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SUMMARY

The increased use of heavy metals like lead, copper, mercury and cadmium in
industry and agriculture, and thier subsequent intrusion in indeterminate amounts
into the environment has caused ecological and biological changes. In our study 50
water samples were collected from Abu-Tig, Assiut Manquabad, Bany-Qurra and
Dairut, at winter and summer 1992/1993. Water samples were subjected to analysis
for the presence of lead, copper, mercury and cadmium. Our results revealed that
lead concentrations in water of the different examined areas were 1.940, 0.810,
0.810, 0.314 and 0.790 ppm in winter and 0.220, 0.270, 0.313, 0.222 and 0.200
ppm in summer at Abu-Tig, Assiut, Mangabad, Bany-Qurra and Dairut
respectively. Abu-Tig and Assiut areas registered the highest concentration in winter
and Mangabad and Assiut in summer. The examined water samples were above the
permissible limit of WHO (0.10 ppm) or United States Environmental Protection
Agency (US EPA) which is 0.05 ppm. The highest concentration of copper in water
samples collected from Mangabad and Bany-Qurra were 0.42 and 0.088 ppm in
winter and 0.522 and 0.39 ppm in summer. The examined water samples showed
values less than the permissible limits adopted by US EAP (1.0 ppm). A
concentration of 18.700 and 12.400 ppb were the highest concentrations of mercury
in water samples collected from Assiut and Bany-Qurra in winter and 24.800 and
15.600 ppb in Bany-Qurra and Dairut in summer. The examined water samples
showed values more than the permissible limits adopted by US EPA (2 ppb). The
highest concentration of cadmium in water at Bany-Qurra and Mangqabad (0.009
and 0.007 ppm) in winter and Dairut and Mangabad (0.012 and 0.015 ppm) in
summer. Water samples showed cadmium values less than the permissible limit
(0.01 ppm) except water samples collected from Mangabad and Dairut in summer
which reached to 0.015 and 0.012 ppm respectively.
Keyword: Lead, Copper, Mercury and Cadmium levels in River Nile
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INTRODUCTION

The control of water pollution is important not only for amenity and
public health reasons but also because clean water for domestic, industrial
and agricultural use is in short supply. There is considerable evidence that
some heavy metals may be harmful to health at levels recorded in the
environment. They are conservative pollutants in that they are not broken
down, or are broken down over such a long time scale, that they effectively
become permanent additions to the aquatic environment. The heavy metals of
most wide spread concern to human health are lead, copper, mercury and
cadmium, Nriagu (1988) has suggested that over 1 billion (10%) human
beings are currently exposed to elevated concentrations of toxic metals and
metalloids in the environment and several million people may be suffering
from subclinical metal poisoning.

The heavy metals in freshwater are a matter of concern because of their
toxic potential ability to be accumulated in food chains, therefore (Cd2* and
Hg2* are on first list and Pb on second list percent of dangerous substances,
(Gardiner and Mance, 1984 and Ellis, 1989). The River Nile is the most
important aquatic system of Egypt. It provides the freshwater supply for the
whole country. In addition it considered the major source of fish which is the
main source of animal proteins in Egypt nowaday. The aim of this work was
to assess the levels of lead, copper, mercury and cadmium in water samples
collected from the River Nile at Abu-Tig, Assiut (El-Wilidiya), Manquabad,
Bany-Qurra and Dairut areas during winter and summer 1992/1993.

MATERIAL and METHODS

50 water samples were collected from the River Nile at Abu-Tig,
Manquabad, Assiut (El-Wilidiya), Bany-Qurra and Dairut during the years
1992/1993, 25 samples in winter and the same number in summer. Samples
were collected from the River Nile at various distances and depths, five
samples from each area as shown in the location map of studied areas fig. 1.
Water samples were digested by the use of a mixture of equal volumes of
nitric and perchloric acids according to Chau et al. (1974). Lead levels of the
prepared water samples were estimated according to the method of
Campiglio (1979) using lead electrode model 94-82 attached to expandable
ion analyzer (EA 920), Orion Research, Orion American Company. Copper
levels were determined according to the method of Smith and Manahan
(1973) in the same manner. Estimation of mercury levels in water samples
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was according to Overman (1971). Cadmium levels were estimated
according to Gardiner (1974) in the same way.

RESULTS

The analysis of lead in water in winter season revealed an increase in the
concentration of lead at Assiut and Manqgabad areas (0.810 ppm for both)
more than other areas of Dairut, Abu-Tig and Bany Qurra which reached
0.79, 0.72 and 0.31 ppm as shown in table 1. The highest concentration of
water in summer registered at Manqabad and Assiut areas (0.313 and 0.270
ppm) in comparison with the areas of Bany Qurra, Abu-Tig and Dairut
(0.222, 0.220 and 0.200 ppm). Analytical findings of copper concentration of
the water supply at the various areas of study showed in the same table. The
highest concentration registered in water samples collected from Manqabad
and Bany Qurra in winter and in summer seasons were 0.42, 0.088 and
0.522, 0.39 ppm respectively, while Assiut, Dairut and Abu-Tig areas
showed the lowest concentrations (0.041, 0.061 and 0.077 ppm) in winter
and (0.144, 0.210 and 0.128 ppm) in summer.

Analysis of water samples for mercury in studied areas proved that highest
concentration was at Assiut and Bany Qurra areas in winter (18.700 and
12.400 ppb). and at Bany-Qurra and Dairut areas in summer (24.800 and
15.600 ppb). Cadmium concentrations in water samples showed its highest
level in Bany-Qurra and Mangabad (0.009 and 0.007 ppm) in winter and
Mangqabad and Dairut (0.015 and 0.012 ppm) in summer.

DISCUSSION

Table 1 shows the levels of tested heavy metal concentrations in water
samples collected during winter and summer 1992/1993 from the River Nile.
Indeed, it is well known that metal concentrations in river waters may vary
over wide ranges (Lietz and Galling, 1989). Our study revealed an elevation
of lead concentration in water samples collected from Assiut and Manqabad
in winter as well as in summer. These results could be attributed to the
presence of industrial discharge from superphosphate factory and petrolleum
factory, in addition to pollution of the River Nile which lies near the high
way and motor cars effluentsithe effects of many industrial and
anthropogenic activities in the areas of sample collection. Since this area is
the most densely populated and there are many industrial activities, several
domestic and industrial effluents and wastes are discharged to the river's
water.It is well known that the main sources of environmental pollution in
Assiut province return to the presence of various factories like
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superphosphate and cement factories at Manqabad, soap and oil factory at
Bany-Qurra, in addition to the petroleum factory located beside Assiut City.

Van Hassel et al. (1980) stated that high way or motor boat traffic are the
main source of lead pollution. Also El-Nabawi et al, (1987) reported that
industrial and agriculture discharge are primary source of lead pollution in
Egypt.Mason (1991) cited that tetra-ethyl lead is used as petrol additive
which has been widely dispersed in environment.Qur results revealed that the
highest level of lead recorded in water samples collected from Mangabad and
Assiut areas was 0.810 ppm. WHO (1972) stated that the international
standards for drinking water must not exceed 0.1 mg lead/liter. In the
presence of nitrate, ammonium salt or dissolved carbon dioxide the water
become plumosolvent, level of lead as high as 25 mg/liter have been
reported.

Twort et al. (1974) reported that the WHO "international standards"
(1971) a tentative limit of 0.1 mg lead/liter in water, the WHO "European
standards" (1970), suggested that a maximum lead concentration in water is
0.3 mg/liter and under normal running condition the concentration of lead in
water should be less than 0.05 mg/liter. Wardrope and Graham (1982)
stated that the WHO and European communities recommended lead level for
water 0.1 ppm. WHO (1984) stated that the natural lead content of lake and
river water world wide has been estimated to be 1-10 ug/liter. The
comparison between our results and the previous recommended international
standards, indicated a higher lead concentration recorded in all water samples
in winter as well as in summer.

The analytical study of water samples revealed an elevation in copper
concentration at Manqabad and Bany-Qurra areas in winter and in summer
seasons. This elevation may be attributed to industrial effluents discharged
from factories at Manqabad and Bany-Qurra. Ibrahim (1980 and 1983)
recorded that copper was significantly elevated at the main source of
superphosphate effluent on River Nile as a result of rock phosphate usage
during the processes of superphosphate fertilizer at Manqabad. Omaya
(1982) stated that level of copper increased in recent years in marine and lake
sediments near industrial region.Singh et al. (1990) stated that subermarkha
river at Ghatsila is polluted by effluents discharge from Hinduston copper
limited and uranium corporation of India limited.Our results revealed that the
level is less than the permissible limit 1.0 ppm recommended by US EPA
(1986).

Analysis of water samples revealed an elevation of mercury at areas of
Assiut and Bany-Qurra in winter and Bany-Qurra and Dairut in summer.
Elevation of mercury at Assiut may attributed to the use of mercuric
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compounds as fungicides in agriculture and horticulture and at Bany-Qurra
due to industrial discharge from soap and oil factory. Elevation of mercury at
Dairut may attributed to the direction of water stream from south to north
(Fig. 1). WHO working group (1989) recorded that the chlora-alkali
industry, the wood pulping industry also released significant amounts of
mercury. High concentrations of metal are still present in sediments,
associated with the industrial application of mercury. Mason (1991) stated
that some industry release mercury into the environment, chloro-alkali
industry which produces chlorine and sodium hydroxide electrolytically,
using mercury as cathode is responsible for much contamination of lakes and
rivers. Our result proved that mercury concentrations higher than the
permissible limit (2.00 ppb) recommended by the international standards of
US EPA (198¢).

The analytical study of water revealed an elevation of cadmium levels at
areas of Bany-Qurra and Manqabad in winter and at Mangqabad and Dairut in
summer, which showed cadmium levels higher than that recommended in the
international standards (0.01 ppm) of US EPA (1986). Davis (1984) stated
that the main sources of cadmium pollution are the combustion of gasoline.
The utilization of cadmium containing pesticides, phosphate fertilizers and
industrial wastes may be the main sources of contamination. On the other
hand Oronsaye and Brafield (1984) stated that heavy metals including
cadmium are released into the aquatic environment by industrial concerns
such as mining and plating processes.

It should be stated that the water of the River Nile which is the source of
life of Egypt is polluted with lead and mercury in some areas along its course
in Assiut region. These pollutant metals may be derived from anthropogenic
activities, industrial as well as agricultural wastes and several major drains.
Regular analysis and monitoring programms should be applied in an attempt
to control these environmental pollution by heavy metals.
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Fig. 1. location map of studied areas
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