decreasing synthesis of red and white blood cells, 

abdominal ache, muscular pain, skin allergies and lung 

irritation
7
. Arsenic presence in drinking tap water may raise risk 

of lung and bladder cancer and having arsenic concentrations 

50ppb
8
. 

 

The water distribution through pipelines is causing deterioration 

of drinking water and making it poisonous for human 

consumption. In Lahore the Tap Water supplying system is not 

meeting consumer’s perception about Quality of Water. 

According to WHO and PSQCA

presence of arsenic in drinking water is 10 ppb

IARC (the international agency for research on cancer)

inorganic compounds of arsenic have been classified as 

Category 1A. As the drinking water with hig

too perilous and it is essential that water resources be monitored 

to ensure health, especially in areas where the water has high 

arsenic levels
11,12

. 

 

In the present study tap water samples were collected from 

various locations of Lahore and tested for Arsenic 

contamination. 

 

Materials and methods 

Research area: In the present work the study area was Lahore, 

the city in province of Punjab, Pakistan. Twenty (20) samples 

were collected from the different tap water sources at different 

locations in Lahore. 

 

Collection of water samples: The tap water samples were 

directly obtained from the tap after allowing the water to run for 
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at least 5 minutes and sample bottles along with its cap was 

rinsed three times to remove dusts. Tap water was collected in 

washed and clean plastic bottles. 

 

Analysis of water samples: For arsenic determination 100 ml 

of each sample was treated with 0.1ml nitric acid (HNO3) and 

then the samples were filtered with Whatman filter paper (2 

micron).  Inductively Coupled Plasma (ICP-OES, Perkin Elmer, 

Optima 2000) was used to determine arsenic in tap water 

samples
13

. 

 

Results and discussion 

Arsenic being a very harmful and toxic metal is of great concern 

because in very minute quantity (parts per billion) it may cause 

cancer and other serious harms. Arsenic contamination in water 

is already reported in various countries responsible for serious 

harmful health issues. Mainly the serious smash up to health 

was taken place in West Bengal, India and Bangladesh in 1970s 

and 1980s. UNICEF and other international agencies helped for 

the provision of clean drinking water by installing more than 

four million water pumps for controlling major diseases like 

diarrhoea and infant mortality
14

. Similarly, in Pakistan 

awareness about arsenic presence in tap water was necessary, 

that’s why the present research was conducted to assess the 

presence of arsenic in Lahore tap water samples. 

 

It is clear from the present study that alarmingly and 

discouragingly all the tap water sources in 20 locations of 

Lahore selected for research are not supplying safe drinking 

water to the community. Arsenic concentration in water samples 

was found beyond permissible limits (10 ppb) in 16 samples.  

 

Table-1: Concentration of arsenic in tap water collected from various areas of Lahore. 

Sample No. 
Different areas of Lahore selected for 

tap water collection 
Arsenic concentration (ppb) 

1 Model Town 25.0 

2 Sheikhupura Road 50.0 

3 Gulberg 40.0 

4 Jati Umra, Raiwind 30.0 

5 Shamma 11.0 

6 Qartaba Chowk 30.0 

7 Janazgah 30.0 

8 Hailey College 40.0 

9 Shadbagh 30.0 

10 Township Not Detected 

11 Samanabad 0.25 

12 Garden town 8.00 

13 Ferozepur road 6.41 

14 Mustafa Town Not Detected 

15 Badami Bagh 5.00 

16 Lahore Cantt Not Detected 

17 DHA –Phase V Not Detected 

18 New Muslim Town 50.0 

19 Izmir Town 70.0 

20 Ichhra 70.0 
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Figure-2: Percentage Analysis of Tap Water Samples for 

 

Table-2: Percentage Analysis of Tap Water Samples for Arsenic Contamination

Permissible Limit for Arsenic in Tap Water 

Total Number of Samples 

No. of Contaminated Samples 

Non-Contaminated Samples 

Contaminated Samples exceeding Permissible Limits

Contaminated Samples below Permissible Limits

 

20% 

Total No. of Non-

Contaminated 

Samples
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Figure-1: Arsenic Contamination in Various Samples. 
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The Figure-1 shows the percentage analysis of tap water 

samples collected from various locations of Lahore city for 

Arsenic Contamination. The Following Figure shows the arsenic 

contamination in samples of tap water collected from various 

Areas of Lahore.  The analysis of tap water of the second largest 

city of Pakistan has revealed an alarming situation of 

tap/drinking water infectivity as 16 out of 20 sources are 

supplying precarious water having 80% Arsenic contamination.  

 

The results in Figure-2 demonstrated that 20% total tap water 

samples were not contaminated with Arsenic while 80% of the 

total tap water samples were contaminated with Arsenic. Out of 

contaminated samples 60% had Arsenic beyond the permissible 

limits whereas 20% Arsenic contamination below the 

permissible limits.  

 

It is of worth importance that 80%; a large number of tap water 

samples collected from various areas of Lahore are 

contaminated with Arsenic which is toxic metal. The high 

concentrations of arsenic in tap water increases the proportion 

of still-births and extemporaneous abortions, it also causes 

arsenism, hyperpigmentation, black-foot disease, skin cancer 

and cardiovascular diseases
15

. 

 

Conclusion 

Water quality is necessary to maintain various processes. Any 

meticulous use will have certain requirements for the physical, 

chemical or biological characteristics of water. Arsenic is toxic 

metal and may cause cancer. It may severely harm the human 

health due to its carcinogenic nature. There should proper and 

proactive monitoring of water samples on regular basis. It was 

horrendous matter that almost 80% water supply in taps of 

Lahore is contaminated with arsenic which may cause harmful 

and deadly diseases in human beings as well as other living 

creature. The results show alarming circumstances for the 

households and tap water supplying companies in Lahore. 

Improvement and quality practices in supplying tap water are to 

be addressed on urgent basis. For this purpose, it is essential to 

monitor the quality of water regularly, keeping in view the 

health and safety of the populaces of Lahore. Quality assurance 

of tap water quality can save many lives as arsenic is very 

injurious to health. 
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