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Abstract 
Creation of enabling environment for the citizens of any city is an alarming issue for 
custodians of the city concerned in the world. Quetta city is declared one of the worst 
polluted cities. Keeping in mind the causes of certain pollution in Quetta, a research study 
was conducted to find out the Pivotal factors of the said pollution. Results augmented that pH 
of the city wastewater was not ideal started from 7.610 in Killi Nohsaar up-to 7.820 in Killi 
Sabzal. Iron (Fe) contamination is very high and it was ranged from 0.213 ppm up-to 0.202 
ppm which could cause Homosiderosis. Manganese determination in the city wastewater was 
0.061 ppm up-to 0.048 ppm. The higher concentration of manganese could cause adverse 
effect on central nervous system. Copper concentration in city wastewater was ranged from 
0.082 ppm up-to 0.061 ppm 0.061. Zinc accumulation ranged from 0.131 ppm up-to 0.120 
ppm. Calcium concentration 120.000 ppm were found in the samples collected from sirki 
road followed by 116.000 ppm from Killi Nohsaar and110.000 ppm from Killi sabzal. As in 
spring water the calcium concentration is 19.9 mg/L. So, the higher concentration of calcium 
depresses cardiac activity and leads to respiratory and cardiac failure. Consuming more than 
2500 mg of calcium per day might lead to kidney stones and problems with soft tissues. It is 
found that in Quetta city several people suffered from kidney problems. Maximum 18.000 
ppm magnesium level was present in city wastewater collected form Killi sabzal. 
Consumption of excessive Magnesium-Mg may result in diarrhea, impaired kidney function, 
low blood pressure and muscle weakness. Higher sulphate concentration was noticed 127.219 
ppm collected from sirki Road area, followed by 125.491 ppm from Killi Nohsaar.  
Maximum 117.006 ppm chloride was recorded in from Killi Nohsaar, followed by 115.375 
ppm from Killi sabzal. Similarly, the highest 26.023 ppm nitrate was present in the samples 
collected from Killi Nohsaar; Followed by 25.670 ppm from Killi sabzal area and the lowest 
nitrate 23.987 ppm from sirki Road. As in normal water or spring water, the concentration of 
sulphate is 36 mg/L, chloride 16 mg/L and nitrate 0.68 mg/L respectively. But in the city 
wastewater the concentration of all these three elements were very high. Maximum iron 
7.210 mg/100g was recorded in the samples of Spanich collected from Killi Nohsaar area, 
followed by 7.125 mg/100g from Killi sabzal area. Whereas the minimum 6.324 mg/100g of 
iron was recorded in the samples collected from Sirki Road area. The international standard 
of Iron in spinach (Spinacia Oleracea) is 2.71mg/100g. High concentration of iron could 
cause cirrhosis of liver and heart failure. Excessive intake of iron can cause cancer. Copper 
concentration in the samples collected ranged from 5.310 mg/100g up-to 5.013 mg/100g. If 
Copper to be taken in excessive quantity, would cause abdominal pain, nausea, diarrhea and 

897 
 

http://www.ijiset.com/
mailto:syed.ainuddin77@gmail.com


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 5, May 2015. 
www.ijiset.com 

ISSN 2348 – 7968 

 

vomiting. The highest calcium concentrations 595.000 mg/100g in Vegetable-spinach grown 
with city wastewater were recorded in Killi Sabzal Area of Quetta. While the lowest calcium 
concentration 572.000 mg/100g was found in the samples collected from Killi Nohsaar area 
of Quetta. Now, according to National Institute of Health-NIH- Washington DC, USA.2010, 
consuming more than 2500 mg of calcium per day might lead to kidney stones and problems 
with soft tissues in human body. These results may cause the serious kidney problems among 
the citizens of Quetta. Similarly the higher 69.000 mg/100g magnesium concentration was 
recorded in the samples collected from Killi sabzal area, followed by 67.000 mg/100g 
magnesium was recorded in the sample collected from Killi Nohsaar area. While the lower 
62.000 mg/100g magnesium was recorded in the sample collected from Sirki Road Area in 
Quetta.     
 
1.1 Introduction 
 
The global scenario is rapidly changing with the passage of every single minute due to an 
alarming issue termed as pollution. Pollution starts from air pollution, noise pollution, water 
pollution in any kind, is a serious threat and challenge for the survival and existence of not 
only human beings but also for all living organisms on earth surface. Entire efforts and 
struggle is concentrated to address this current issue that is damaging the human life and 
creating more and more serious problems for the future of human life. Keeping the facts and 
importance of the environmental pollution in mind, creating enabling environment for the 
citizens of any city is a challenge for its custodians across the globe. As their domain is to 
provide neat and clean environment in order to survive without any interruption. Therefore, 
struggling for the provision and creation of such environment, the concentrations are focused 
on creating enabling environment for the respective citizens of the cities around the globe 
(Kakar et al. 2015).Continued environmental contamination of water with heavy load of 
Toxic metals has become a threat for existence of flora and fauna in the existing ecosystems 
of the world.(Kakar et al. 2006). A variety of sewage pollutants like pathogen, oxygen 
demanding wastes, organic and inorganic substances, plant food nutrients, radioactive, oil 
and grease all get their way into the environment. Heavy metals like Cu(Copper), Zn(Zinc), 
Pb (Lead), Cd(Cadmium), Cr (Chromium), Ni (Nickel) and Se (Selenium) which are released 
into water from industrial activities, and automobile exhausts (Kakar et al. 2010).Developing 
countries like Pakistan produces huge amount of untreated domestic and industrial waste that 
ultimately find its way to surplus water supplies. The wastewater being rich source of organic 
matter and plant nutrients promotes crop growth, used by poor farming communities for 
irrigation that also reduce dependency on chemical fertilizers. However, on the other hand, 
the untreated wastewater contains heavy metals like Cu, Zn, Pb, Cd, Cr& Ni. Which are not 
only toxic to human health but also pollutes the environment (Al-Enezi, 2004) 
 
Water is indeed a vital requirement for all living organisms in the biosphere. Man has used 
water systems for numerous purposes such as drinking, irrigation, fisheries, industrial 
process, transportation and waste disposal. Environmental contamination of water has 
become threat to the continued existence of many plants and animals communities in the 
ecosystem. Sewage pollutants include pathogenic organisms, oxygen demanding wastes, 
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plant nutrients, organic and inorganic substances, sediments, radioactive materials, oil and 
heat. The principal impurities in polluted waters are organic materials and plant nutrients, but 
domestic sewage is also very likely to contain disease- causing microbes.(Kakar et al. 2006). 
Heavy metals such as copper, cadmium, chromium, lead, mercury and selenium get into 
water from many sources, including industries, automobiles, exhaust, and mines and even 
from natural soils. Plants grown in contaminated soils or irrigated with municipal wastewater 
when consumed by people can result in health problems like diarrhea, mental retardation, 
liver and kidney damage (Uzair et al. 2009).Pakistan is a country of population of 160 million 
and is one of the few countries that are completely dependent on a single river system for its 
all agricultural water demands. The Indus River and its tributaries provide water to over 16 
million hectares of land, situated mainly in arid and semi-arid climatic zones of the country. 
While rapid growing population, saline ground water, a poorly irrigation system coupled with 
recent drought situation have led to increased water shortages generally in the country and 
specifically in Baluchistan. As the province is once again facing drought situation in almost 
all parts of the Province (Economic Survey & Agriculture Statistics of 
Balochistan,2014).Under certain conditions, the utilization of untreated urban wastewater for 
agriculture purpose has become a common practice among the urban and rural farmers’ 
communities in almost all parts of the cities where such water is available. Similarly the 
situation in Quetta city is also the same that untreated city wastewater is being utilized for 
cultivation of several vegetables in the city and peripheries as well. There are several farmers 
in both rural and urban areas of Quetta city as regular users of the contaminated water 
utilizing for cultivation and growing of several vegetables like Spinach, Salad Leaves known 
as ice berg, Mustard Leaves, Cauliflower and Cabbage (Imdadullah et al. 2012). 
 
To evaluate and examine the traceability either toxicity or deficiency of such heavy metals in 
both city wastewater and vegetable cultivated by both rural and urban farmers of Quetta. The 
present study was designed to recognize and characterize the quality of municipal wastewater 
of Quetta city being utilized for cultivation of vegetables and its impacts on human health of 
the citizens of Quetta-Pakistan. 
 
1.2 Materials & Methods 
 
A farming system survey in the form of semi structure interviews along with Focus Group 
Discussions-FGDs were conducted in the month of last week of January, 2015 with the local 
inhabitants and farmers utilizing the city waste water in different areas of Quetta city and 
peripheries of Quetta. Vegetable (Spinach-Spinacia Oleracea) and Water (Gray Water) 
samples were collected at three locations namely Killi Sabzal, Sirki Road and Killi Nohsaar. 
All samples of Water and Spinach of three locations were analyzed through PCSIR(Pakistan 
Council of Scientific & Industrial Research) laboratories at Quetta. The results regarding 
heavy metal content in sewage water and vegetables are presented in Table 1and2 with 
graphic illustrations. 
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1.3 Results and Discussions 
1.3.1 Physico-Chemical Make-up of the Municipal Wastewater 
 
The Physico-Chemical analysis of the city wastewater as shown in Table-1 revealed 
significant results. Analysis of the data comprising of wastewater composition shown the 
highest pH 7.901 ppm, observed in location of Sirki Road followed by pH 7.820 ppm, in Killi 
sabzal and the lowest pH 7.601 ppm was observed in Killi Nohsaar. Maximum 1260.000 ppm 
total solids were noticed in wastewater collected form Killi Nohsaar, followed by 1257.000 
ppm and the minimum total Solids were 1231.000 ppm. Similarly, the highest 41.020 ppm 
total suspended solids-TSS were mentioned in the samples collected from sirki road, 
followed by 40.000 ppm from Killi Sabzal and the lowest 38.680 ppm total suspended solids-
TSS were mentioned in the samples collected from Killi Nohsaar. These results in conformity 
with Imdadullah et al, 2012. The samples of contaminated municipal wastewater collected 
from three locations of Quetta were analyzed to determine the deficiency and toxicity of 
heavy metals. Further it was also determined that the samples collected form sirki road 
contained the highest concentration 0.213 ppm of iron, and the lowest iron concentration in 
was 0.202 ppm. These results are in conformity with Ian Lang, 1996. In spring water the iron 
concentration is 0.043 mg/L. Basic function of iron as hemoglobin in the transport of 
Oxygen. In cellular respiration, its function is essential component of enzymes involved in 
biological oxidation such as cytochromes. Iron exists in the blood mainly as hemoglobin in 
the erythrocytes. Iron, in maximum amount could cause cirrhosis of liver and heart failure. 
Excessive intake of iron may cause cancer (National Institute of Health, 2010). So the 
excessive accumulation of iron in liver, pancreas, heart, lungs, and other tissues cause 
hemochromatosis. The plausible reason of certain diseases prevailing in the Quetta city could 
be the excessive accumulation of iron in the wastewater being utilized for cultivation of 
vegetables in the city and peripheries of Quetta. While, these vegetables are again being 
consumed by the citizens of the city concerned. 
 
Similarly, the analysis of the data in relation to manganese determination in municipal waste 
water, maximum Manganese (Mn) were reported 0.061 ppm, followed by 0.053 ppm and the 
minimum Manganese (Mn) were reported 0.048 ppm. These results are in line with Al- Enzi, 
2004.Manganese (Mn) is a part of enzymes involved in urea formation, pyruvate metabolism 
and the galactotransferase of connective tissue biosynthesis. Manganese (Mn) activates 
several important enzymes involved in urea formation. As manganese concentration in fresh 
and spring water is less than 0.005 mg/L. whereas, the higher concentration in city 
wastewater ranges from 0.61 ppm up-to 0.048 ppm. So the higher concentration or toxicity of 
manganese in city wastewater could be the causal reason and may have adverse effects on 
Central Nervous System-CNS function and mood. The toxicity of Manganese-Mn may cause 
diseases or symptoms by inhalation poisoning produces psychotic symptoms and 
Parkinsonism. Data pertaining in Table-1 shows the copper (Cu) concentration in city 
wastewater collected from three locations maximum copper was noticed in 0.082 ppm in sirki 
road, followed by 0.073 in Killi Sabzal and minimum copper 0.061 was recorded in Killi 
Nohsaar. In Table-1 analysis of the data depicted that Zinc accumulation in municipal waste 
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water being utilized for vegetable growing in the city and suburbs of the city ranges from 
0.131 ppm as highest zinc level received from Sirki road wastewater, followed by 0.1228 
ppm received from Killi Nohsaar. While, the lowest 0.120 ppm was mentioned in the 
wastewater collected form Killi sabzal. These results are in conformity with (Sidhu, et al. 
2004. Ahsan et al. 2011 and Butt et al, 2005). As the Zinc concentration in spring water is 
less than 0.01 mg/L. whereas, in city wastewater the Zinc concentration was much higher 
than the normal water. Zinc is distributed in plant and animal tissues and occurs in all living 
cells. So the toxicity of zinc occurs when more than 40mg Zn would be consumed by 
anybody per day. However, the concentration of zinc collected from three locations was very 
high. So the plausible reason of consuming large amount of zinc could cause abdominal pain, 
vomiting (Nausea), Diarrhea and headache. It might decrease the absorption of other minerals 
along with diminishing the functions of immune system. The toxicity symptoms of zinc in 
humans include gastrointestinal irritation along with reduction in high density lipoprotein like 
HDL Cholesterol. 
 
Tabulated figures as shown in Table-1 revealed that the maximum calcium concentration 
120.000 ppm were recorded in the samples collected from sirki road followed by 116.000 
ppm were recorded in the samples collected from Killi Nohsaar. While the minimum calcium 
concentration 110.000 ppm was found in the samples collected from Killi sabzal. These 
results are in line with (Samina, K & M.K kakar, 2011 & Ensink, J.H et al, 2002). As in 
spring water the calcium concentration is 19.9 mg/L.So, the higher concentration of calcium 
(Excessive calcium) depresses cardiac activity and leads to respiratory and cardiac failure. It 
may cause the heart to stop in systole. Consuming more than 2500 mg of calcium per day 
might lead to kidney stones and problems with soft tissues. This is argued that in Quetta city 
several people are suffering from kidney problems. The data pertaining in Table-1 revealed 
that the maximum 18.000 ppm magnesium level were present in city wastewater collected 
form Killi sabzal, followed by 17.060 ppm received from Killi Nohsaar, While the minimum 
magnesium level were found in wastewater received from Sirki Road. These results again in 
line with (Uzair, M. 2009).Consumption of higher or excessive Magnesium-Mg may result in 
diarrhea, impaired kidney function, low blood pressure and muscle weakness. Similarly in 
city wastewater, the higher sulphate concentration was noticed 127.219 ppm collected from 
sirki Road area, followed by 125.491 ppm collected from Killi Nohsaar. However, the lower 
123.379 ppm sulphate concentration was noticed in City wastewater collected from Sabzal 
Road area. In normal or spring water, sulphate concentration is 36 mg/L. whereas, in the city 
wastewater, the sulphate concentration is very high i.e. 127.219 ppm. These results are in 
agreement with (Ahsan, I et al, 2011). Maximum 117..006 ppm chloride was recorded in the 
samples collected from Killi Nohsaar, followed by 115.375 ppm chloride was recorded in the 
samples collected from Killi sabzal and the minimum chloride 112.978 ppm was recorded in 
the samples collected from Sirki Road area. Similarly, the highest 26.023 ppm nitrate was 
present in the samples collected from Killi Nohsaar; Followed by 25.670 ppm present in the 
samples collected from Killi sabzal area & the lowest nitrate 23.987 ppm was present in the 
samples collected from sirki Road. These results are in line with (Farid.S. 2003). As in 
normal water or spring water, the concentration of sulphate is 36 mg/L, Chloride 16 mg/L & 
nitrate 0.68 mg/L respectively. But in the city wastewater the concentration of all these three 
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elements were very high, the possible reason of such high concentration could be the high 
rate of contamination by the city waste mixing in the wastewater without any proper filtration 
of the chemicals coming out from the industrial units prevailing in the city. The essential 
function of certain elements in human body is the proper digestion, so when to be toxic in 
human body could cause several abnormalities in Human Being. (National Institute of 
Health, Washington D.C, 2010). 
 
Table-1:- Traceability of Heavy Metals (Minerals + Trace Elements) in Grey Water 
utilized for vegetable growing in Quetta – Pakistan. 

S.No. Values (ppm) Locations 
Killi Sabzal Sirki Road Killi Nohsaar 

1 pH 7.820 7.901 7.610 

2 Total Solids 1257.000 1231.000 1260.000 
3 Total Suspended Solids 40.000 41.020 38.680 
4 Iron 0.210 0.213 0.202 
5 Manganese 0.053 0.048 0.061 
6 Copper 0.073 0.082 0.060 
7 Zinc 0.120 0.131 0.128 
8 Calcium 110.000 120.000 116.000 
9 Magnesium 18.000 16.000 17.060 
10 Sulphate 123.379 127.219 125.491 
11 Chloride 115.375 112.978 117.006 
12 Nitrate 25.670 23.987 26.023 
13 Phenolic Substances 0.180 0.160 0.198 
14 Grease & Oil 0.120 0.138 0.129 
15 Lead 0.030 0.039 0.028 
16 Chromium 0.012 0.011 0.019 

Source:  Primary field data 2015.  
 
1.3.2 Analysis of Plants (Spanich) grown with Municipal Wastewater  
 
In Quetta city and its peripheral areas, the farmers are blindly using untreated 
sewage/industrial wastewater for vegetable production and green fodder cultivation. In 
present study, the samples of Spanich-Spinacia Oleracea from three locations were collected 
for heavy metals concentration. Significant results were achieved during the conduction of 
concerned study through plant analysis as shown in Table-2. Tabulated presentation of the 
data revealed that maximum iron 7.210 mg/100g was recorded in the samples of Spanich 
collected from Killi Nohsaar area, followed by 7.125 mg/100g iron collected from Killi 
sabzal area. Whereas the minimum 6.324 mg/100g of iron was recorded in the samples 
collected from Sirki Road area. These results are in conformity with (Ronaq, R.N. et al 
2005).The international standard of Iron in spinach (Spinacia Oleracea) is 
2.71mg/100g.(National nutrients data base-USDA).Samples collected from three different 
locations are showing high concentration of Iron in Spanich like 7.210 mg/100g. This high 
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concentration of iron could cause cirrhosis of liver and heart failure. Excessive intake of iron 
may cause cancer (National Institute of Health, 2010, Washington, DC: USA). So the 
excessive accumulation of iron in liver, pancreas, heart, lungs, and other tissues cause 
hemochromatosis. The plausible reason of certain diseases prevailing in the Quetta city could 
be the excessive accumulation of iron in the city wastewater being utilized for cultivation of 
vegetables like spinach in Quetta. While these vegetables are again being consumed by the 
citizens of the city concerned & are resulted certain diseases. Data concerning in Table-2 
depicted that copper concentration in the samples collected from three locations showed very 
high copper concentration 5.310 mg/100g form sirki Road area, followed by 5.182 mg/100g 
collected from Killi sabzal area and the lowest 5.013 mg/100g copper concentration was 
noticed in the samples collected form Killi Nohsaar area. These results are in agreement with 
(kakar. R. G et al, 2006).The possible reason for high concentration of copper in vegetable 
like Spanich could be the growing of certain vegetable on city wastewater carrying high 
concentration of copper. While certain copper if to be taken in excessive quantity, would 
cause abdominal pain, nausea, diarrhea & vomiting. Data comprising Table-2 showed the 
highest calcium concentration 595.000 mg/100g in Vegetable-spinach grown by city 
wastewater in Killi Sabzal Area of Quetta. Followed by 580.000 mg/100g calcium was traced 
in samples collected from Sirki Road Area of the city. However, the lowest calcium 
concentration 572.000 mg/100g was found in the samples collected from Killi Nohsaar area 
of Quetta. These results are in line with Samina, K. 2011.  
 
Calcium concentration in spinach 99 mg/100g (National Nutrient Data Base-USDA) While, 
the results highlighted in Table-2 showed the highest calcium 595.000 mg/100g in the 
samples collected from three locations in Quetta. Now, consuming more than 2500 mg of 
calcium per day might lead to kidney stones and problems with soft tissues in human body. 
(National Institute of Health-NIH- Washington DC, USA.2010) This higher concentration 
may cause serious kidney problems among the citizens of Quetta. Similarly the higher 69.000 
mg/100g magnesium concentration was recorded in the samples collected from Killi sabzal 
area, followed by 67.000 mg/100g magnesium was recorded in the sample collected from 
Killi Nohsaar area. While the lower 62.000 mg/100g magnesium was recorded in the sample 
collected from Sirki Road Area in Quetta. These results are in conformity with Ensink. J.h. 
2002.The international standard of magnesium in Spinach is 79 mg/100g (National Nutrient 
Data Base-USDA). But these results are at par with the international standards. It is evident 
from the analysis of city waste water samples carrying very normal or even less quantity of 
magnesium, which was utilized for the growing of certain vegetables like Spanich in Quetta.  
 
Table-2:- Traceability of Heavy Metals (Minerals + Trace Elements) in Spanich grown 
with grey water in Quetta – Pakistan. 

S.No Values 
(mg/100 g)) 

Locations 
Killi Sabzal Sirki Road Killi Nohsaar 

1 Iron 7.125 6.324 7.210 
2 Manganese 0.068 0.071 0.051 
3 Copper 5.182 5.310 5.013 
4 Zinc 1.394 1.590 1.280 
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5 Calcium 595.000 580.000 572.000 
6 Magnesium 69.000 62.000 67.000 
7 Lead 0.140 0.190 0.120 

 Source: Primary Field data 2015. 
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Supplementary Graphs for Table 1 and 2 for more elaboration 

 
Graph-1:- Graphic Illustration for Traceability of Heavy Metals (Minerals + Trace 
Elements) in Grey Water utilized for vegetable growing in Quetta – Pakistan. 
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Graph-2:- Graphic illustration for Traceability of Heavy Metals (Minerals + Trace 
Elements) in Spanich grown with grey water in Quetta – Pakistan. 
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