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Heavy metal contamination of the groundwater of Upper Egypt was 

described. The groundwater samples were analyzed for some heavy 

metals (Mn, Fe, Cu, Zn, Cd, and Pb), by atomic absorption. Determine 

the water quality of ground water which is used for drinking and 

agriculture operations in the study area. Water samples from fourteen 

groundwater wells were collected for one year period (October 2014 to 

September 2015). According to WHO limited for drinking water, 

results showed that only the concentration of Cu and Zn are within the 

saving values. On the other hand concentration of Mn, Fe, Zn, Cd and 

Pb are found to be higher than the allowed WHO limits of the water 

samples analyzed. The autumn months record the highest concentration 

for each Mn, Fe, Cd and Pb (3.58, 10.09, 1.04 and 14.08 mg/l) 

respectively, denoting that metal concentration in the wells vary 

significantly with sampling time. From the data we can  observed that 

concentrations of the heavy metals vary significantly between the 

different ground water wells, indicating that the wells are different from 

each other in terms of heavy metal content. The results of this study 

suggest a possible risk to the population of the study area given the 

toxicity of these metals, and the fact that for many people in the study 

area, ground water is a main source of their water supply. 
 

                  Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Heavy metal contaminations are a problem associated with several areas of intensive industry. High concentration of 

the heavy metal ions is more toxic to human, even deadly. Groundwater contamination with heavy metals is one of 

the most important environmental issues as they are toxic even at low concentrations. Human activities have 

increased the concentrations of heavy metals in the environment. For example, anthropogenic activities e.g. industry, 

agriculture, solid waste disposal increase the con- tents of heavy metals in different environmental matrices (e.g. 

water, soil, air), fruits, vegetables, fish. etc. [1-5].  

 

Lower concentrations of the heavy metals are common in our environment and necessary for good health, but large 

amounts cause acute or chronic toxicity. The hazardous includes cancer, organ damage, and nervous system. When 

heavy metals are digested by the human body, they form complexes with proteins already existing in the body. The 

formation of these complexes is very dangerous to human health because amine (–NH2), thiol (–SH) and carboxylic 

acid (–COOH) groups are involved in the process. The bond created between the metals and these groups alter the 
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natural structure of proteins. In addition, this bond destroys the molecules as they fail to perform their function 

correctly due to cell death. This in turn affects the catalytic characteristics of enzymes in general, which could lead 

to the formation of radicals that are very harmful due to their ability to oxidize the biological molecules present in 

the human body [6-10]. Egyptian laws for environmental affairs are correlated with protecting water resources from 

contamination and it determines the safe values of components and components found in water [11] table 1-1. 

 

Table 1-1:- regulations from the ministry of water resources and irrigation discharge in the Nile River & 

groundwater aquifers. 

Heavy metal Maximum limits of Criteria and Specifications 

Manganese > 0.05  mg / L 

Iron > 1  mg / L 

Copper > 1  mg / L 

Zink > 0.02  mg / L 

Cadmium > 0.003  mg / L 

Lead > 0.001  mg / L 

 

Many studies have investigated the presence and several determination methods of heavy metals in ground water 

and their effect on drinking water [12-16]. The world Health organization (WHO) estimates that about quarter of the 

diseases facing man kind to day occur due to prolonged exposure to environmental pollution [17]. Improper 

management of solid waste is one of the main causes of environmental pollution and degradation in many cities , 

especially in developing countries many of these cites lack solid most regulations and proper disposal facilities 

,including for harmful waste. Such waste may be infection, toxic or radioactive [18]. Municipal waste dumping sites 

are designated places set aside for waste disposal. waste management poses a great challenge to the well –being of 

city residents, particularly those living adjacent the dumpsites due to the potential of the waste to pollute water, food 

sources of waste thus leads to environmental degradation, destruction. Depending on cities level of waste 

management, such waste may be dumped in uncontrolled manner, segregated for recycling purposes, or simply 

burnt .poor of the ecosystem and poses great risks to public health [19]. Generally, salt, salinity, sea water intrusion, 

lateral migration, vertical seepage, hazardous waste disposal sites, underground storage tanks, urban storm water 

runoff, mine drainage, wells and oil-field brines are the major sources of heavy metals for ground water 

contamination [20]. In this work, emphasis was placed on the use of spectral analysis method to identify and identify 

the heavy elements in the groundwater in the region located between Esna in Luxor governorate and El Sebaeya in 

Aswan governorate and knowledge of the negative effects of high concentrations of these metals in health and 

economic aspects. The study of the effect of these elements on water quality in the study area and extent its power to 

drink and agriculture processes  

 

Sampling and Methodology:- 

The groundwater samples were collected from 14 wells in the Upper Egypt area in the region between Esna -Luxor 

Governorate and Al-Sebaeya- Aswan Governorate fig. 2-1.  

 

Sebaeya city in Aswan in where some minerals are extracted and concentrated, the most important phosphate ores 

which are continuously drilled and changed geology of the soil to complete the extraction and washing to increase 

the concentration of phosphate ores. It is also, based groundwater in Sebaeya-Aswan & Esna (east & West) - Luxor 

there are different types of agriculture crops which bear water salinity like Clover, Hibiscus, Sugar cane and Herbal 

plant. 

 

The study was conducted over a full year from October 2014 to September 2015 (fig. 2-1). Samples were drawn 

from almost constant depth and equal size. Heavy metal analysis on groundwater was done to analyze of manganese 

(Mn), iron (Fe), copper (Cu), zinc (Zn) cadmium (Cd), and lead (Pb). These samples were analyzed by using Atomic 

Absorption /Fiaz model- PERKIN ELMER. (Nasser Lake Development Authority). Furthermore, the water quality 

is assessed and the associated risk based on the results obtained is then calculated. AAS is considered to be the most 

efficient and fastest growing trace element analytical technique.  
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Figure 2-1:- Location of the area under study 

 

Results and Discussion:- 
Atomic Absorption Spectroscopy is a useful tool to determine trace elements in aqueous solutions. Table 2 shows 

the content found in groundwater as well as the maximum allowable limits for the concentration of hazardous heavy 

metals in drinking water set by egyption laws and different international organizations. Assessing the risks on 

human health resulting from exposure is further discussed. 

 

Manganese:- 
Manganese (Mn) is metal that occur naturally in soils, rocks and minerals. In the aquifer, groundwater comes in 

contact with these solid materials dissolving them, releasing their constituents, including Mn, to the water. At 

concentrations approaching 0.05 mg/L Mn, the water’s usefulness may become seriously impacted, e.g., there may 

be a metallic taste to the water and staining of plumbing fixtures may become common. At these concentrations, 

however, the health risk of dissolved Mn in drinking water is insignificant. If the round water is oxygen poor, 

manganese will dissolve more readily, particularly if the pH of the water is on the low side (slightly more acidic). 

Dissolved oxygen content is typically low in deep aquifers, particularly if to prevent the use of iron in the 

regeneration of blood hemoglobin. The toxicity not the aquifer contains organic matter. Dissolved manganese may 

form blackish particulates in the water and cause similar colored stains on fixtures [21, 22]. 

 

The manganese concentration (3.58 mg/l) is lower than the maximum permissible limit set by the Egyptian 

government (0.05 mg/l) Table 3-1 a, b, fig. 3-1. Autumn season have the highest concentrations, including most of 

the wells, indicating that the high concentrations are not affected by the nature of the region. High concentrations of 

manganese are due to the complex nature of manganese salts, making it difficult to process the spinach, which have 

the characteristics of rocky geology in the surface layers  

 

Iron:- 

Iron concentrations in surface and groundwater commonly exceed water quality standards. Iron occurs naturally in 

volcanic rocks, associated soils, and alluvial sediments of volcanic origin. The extent to which Fe dissolve in 

groundwater depends on the amount of oxygen in the water and, to a lesser extent, upon its degree of acidity, i.e., its 

pH. Iron, for example, can occur in two forms: as Fe
2+

 and as Fe
3+

. When levels of dissolved oxygen in groundwater 

are greater than 1- 2 mg/l, iron occurs as Fe
3+

, while at lower dissolved oxygen levels, the iron occurs as Fe
2+

. 

Although Fe
2+

 is very soluble, Fe
3+

 will not dissolve appreciably. If the groundwater is oxygen poor, iron will 

dissolve more readily, particularly if the pH of the water is on the low side (slightly more acidic). Dissolved oxygen 

content is typically low in deep aquifers, particularly if the aquifer contains organic matter. Decomposition of the 

organic matter depletes the oxygen in the water and the iron dissolves as Fe
2+

. Under these conditions, the dissolved 

iron is often accompanied by dissolved manganese or hydrogen sulfide (rotten egg smell). When this water is 

pumped to the surface, the dissolved iron reacts with the oxygen in the atmosphere, changes to Fe
3+

 (i.e., is oxidized 

and forms rust-colored iron minerals [21, 22]. 
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The iron concentration (10.09 mg/l) is lower than the maximum permissible limit set by the Egyptian government 

(0.05 mg/l). Spring and autumn seasons have the highest concentrations, including most of the wells, indicating that 

the high concentration are not affected by the nature of the region, and we find these high concentrations in well 

water, which are located within the aquifers, which have the characteristics of rocky geology in the surface layers 

and also in the deep layers, Layers are aerobic. The data of the iron concentration showed in table 3-2 a, b and fig. 3- 

2  

 

Copper:- 

Copper forms strong solution complexes with humic acids. The affinity of Cu for hamates increases as pH increases 

and ionic strength decreases. In anaerobic environments, when sulfur is present CuS(s) will form. Copper mobility is 

decreased by sorption to mineral surfaces. Cu
2+

 sorbs strongly to mineral surfaces over a wide range of pH values. 

The cupric ion (Cu
2+

) is the most toxic species of copper. Copper toxicity has also been demonstrated for CuOH
+
 

and Cu2 (OH)2
2+

 [23]. The copper concentration (0.20 mg/l) is lower than the maximum permissible limit set by the 

Egyptian government (3 mg/l) Table 3-3a, b, fig. 3-3. The highest concentration of copper is found in winter in the 

first four wells due to the relative difficulty of zinc salts because of some rocks in these wells. In general, there is no 

effective effect of zinc element concentrations on water quality in this region 

 

Zinc:- 

Zinc is an essential element in all living organisms. Nearly 200 zinc – containing enzymes have been identified. 

Acute toxicity of zinc arises from the ingestion of excessive amount of salts, either accidentally or deliberately as an 

ematic or dietary supplement [24]. 

 

The zinc concentration (0.25 mg/l) is lower than the maximum permissible limit set by the Egyptian government (5 

mg/l). Table 3-4 a, b, fig. 3-4. Zinc concentrations were established almost constant in all seasons of the year and for 

all wells studied, the recorded values indicate that there is no risk of the presence of zinc in this area due to the 

difficulty of zinc salts compared with the rest of the elements. 

 

Cadmium:- 
The solubility of cadmium in water is influenced to a large degree by its acidity, suspended or sediment- bound 

cadmium may dissolve when increase in the acidity. A relationship between chronic occupational exposure to 

cadmium or chronic oral exposure to cadmium via the diet n concentration area and hypertention could be 

demonstrated [25]. 

 

The cadmium concentration (1.04 mg/l) is higher than the maximum permissible limit set by the Egyptian 

government (0.005 mg/l) Table 3-5 a, b, fig. 3-5 .The recorded results show that high concentrations of lead include 

all seasons of the year and maximum in autumn, This is due to the increase in the percentage of salts in this region 

due to some industries and surrounding activities. 

 

Lead;-  

The ingestion of lead is very dangerous to human health because it destroys the immune system, leaving the body 

vulnerable to all kinds of diseases. Recent studies indicate that exposure to lead is particularly harmful for children. 

Aside from the carcinogenic effects, continuous exposure is related to brain disorders and deterioration leading to 

learning disabilities [25]. The lead concentration (14.08 mg/l) is higher than the maximum permissible limit set by 

the Egyptian government (0.05 mg/l) table 3-6 a, b, fig. 3- 6. 

 

The recorded results show that high concentrations of lead include all seasons of the year and maximum in autumn, 

this is due to the increase in the percentage of salts in this region due to some industries and surrounding activities.  
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Table 3-1:- a  Monthly Variation For Manganese (II) For The Ground Water Samples Taken From West 

Esna(Luxor) Passing By Est Esna (Luxor) Finally By  West Sebaeya (Aswan) (Oct.2014 - Sep. 2015 ) 

October November December January Febrauray Marsh April May June July Augest September

1 0.35 0.19 0.3 0.1 0.33 0.14 0.11 0.12 0.13 0.13 0.11 0.28

2 0.12 0.09 0.09 0.12 0.1 0.16 0.11 0.11 0.12 0.09 0.1 0.51

3 0.11 0.11 0.08 0.1 0.12 0.11 0.1 0.09 0.1 0.12 0.1 0.11

4 0.12 0.08 0.14 0.17 0.25 0.31 0.28 0.09 0.1 0.14 0.11 0.59

5 1.07 2.71 0.08 0.1 0.09 0.14 0.27 0.13 0.15 0.1 0.1 0.11

6 1.67 3.58 1.02 2.08 1.08 1.1 1.38 0.11 0.13 1.12 1.11 1.16

7 0.45 0.12 0.29 0.37 1.01 0.33 0.37 0.35 0.32 0.27 0.18 0.33

8 0.84 0.19 0.06 0.09 0.18 0.23 0.15 0.12 0.11 0.17 0.17 0.56

9 0.37 0.11 0.28 0.3 0.35 0.31 0.26 0.28 0.31 0.38 0.35 0.31

10 0.14 0.11 0.13 0.16 0.14 0.2 0.13 0.13 0.16 0.27 0.23 0.34

11 0.16 0.1 0.08 0.09 0.16 0.13 0.11 0.09 0.12 0.13 0.13 0.15

12 0.11 0.13 0.06 0.11 0.87 0.2 0.11 0.09 0.12 0.1 0.09 0.31

13 0.11 0.1 0.06 0.19 0.1 0.11 0.18 0.07 0.1 0.12 0.09 0.48

14 0.14 0.1 0.06 0.09 0.14 0.15 0.12 0.11 0.13 0.16 0.11 1.29
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Table 3-1:- b Seasonal Mean For Manganese (II) For The Ground Water Samples Taken From West Esna(Luxor) 

Passing By Est Esna (Luxor) Finally By  West Sebaeya (Aswan)  (Oct.2014 - Sep. 2015 ) 

Autumn Winter Spring Summer

Min 0.06 0.07 0.1 0.1

Max 2.1 1.1 1.12 3.58
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Figure 3-1:- seasonal mean for Mn 

 

Table 3-2:- a  Monthly Variation For Iron (II) For The Ground Water Samples Taken From West Esna(Luxor) 

Passing By Est Esna (Luxor) Finally By  West Sebaeya (Aswan)  (Oct.2014 - Sep. 2015 )  

October November December January Febrauray Marsh April May June July Augest September

1 10.09 5.37 7.1 1.36 3.21 2.95 0.49 1.71 2.08 0.85 0.84 1.51

2 2.93 2.82 0.22 2.75 176 6.01 1.51 1.83 2.14 0.42 0.52 1.38

3 2.21 7.85 0.25 2.42 3.2 4.59 0.75 2.01 2.19 0.22 0.67 3.82

4 4.32 1.19 4.39 8.01 8.71 2.41 0.39 1.21 1.32 1.59 1.41 1.02

5 2.53 5.1 0.24 1.86 0.91 9.18 6.15 2.35 2.88 0.2 1.51 2.82

6 2.03 4.12 1.74 5.37 3.62 2.96 0.93 5.75 5.62 3.63 0.82 1.51

7 1.62 3.84 0.25 6.01 1.25 3.87 1.58 1.45 1.44 0.39 3.02 0.42

8 29.2 3.04 0.2 0.69 6.57 6.83 2.42 0.77 0.97 2.35 0.68 5.88

9 1.27 1.25 0.23 1.93 1.42 591 0.35 0.43 0.47 3.88 0.45 0.89

10 1.85 1.41 0.18 8.34 2.11 8.07 1.79 0.47 0.55 44.4 1.93 4.41

11 2.24 1.84 0.34 1.56 2.25 4.09 1.24 0.87 1.01 1.26 0.46 1.41

12 4.13 2.01 0.27 1.08 1.27 2.47 0.69 1.45 1.64 0.91 1.3 0.85

13 1.99 1.63 0.27 0.97 0.88 2.63 4.99 2.01 2.15 1.06 0.53 0.86

14 1.83 2.03 0.21 1.59 1.21 2.72 3.99 2.04 2.35 3.28 0.44 2.86
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Table 3-2:- b   Seasonal Mean For Iron (II) For The Ground Water Samples Taken From West Esna (Luxor) Passing 

By Est Esna (Luxor) Finally By  West Sebaeya (Aswan)  (Oct.2014 - Sep. 2015 ) 

Autumn Winter Spring Summer

Min 0.18 0.35 0.47 0.42

Max 8.1 9.83 2.88 10.09
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Figure 3-2:- seasonal mean for Fe 
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Table 3-3:- a  Monthly Variation For Cupper Cu(II) For The Ground Water Samples Taken From West Esna(Luxor) 

Passing By Est Esna (Luxor) Finally By  West Sebaeya (Aswan)  (Oct.2014 - Sep. 2015 ) 

October November December January Febrauray Marsh April May June July Augest September

1 0.19 0.1 0.09 0.04 0.03 0 0.18 0.05 0 0.06 0.03 0.06

2 0.14 0.02 0 0.05 0 0.07 0.13 0.02 0 0.02 0.05 0.01

3 0.08 0.09 0.02 0.11 0.06 0.05 0 0.07 0.06 0.02 0 0.06

4 0.06 0.01 0.07 0.06 0.08 0.04 0.02 0.01 0.03 0.04 0 0.05

5 0.09 0.2 0 0.03 0 0.07 0.02 0.05 0.07 0 0.02 0.04

6 0.04 0.11 0.05 0.03 0.06 0.09 0.01 0.14 0.14 0.12 0.04 0.05

7 0.02 0.05 0.03 0.14 0 0 0.05 0 0 0.05 0.08 0

8 0.14 0.16 0.03 0 0 0.02 0.02 0 0 0.04 0.08 0.06

9 0.07 0.03 0.03 0.07 0.04 0.07 0.05 0 0 0.12 0.02 0.04

10 0.06 0.05 0.03 0.07 0.03 0 0.02 0 0 0.07 0.05 0.05

11 0.06 0.1 0.02 0.02 0.03 0 0.04 0.04 0.06 0 0.03 0.68

12 0.13 0.12 0.03 0.01 0.07 0.02 0 0 0 0.03 0.06 0.12

13 0.1 0.07 0.05 0 0.01 0 0.03 0.02 0.04 0.01 0.05 0.08

14 0.07 0.08 0.04 0.09 0.07 0.07 0.1 0.04 0.06 0.19 0 0.12
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Table 3-3:- b Seasonal Mean For Cupper Cu(II) For The Ground Water Samples Taken From West Esna(Luxor) 

Passing By Est Esna (Luxor) Finally By  West Sebaeya (Aswan)  (Oct.2014 - Sep. 2015 ) 

Autumn Winter Spring Summer

Min 0.01 0.01 0.02 0.01

Max 0.15 0.18 0.19 0.19
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Figure 3-3:- seasonal mean for Cu 

 

Table 3-4:- a Monthly Variation For Zinc Zn(II) For The Ground Water Samples Taken From West Esna(Luxor) 

Passing By Est Esna (Luxor) Finally By  West Sebaeya (Aswan)  (Oct.2014 - Sep. 2015 ) 

October November December January Febrauray Marsh April May June July Augest September

1 0.45 0.15 0.21 0.1 0.09 0.07 0.15 2.25 2.35 1.36 0.85 0.11

2 0.14 0.1 0.06 0.11 0.07 0.12 0.12 0.22 0.24 0.06 1.74 0.05

3 0.14 0.1 0.09 0.09 0.07 0.09 0.08 0.85 0.63 0.06 0.36 0.04

4 0.19 0.1 0.15 0.1 0.09 0.08 0.08 0.24 0.28 9.61 5.3 0.03

5 0.16 0.27 0.11 0.17 0.14 0.03 0.31 5.35 6.73 9.43 7.82 0.09

6 0.15 0.26 0.11 0.18 0.09 0.06 0.14 0.35 0.18 10.79 5.85 0.02

7 0.16 0.18 0.08 0.23 0.12 0.07 0.13 0.17 0.09 2.35 1.03 0.06

8 6.67 0.45 0.12 0.08 0.11 0.09 7.72 0.05 0.07 0.11 4.38 0.28

9 5.86 0.16 0.15 0.22 0.34 1.01 0.21 0.28 0.34 11.22 7.61 0.32

10 0.31 0.17 0.11 0.11 0.26 0.25 4.52 3.21 4.88 11.32 8.31 0.18

11 5.66 0.1 0.15 0.13 0.41 0.09 0.19 0.96 1.04 7.93 0.22 0.14

12 0.52 0.19 0.13 0.09 0.12 0.16 0.59 2.81 3.13 9.53 0.45 0.21

13 0.23 0.19 0.12 0.12 0.17 0.15 0.43 0.25 0.33 4.72 0.18 0.19

14 2.8 0.18 0.12 0.24 0.17 0.16 8.13 8.3 9.22 11.11 2.53 0.14
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Table 3-4:- b Seasonal Mean For Zinc Zn(II) For The Ground Water Samples Taken From West Esna(Luxor) 

Passing By Est Esna (Luxor) Finally By  West Sebaeya (Aswan)  (Oct.2014 - Sep. 2015 ) 

Autumn Winter Spring Summer

Min 0.06 0.06 0.06 0.02

Max 0.41 8.13 11.32 6.67
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Figure 3-4:- seasonal mean for Zn 
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Table 3-5:- aMonthly Variation For Cadmium Cd (II) For The Ground Water Samples Takes From West 

Esna(Luxor) Passing By Est Esna (Luxor) Finally By  West Sebaeya (Aswan)  (Oct.2014 - Sep. 2015 ) 

October November December January Febrauray Marsh April May June July Augest September

1 0.04 0.02 0.03 0.14 0.3 0.11 0.14 0.08 0.09 0.1 0.11 0.12

2 0.05 0 0 0.14 0.11 0.11 0.1 0.06 0.07 0.07 0.1 0.31

3 0.02 0.4 0.02 0.13 0.12 0.09 0.1 0.09 0.12 0.06 0.09 0.11

4 0.03 0.04 0.02 0.12 0.28 0.09 0.1 0.11 0.14 0.07 0.1 0.11

5 0.02 0.03 0.01 0.15 0.12 0.19 0.09 0.09 0.12 0.08 0.08 0.07

6 0.03 0.04 0.04 0.19 0.14 0.11 0.22 0.07 0.09 0.1 0.08 0.07

7 0.04 0.01 0.01 0.28 0.2 0.15 0.12 0.08 0.1 0.09 0.08 0.06

8 0.02 0.02 0.02 0.13 0.09 0.11 0.07 0.07 0.09 0.06 0.1 0.36

9 0.06 0.02 0.03 0.16 0.15 0.11 0.14 0.09 0.11 0.12 0.1 0.1

10 0.02 0.03 0 0.1 0.1 0.1 0.11 0.07 0.09 0.11 0.06 0.06

11 0.03 0.01 0 0.12 0.12 0.09 0.08 0.08 0.1 0.09 0.06 0.06

12 0.03 0.05 0 0.17 0.21 0.12 0.11 0.06 0.08 0.08 0.02 0.08

13 0 1.04 0 0.13 0.11 0.09 0.09 0.04 0.06 0.08 0 0.43
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Table 3-5:- b Seasonal Mean For Cadmium Cd(II)  For The Ground Water Samples Taken From West Esna(Luxor) 

Passing By Est Esna (Luxor) Finally By  West Sebaeya (Aswan)  (Oct.2014 - Sep. 2015 ) 

Autumn Winter Spring Summer

Min 0 0 0.04 0

Max 0.31 0.28 0.22 0.14
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Figure 3-5:- seasonal mean for Cd 

 

 

 

Table 3-6:- a     Monthly Variation For Lead Pb (II) For The Ground Water Samples Taken From West Esna(Luxor) 

Passing By Est Esna (Luxor) Finally By  West Sebaeya (Aswan)  (Oct.2014 - Sep. 2015 ) 

October November December January Febrauray Marsh April May June July Augest September

1 0 0.21 0 0 10.33 0.25 0.34 0.11 0.12 0 0.18 5.85

2 0 0 0 0 0.22 1.22 0.66 0.12 0.13 0 0.17 2.45

3 0 0.42 0 2.71 4.3 0.11 0.48 0.22 0.21 0.11 0 3.01

4 0 0.21 0 0 0.25 1.35 1.4 0.1 0.11 0 0.18 1.98

5 0 0 0 1.01 1.22 0.61 0.53 0.18 0.2 0.18 0.26 0.21

6 0 0.41 0 5.8 1.61 0.55 3.44 0 0 0.28 0.26 3.37

7 0 0 0 1.01 2.42 8.69 0 0.23 0.26 0 0.2 0.23

8 0 0.98 0 0 0 0.14 0.12 0.19 0.21 0 0.33 1.76

9 0 2.44 0 1.28 3.51 0.41 0.17 0.45 0.53 0.11 0.25 0.22

10 0 0.16 0 2.56 0.24 0.33 0.17 0 0 0.3 0.21 0.18

11 0 0 0 0 0.3 0 0.12 0 0 0 0.11 2.73

12 0 14.8 0 2.56 0.42 3.4 0.17 0 0 0.15 0.11 4.15

13 0 1.61 0 5.09 3.68 0.33 0.19 0.11 0.12 0.11 0.05 0.3

14 0.2 0.52 0 2.72 3.63 4.03 0.27 0.21 0.23 0.2 0.1 5.33
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Table 3-6:- b Seasonal Mean For Lead Pb(II) For The Ground Water Samples Taken From West Esna(Luxor) 

Passing By Est Esna (Luxor) Finally By  West Sebaeya (Aswan)  (Oct.2014 - Sep. 2015 ) 

Autumn Winter Spring Summer

Min 0 0 0 0

Max 14.8 10.33 8.69 0.53

F
o

u
rt

en
 W

el
ls

L
ea

d
 P

b
(I

I)

Sample(weels)

 
 

 
Figure 3-6:- seasonal mean for Pb 

 

Conclusions and Recommendations:-  
The aims of this work determine the heavy metals found in the ground water of upper egypt in the area between 

Esna of luxor governorate to Al-sebaya of Aswan governorate.. The source of these heavy metals was from the 

ground rock found nearest to the natural water. Having entrance of those heavy metals in the body of peoples my 

leads to different health risks such as cancer, kidney problem, nausea, high blood pressure. Atomic Absorption 

Spectroscopy (AAS) used to determine the concentrations of heavy metals under study (Mn, Fe, Cu, Zn, Cd and Pb). 

The concentrations of four metals (Mn, Fe, Cd, and Pb) are higher than the allowed WHO limits. Iron and lead have 

the highest risk of high altitude of 100% above the permissible limits. Municipal waste, landfills, cesspits, and in-

cineration of solid wastes in the study area are responsible for the occurrence of the trace metals detected in the 

groundwater of the study area. It is concluded that un- controlled consumption of groundwater which is used for 

drinking in the study area may be dangerous for human health. Our recommendations are that uncontrolled disposal 

of wastes and incineration of solid waste should be banned and responsible authorities have to monitor and control 

the quality of groundwater periodically (e.g. heavy metals content) in the area under study.  
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