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ABSTRACT 

 

 The aim of this study was to evaluate heavy metals concentration (lead, cadmium, chromium, copper and nickel) in downstream 
wells of Mashhad landfill (located near the compost site). In the winter and summer seasons of 2008, samples were taken from five wells. 

The results showed that the maximum and minimum levels of heavy metals in the wells that were studied in summer contained nickel 

(0.166 mg/l in the 5th well) and cadmium (0.00mg/l in all wells), respectively. In the winter, the maximum and minimum levels of metals 
in the wells were lead (0.190 mg/l in the 5th well) and cadmium (0.00 mg ml/l in wells 2, 4 and 5). The results also showed that 

concentration levels of the heavy metals cadmium, chromium, copper and lead in these two seasons were under the World Health 

Organization’s standard; however, nickel in summer was higher than WHO’s standard levels. Also, according to statistical results, with the 
exception of lead, there was no significant correlation (P≤0.05) between the amounts of any heavy metals with wells distance from the 

landfill. 
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INTRODUCTION 
 

 Water as one of the main factors of human life, 

in addition to drinking needs, is of considerable 

importance in the other human and nature-related 

usages [8]; in a way that in the most world countries 

it has changed into a serious crisis [12]. Predictions 

indicate that if the current procedure continues, two 

people out of three would live in crisis-hit regions of 

the world by the year 2025 [4]. FAO studies in 93 

countries are indicator of water instability there. 

Instability means that the amount of water used is 

more than water restored in the resources. Although 

the problem of soft water scarcity and the issue of its 

stability and instability is on the carpet regarding a 

vast ranges of world countries; but the continental 

and geographical characteristics of some counties, 

which are located in dry and semi-dry regions, 

created such dimensions for water scarcity and 

certain inaccessibility to water during different 

seasons and years that the word water has been 

synonymous with society life in these regions. Iran, 

whose 95 percent territory is located in dry and semi-

dry regions, is categorized as one of these regions 

[17]. 

 Pollution phenomenon is often the result of 

industrial technology, especially in the present 

century, which is entangled with political, economic 

and social issues [6]. Although, nature have certain 

ability and potency against the different pollutants, 

but pollutants increase has often incapacitated this 

ability and led to pollution [7]. Human activities are 

the main pollution source of natural environment 

with heavy metals [1]. Heavy metals enter the nature 

ecosystems and food chains and result in hygienic 

problems for human being and other animates. When 

heavy metals enter the environment, under the 

influence of biological and chemical processes they 

are pervaded in some parts of environment like soil, 

deposits, and water [15,11,21]. On the other hand, 

biochemical processes control the heavy metals 

mobility and accessibility through absorbing by 

mineral and organic surfaces, reduction processes, 

and complex formation with animate and inanimate 

creatures [14]. Underground water is imposed to 

pollution through natural processes such as soil 

washing out and its mixture with polluted 

underground water sources, or through human 

activities like repelling waste materials, mining, and 

agronomical activities. Slops resulted from interment 

places of urban (landfill) wastes is one of the most 

important factors which play a considerable role in 

the pollution of underground water sources [25], and 

at present most of the landfills without drainage 

systems lead to spreading of poisonous and 

dangerous materials into the underground water 

resources such as heavy materials [5]. Studying 

water quality can be the first and maybe the most 
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important step in exercising a correct quality 

management in order to eliminate this pollution 

[20,10]. The goal of this research is to study the level 

of heavy metals, lead, cadmium, chromium, copper 

and nickel in drinking water wells located at 

downstream of Mashhad compost factory.   

 

  

 
 

Fig. 1: Recycling and landfill foundations of mashhad. 

 

2-Materials and Methodology: 

 

2-1Target region of the Study: 

 

 Repelling place of Mashhad waste materials is 

located at southeast part of the city and in a distance 

of 5 kilometers from Mashhad-Neishabour road, 

occupying 220 hectares of the area. The soil of this 

region formed from granite, metamorphosis, and 

sedimentary rocks which belong to the first and third 

geological era. Water depth of the region is generally 

90 meters and granite rocks forms the bedrock up to 

the one-kilometer depth. Repelling methods used at 

the present in order to repel Mashhad’s garbage, are 

a mixture of two superficial and mountainous 

methods. Producing 1700 to 2400 tons of daily 

garbage, Mashhad is located at the second rank about 

producing the waste materials after Tehran; 50% of 

this amount is transferred to compost factory. 

Considering that one of the prevalent methods of 

landfills assessment is to evaluate their near water 

wells, in order to do this, 5 potable water wells, 

located at the downstream of Mashhad’s landfill 

were selected for sampling according to the 

topographical slope. 

 

2-2Sampling Methodology: 

 

 Sampling of studied wells was done three times 

and during summer and winter seasons using the 

fully sterilized polyethylene one-liter bottles. Water 

samples were kept in low temperature until they were 

transferred to laboratory. In order to clean the 

samples Watman filter was used and in order to 

stabilize the samples, Nitric acid (65%) was added to 

them to have their PH below 2, then they were heated 

under the boiling point in Ben Marry Bathroom to 

reach desirable volume (25 ml). To meter the amount 

of heavy metals (lead, cadmium, chromium, copper 

and nickel) atom-absorbing system equipped with 

Graphite furnace, Varian model 2004 was used. 

Then, the resulted data were compared with Global 

Health Organization (WHO) standards regarding the 

maximum allowable amount of heavy metals in 

potable water. Statistical analysis of the data was 

done by the help of one-way variance test and with 

Minitab software. 

 

Results and Discussion 

 

 At the present research 5 water wells located at 

the distance of 6 kilometers from the compost plant 
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were studied during summer and winter seasons. The 

situation of these wells and the concentration of 

studied metals during winter and summer seasons are 

provided in table 1 & 2. According to the obtained 

results, the maximum and minimum amount of heavy 

metals at regarded wells during summer related to 

nickel (0.166 mg/L, fifth well) and cadmium metals 

(table 1). On the other hand, the maximum and 

minimum amount of heavy metals in winter related 

to copper (0.190 mg/L, fifth well) and cadmium 

metals (table 2). The criteria based on which the 

obtained data have been compared with Global 

Health Organization (WHO), Europe standards 

regarding potable water have been provided in table 

3 (table 3).  

 
Table 1: The average of heavy metals concentration in sampled wells during summer. 

 Geographical Situation Summer 

 (UTM) 

Well no. Y X Lead Cadmium Chromium Copper Nickel 

1 4008833 740549 0.020 0.00 0.059 0 0.162 

2 4009498 74005 0.020 0.00 0.038 0.007 0.154 

3 4009586 741029 0.020 0.00 0.036 0 0.161 

4 4009973 740518 0.00 0.00 0.056 0 0.161 

5 4010920 740192 0.00 0.00 0.041 0 0.166 

 

Table 2: The average of heavy metals concentration in sampled wells during winter. 

 Geographical Situation 
Summer 

 (UTM) 

Well no. Y X Lead Cadmium Chromium Copper Nickel 

1 4008833 740549 0.136 0.002 0.105 0.005 0.049 

2 4009498 740056 0.150 0.00 0.066 0.012 0.006 

3 4009586 741029 0.109 0.004 0.068 0.024 0.036 

4 4009973 740518 0.160 0.00 0.050 0.013 0.019 

5 4010920 740192 0.190 0.00 0.007 0.004 0.030 

 

Table 3: Acceptable levels of heavy metals (Mg/L) in drinking water and their comparison with the present study. 

 Heavy Metals Standards Present Study 

 WHO EU SUMMER WINTER 

1 Lead 0.001 0.05 0.01 0.149 

2 Cadmium 0.003 0.005 0.00 0.001 

3 Chromium 0.05 0.05 0.04 0.05 

4 Copper 2 3-0.1 0.001 0.01 

5 Nickel 0.02 0.05 0.16 0.02 

Sources: Authors study. 

 

 
 

Fig. 2: Campo set Factory of Mashhad.  

 

4-Conclusion: 

 

 The results of the present study showed that 

copper concentration at sampled wells during 

summer and winter is higher than Global Health 

Organization (WHO) standards (table 3). The results 

of Mohammadian et al study [16] regarding the 

evaluation of heavy metals concentration at wells 

next to the Zanjan copper and lead factory showed 

that the concentration of metal lead at 59 percent of 
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studied wells (10 wells) is more than Global Health 

Organization (WHO) guidance regarding the lead 

allowable amount in potable water. In this research, 

through increasing the distance from the landfills, 

lead amount also increases; on the other hand, lead 

concentration was higher in winter that summer at all 

the studied wells. The relationship between the 

wells’ distance with the lead concentration was also 

studied and it got clear that they have positive 

meaningful relationship. It means that by increasing 

the distance, the amount of lead also increases. 

However, Mohammadian et al studies [16] indicated 

that there was a negative correlation between the lead 

concentration with the well’s distance from the lead 

and copper factory.  

 Comparing the average of cadmium 

concentration at the studied wells during the two 

seasons with Global Health Organization (WHO) 

standards indicated that cadmium concentration 

amounts were lower than the standard amounts. 

Existence of cadmium at potable water is poisonous, 

and this metal’s amount at studied wells was lower 

than the amount red by the machine that this can be 

due to absorption of cadmium by the soil layers or by 

the soil organic materials [18]. Mohammadian et al 

studies [16] indicated that the concentration of heavy 

metals at 53 percent of the studied wells (9 sample 

wells) was higher than the Global Health 

Organization (WHO) standards. Based on the potable 

water standards, the metal cadmium is located at 

seventh (7
th

) rank from the poisonous point of view. 

However, the metal cadmium is scarce in the nature 

and it can be found in the form of cadmium sulfide 

less than one percent (1%) at the lead and copper 

mines [2,3]. Rain water has a little cadmium and it 

can be found rarely at underground waters with 

geochemical origin. Cadmium amount has been 

reported 14-60 Microgram in each liter (14-60 Mg/L) 

in American potable water [24]. Nickel can be found 

everywhere and exists in abundance at the surface of 

Earth crust. Natural concentration of nickel at soil 

and water doesn’t include biological dangers. But 

higher concentration can be poisonous for human 

being and plants [13]. Nickel also distributes through 

the natural and man-made resources into the 

environment. By releasing the nickel into the 

environment, they easily form complex with ligands, 

and as a result, they are stimulated much more than 

many other heavy metals [19]. The average amount 

of nickel in potable and superficial waters is less than 

20 Nano grams and 15-20 Nano Grams in each liter 

(Ng/L), respectively [9]. Concentration average of 

nickel during summer and winter is 0.16 and 0.02 

Microgram in every liter (Mg/L), respectively. The 

results showed that by increasing the distance from 

the compost factory, the concentration of nickel also 

decreases . Comparing the obtained average of nickel 

concentration in the two seasons with Global Health 

Organization (WHO) standards indicated that this 

metal amounts during summer are more than the 

amounts suggested in Global standards. Increase of 

nickel amount in water leads to the problems of 

allergy, respiratory disorders, iatrogenic botulism and 

finally cancer [9]. 

 The average of copper and chromium 

concentration at different wells in two summer and 

winter seasons was 0.001, 0.01, 0.04, and 0.05 

Microgram in each liter (Mg/L), respectively. 

Comparing the resulted consequences with Global 

Health Organization (WHO) standards shows that all 

obtained concentrations are less than these standards 

and create no problem from the hygienic perspective. 

Excess of copper in human body can results in severe 

pituitary corrosion and the injury of capillary, 

digestive and central nervous systems [9]. On the 

other hand, chromium increase leads to hygienic 

problems. Chromium amount in water is about 10 

Milligram of a liter (10 Mg/L) due to its low 

solvability in water, but this amount increases in 

polluted areas like saline [9]. Environment protection 

agency (EPA) has estimated the maximum 

acceptable amount of chromium in potable (drinking) 

water 0.1 Mg/L. 

 On the whole, the resulted consequences of this 

study showed that the heavy metals amount (except 

nickel) in winter have been more than summer. 

These consequences can be the result of metals 

fraction by water and its permeation into the 

underground layers during winter due to the rains of 

the region. At the end, it can be concluded that 

considering the comparison of metals concentration 

average with Global Health organization (WHO) 

standards regarding potable (drinking) water, the 

studied wells face no hygienic problem in short term, 

but long term usage requires more considerations, 

especially during different seasons.      
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