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ABSTRACT

River Nile water was known to be clean. But now after discharging industrial
effluents T.F.F., municipal agric. waste (Kafr El-Dabbusi) and Electrical Station at
Kafr El-Bateekh discharging its waste in River Nile.

Water temperature, E.C., nitrogenous compounds were recorded salinity,
total alkalinity, total hardness were also estimated. Heavy metals and total bacteria
were measured to all locations under investigation.

INTRODUCTION

River Nile was known as a clean river in the past time, but now it is
subjected to human activities that cause pollution. As long as 1000 km from
Aswan to Cairo, it received about 3.2 billion cubic meters of Agric.
discharges beside 0.4 billion c.m. industrial effluents (EI-Motassem, 1987).
There were about 37 main drains discharging municipal Agricultural and
industrial waste water (Aboul-Ela et al., 1990 and EI-Sherbini, 1996).

Water quality is a term in its broad sense includes all physical,
chemical and biological characteristics of water. The main environmental
factors affecting toxicity are; water hardness, oxygen and CO2 comcen., pH,
temp. and salinity (Skidmore, 1974). Agricultural effluents such as fertilizers,
pesticides, underground water and sewage wastes change water quality with
regard to its physico-chemical and biological properties (Abel, 1989).

The aim of the present work was to show out the effect of pollution in
Dakahlia and Demietta states along the River Nile water on water quality.

MATERIALS AND METHODS

Samples of water were collected from locations depicted in Table 1.
pH was measured directly using pH-meter model Porda Mess 654.
Electric conductivity (E.C.). Values were measured at site using
conductivity meter WTW LF-91.

Nitrite and nitrate: it were determined according to Black (1965).
Amonia-N: It was determined by Nesseler's method as described by
APHA (1985).

Total nitrogen: It was determined by micro-kjeldahl method (AOAC,
1984).

Salinity and total hardness: It was measured according to APHA
(1985).

Heavy metals: Heavy metals were determined according to APHA
(1985).

Bacteriological examination: Samples of water were examined for total
bacterial count as Echerichia coli count according to APHA (1985).
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Table 1. Locations of investigated samples.

Location Governorate Notice

El-Kraimate location

This location was chosen as control, as it
I Giza lies far from sources of pollution, near
desert at about 80 km south of Cairo, in
Giza Governorate

Awish Al-Hajar location

Il It lies about three Km south east of Talkha
Fertilizer Factory and therefore it is far from
the factory water discharges

Talkha Fertilizer Factory (T.F.F.) location

It lies directly close to the north borders of
T.F.F. and receives the main outlets of
" Dakahlia factory drainages. Talkha Fertilizer Factory
is considered as an important source of air
and water pollution.

Kafr Al-Dabbusi location

It lies on Damietta branch of River Nile (25-
v km north T.F.F.). It receives a mixture of
three types of pollutants, which include the
sewage, agricultural and industrial effluents.

Kafr El-Bateekh location

\Y Damietta It lies in Damietta Governorate and
receives the discharge of Electric Power
Station.

RESULTS AND DISCUSSION

The level of pollutants increased in the River Nile due to the
increasing of industrial, agricultural and sewage effluents. The present study
was carried out to measure pollution level via evaluation of water quality in
its brood sense, using many parameters, for collected water from
investigated location.

Table 2 depicted temp., pH and electrical conductivity

1. Water temperature:

Water temperature is very effective in Oz solubility , turbidity,
biochemical processes of aquatic organisms (Abdel-Hamid, 1996). There is a
relationship between temperature, pH and percentage of ammonia in the
toxic form of unionized ammonia (NHs).
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Table 2. Temperature, pH value and electric conductivity of water from
different locations during winter and summer (1997).

Temperature pH Electric
(°C) value conductivity
Locations? (mms/cm)

Winter | Summer | Winter | Summer | Winter | Summer

I 20.0 g? 29.0e 7.50 ef 8.30c 0.140j | 0.180h
I 19.0¢ 25.0f 7.00g | 7.75de | 0.1601 | 0.250¢g
1 50.0 b 56.0 a 9.10b | 10.33a | 1.800b | 1.900 a

v 20.0g 31.0e 7.10 fg 7.60 e 0.350f | 0.400e
V 36.0d 40.0c 7.80de | 8.19cd | 0.590d | 0.690 c
F_test *%* *%* **
Overall
mean 29.0 b® 36.2a 7.70b 8.43a [ 0.609b | 0.684 a
F_test *%* *%* **
1 |: El-Kraimate II: Awish Al-Hajar IIl: Talkha Fertilizer Factory
IV: Kafr Al-Dabbusi V: Kafr El-Bateekh.

2 Within each column (including data for winter and summer), values followed by the same
letter(s) are no significant difference (P = 0.05).

3 Within the overall mean row, for each parameter, values followed by the same letter have
not significantly different (P = 0.05).

** Significant, (P = 0.05).

Location Il and V showed the highest values of temp. (50.0 - 56.0) &
(36.0 - 40.0) °C as it is affected by two factories, Talkha Fertilizer Factory
(TFF) and Kafr El-Bateekh Electric Station. While, location of Awish Al-Hajar
showed the lowest temp. 19.0 - 25.0 in winter and summer, respectively. The
last location is not near to any factory.

2. Water pH:

It was observed that pH value elevate with increase in water temp. It
ranged between 7.0 to 9.1 and 7.6 to 10.33 during winter and summer,
respectively. The highest pH value was recorded for location Il (9.1 and
10.33) for winter and summer, respectively. Abdel-Hamid (1994) reported
that pH values of fresh water are variable and influenced by presence of
nitrogenous pollution plants consuming CO2 and soil pH. The obtained
results were in agreement with those reported by El-Dyasty (1997) (7.6-10.9)
for fresh water collected from location Il and IlI.

As the pH has a pronounced effect on toxicity of nitrogen and metal
compounds such as solubility of heavy metals. The metals will be more toxic
at pH 5-7, while the toxicity decreased at pH 8-9 (Everall et al., 1989).

3. Electric conductivity (E.C.):

It was reported by Abdel-Hamid (1996) that E.C. of water increased in
the presence of salts. As TFF has a pronounced discharge of salts, it is
expected that this location will have a high degree of E.C. as shown from
Table 2. Location of TFF was followed by Kafr El-Bateekh Electric Station as
its effect on water E.C.
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4. Nitrogenous compounds (nitrite, nitrate, ammonia and T.N.):

Table 3 depicted nitrite, nitrate, ammonia and total N. Nitrate and
nitrite showed the same trend. Nitrite varied from 0.0241 mg/L in winter and
0.0297 mg/L in summer in location | and 0.0268 mg/L in winter and 0.0320
mg/L in summer in location II, while it showed the highest level in location IlI
(0.0620 mg/L in winter and 0.0623 mg/L in summer) as it is affected by TFF.
Location Ill was followed by location 1V and the last was followed by location
V. Location IV was affected by agricultural discharge. Nitrate showed the
same trend.

The present observations were higher than those recorded for El-
Manzalah lake (11 ppb) by Abdel-Hamid and El-Zareef (1996), and Egyptian
lakes such as Mariut, Edku and Brollus (Saad, 1990). This phenomena may
be attributed to the difference between lakes and running water.

Nitrites are intermediate products in the nitrification process of
ammonia to nitrate (Abdel-Hamid, 1996). The toxicity of nitrite may be due to
the reaction of nitrite with secondary amines to produce carcinogenic
nitrosamine that threated every vital tissue (Mostafa, 1988 and Ali, 1991).

The present results of nitrate did not agree with Zyadah (1995) (1.0 -
5.53 mg/L) in El-Manzalah lakes water. Nitrate showed to be the largest
concentration in location Ill, and the lowest level was found in location IV and
V.

Ammonia level differed according to season and location. It is high in
summer than winter, and showed the largest concentration in location Il
(TFF) (3200.77-3202.03 mg/L), which are considered to be toxic for plant
and animals. The water in location Il sometimes showed white patches of
ammonia floating over water surface due to high value of ammonia that
produced from TFF.

All values obtained except in location | and Il were higher than the
maximum recommended level in wastewater (0.5 mg/L) as reported by EPA
(1983).

5. Total Na:

It could be observed from Table 3 that total N2 reached its recorded in
maximum level at location Il in the two seasons. The last location showed
more concentration for all nitrogenous compounds as its products are
nitrogenous fertilizers and so its discharge will increase nitrogen compounds.

Total N2 estimated showed to be more than N2 in different forms of
compounds as nitrite, nitrate and ammonia. This may be as a result of
different ways of stimulating N2 in the other forms of nitrogenous
compounds.
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Table 4. Salinity, total alkalinity and total hardness (as mg/L) of water
from different locations during winter and summer (1997).

Salinity Total Total
Locations? alkalinity hardness
ocations Winter | Summer | Winter | Summer | Winter | Summer
[ 36.1312 | 52.25h | 147.42fg | 144.81g | 385.60d | 140.701
I 55.90 61.37f | 156.78ef | 143.09g | 151.47h | 128.10]j
M 974.43 b | 1016.96a | 861.90a | 421.00b | 422.10c | 417.30b
v 378.96d | 398.37c | 348.66¢c | 336.58d | 501.63a | 275.43 g
Y 216.54e | 216.67e | 161.46 e | 147.42fg | 308.00e | 294.00 f
F_test ** ** **
Overall 332.39b% | 349.12a | 335.24a | 238.58b | 353.76 a | 251.10 b
mean
F_test ** ** *%
L |: El-Kraimate II: Awish Al-Hajar IIl: Talkha Fertilizer Factory
IV: Kafr Al-Dabbusi V: Kafr El-Bateekh.

2 Within each column (including data for winter and summer), values followed by the same
letter(s) have no significant difference (P = 0.05).

3 Within the overall mean row, for each parameter, values followed by the same letter have
not significantly different (P = 0.05).

** Significant, (P = 0.05).

6. Salinity:

Salinity means the total concentrations of all ionic constituent present
in water sample (Cloude and Boyd, 1979).

From Table 4, it could be shown that salinity of water samples ranged
between 36.13 - 974.43 mg/L in winter and from 52.25 to 1016.96 mg/L in
summer. Location Il characterized by a high salinity level (974.43 and
1016.96 mg/L), while location | recorded the lowest value (36.13 and 52.25
mg/L). Statistical analysis of salinity revealed presence of significant (P =
0.05) differences among location and between seasons.

The obtained results for water salinity were higher than that given by
El-Dyasty (1997), who recorded average values of 35.33, 320.48 and 189.37
mg/L for water salinity of locations Il, Il and IV, respectively.

7. Total alkalinity:

The total alkalinity includes the total concentrations of OH", CO3s~ and
HCOs in the water. The results for total alkalinity were illustrated in Table 4.
The results revealed that total alkalinity was higher in collected water
samples during winter than that during summer. The values of total alkalinity
ranged between 147.42 - 861.90 and from 143.09 to 421.00 mg/L in the two
seasons, respectively. The highest values (861.0 and 421 mg/L) were found
for location IIl, while the lowest one (143.09 mg/L) was obtained for location
Il in summer.

The present results were in disagreement with those reported by El-
Dyasty (1997), who found that the total alkalinity values were 140.00, 512.12
and 850 mg/L in the water samples taken from locations Il, Il and IV,
respectively.
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According to Cloude and Boyd (1979), the water of location Il is
considered very hard water, whereas they noticed that natural water, which
contains more than 300 mg/L of CaCOs is considered very hard for biological
purposes.

8. Total hardness:

Total hardness includes temporary hardness, which caused by
carbonates and bicarbonates of calcium and magnesium, in addition to
permanent hardness which due to calcium sulphate.

Total hardness followed the same trend as total alkalinity (Table 4).
The overall means of total water hardness was 353.76 and 251.1 mg/L in
winter and summer, respectively.

The maximum level was found in location IV (501.63 mg/L) by
rollowed location 11l during winter (422.10 mg/L). While the minimum value
was recorded in location Il in both seasons (151.47 and 128.10 mg/L).

The obtained results are in disagreement with those mentioned by El-
Dyasty (1997), who gave average values of 116.0, 52.5 and 120.0 mg/L for
total hardness in water from locations 11, 11l and 1V, respectively.

As recorded by Rishah and Al-Khodary (1994), the contamination
leads to elevate of water hardness and consequently affects the fish
production.

From Table 4, it was clear that total alkalinity and total hardness
showed the same trend especially in winter than in summer. This
phenomena may be attributed to the fact that irrigated in Egypt stop in winter
leading to little dilution of contaminants in winter than in summer where there
will be a flow of River Nile. According to this fact, there would be a decrease
in the two parameters in summer.

Location IV showed the most concentration of total hardness during
winter than other locations because it is a center of accumulation of sewage,
agricultural drainage and location Il discharge.

9. Heavy metals:

Pollution of the aquatic environment with heavy metals became a
serious problem during the recent years. Heavy metals in water is associated
with man’s activities, industrial and agricultural discharges. The later two
sources are considered the primary reasons of metal poisoning of aquatic
environment.

The present study involved the determination of lead, cadmium and
zinc in water samples during winter and summer, 1997. The results are
recorded in Table 5.

a. Lead:

It is clear that there were no significant differences in lead contents
among seasons in all locations. The highest levels were observed in location
IV (0.413 and 0.452 ppm), while the lowest ones were recorded in location |
and II.
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The obtained results for lead content in all locations (except location |
and IlI) were above the permissible limit according to Mance (1987), who
reported that the critical concentrations of lead in fresh and salt waters
ranged from 5 to 20 ug/L, while lead concentrations in location | and Il are
within the permitted allowance limit. In addition to the Egyptian Law No. 48
(1982) for fresh water quality criteria of River Nile and water canals, shows
that the concentration of lead in pg/L must not be more than 50 after
drainage of treated liquid industrial waste.

b. Iron:

As shown in Table 5, iron concentration ranged from 0.354 to 1.238
and 0.358 to 1.333 mg/L in water samples collected during winter and
summer, respectively. There were no significant difference between iron
concentrations of water samples collected from location | and Il in two
seasons, while there was significance between seasons in locations V.
Location IV showed to contain the highest value (1.238 and 1.333 mg/L)
followed by location V (1.113 and 0.925 mg/L), while the lowest value was
recorded in water samples collected from location | and 1.

c. Cadmium:

Table 5 revealed that the levels of cadmium affected by locations and
seasons except in locations | and IlI, which contained approximately the
same value in both two seasons. It is clear that were significant differences
among seasons, as the overall mean was 0.0126 and 0.018 in winter and
summer, respectively. The highest concentration was recorded in location IV
in two seasons (0.029 and 0.033 mg/L) and location V during summer (0.032
mg/L).

Cadmium concentrations in the present study in location Ill, IV and V
are above the permitted allowance (0.002 ppm) as reported by Mance (1987)
and 0.005 ppm according to WHO (1984), while in the location | and Il are
within the permissible limit.

d. Zinc:

Concerning zinc content, Table 5 clarified that there were no
significant differences between water samples collected from location | and Il
during the two seasons. The same trend was observed between location Il
and 1V, also during two seasons and location V only in winter. In general, the
overall mean was 0.459 and 0.575 mg/L in winter and summer water
samples, respectively.

Location V during summer showed to contain the highest level of zinc
(1.206 ppm), while the lowest one was detected in location | and .

Water samples from location | and Il had zinc concentration within the
allowable limit (0.02-0.05 mg/L) as recorded by WQC (1972), while locations
I, IV and V showed to contain zinc level higher than that permissible limit.

Moreover, location IV showed more concentration of heavy metals
than other locations because this location receives three types of pollutants
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(sewage, agricultural drainage and TFF discharge), in addition to the
presence of a pump station before this location directly. The present results
cleared that the concentration of heavy metals was higher in summer than
winter, because of high temperature which increases the solubility of metals

It is obvious from this data that locations Ill, IV and V showed more
concentration than allowable limit in all heavy metals. This means that the
water is hazardous for fish, animal and human.

10. Total bacterial count Escherichia coli count:

As shown in Table 6, total bacterial count in all locations was higher
during summer than winter samples. It was clear that all locations except
location IV were free from E. coli and the presence of E. coli in the water
samples due to the sewage effluents in this location more than in the others.
As this location is a center of accumulation of sewage of El-Tawella.

Table 6. Total bacterial count and Escherichia coli count (as cell/ml) of water
from different locations during winter and summer (1997).

Total bacterial E. coli
Locations? count count
Winter Summer Winter Summer
I 10333.33 ab? 12000.00 ab 0.00c 0.00c
Il 3700.00 b 12050.00 ab 0.00c 0.00c
1" 4700.00 b 9533.33 ab 0.00c 0.00c
v 7666.67 ab 7703.33 ab 1000.00 b 1733.33 a
\% 24700.00 b 27000.00 a 0.00c 0.00 c
F-test *x *x
Overall mean | 10220.00a% | 13657.33a 200.00b | 346.67a
F-test NS *x
1 |: El-Kraimate 1I: Awish Al-Hajar Ill: Talkha Fertilizer Factory
IV: Kafr Al-Dabbusi V: Kafr El-Bateekh.

2 Within each column (including data for winter and summer), values followed by the same
letter(s) have no significant difference (P = 0.05).

3 Within the overall mean row, for each parameter, values followed by the same letter have
not significantly different (P = 0.05).

** Significant . NS : Non significant, (P = 0.05).

From the present results recorded in Table (6) about the different
parameters and heavy metals in water samples, it could be concluded that:

Effects of sampling, seasons and locations were significant for more (if
not all) studied water parameters.

The variations in the concentration of heavy metals and other pollutions
from one sampling site to another may be due to the variation in the
quality of industrial, agricultural and sewage wastes being added to the
River Nile at different studied locations.

Salinity is correlated positively with pH value, temperature, alkalinity,
nitrite and ammonia, but negatively with dissolved oxygen.

Locations | and Il lie far from the sources of the pollution and
characterized with suitable temperature degree, pH value, high
concentration of D.O. On the other hand, low levels of salinity,
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alkalinity, ammonia and nitrite. Moreover, the lower level of heavy
metals than the permissible limits, so they are considered as control.

Location Il lies directly close to TFF and its water characterized with
high temperature degree, pH value, salinity, total alkalinity, nitrite and
ammonia and subsequently, low concentration of D.O. In addition to
the presence of some heavy metals above the permissible limits.
Therefore, all above mentioned properties of water at this location
reflected on the absence of fish in the water.

Location IV, receives a mixture of three types of pollutants including
sewage, agricultural and industrial effluents. Its water characterized
with high level of nitrite, heavy metals and presence of Escherichia
coli.

Location V, it lies near the Electric Power Station and receives the
discharges of this station. Therefore, its water characterized with high
temperature degree (especially during summer) nitrite and heavy
metals.
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Table 3. Nitrite, nitrate, ammonia and total nitrogen (as mg/L) of water from different locations during winter and
summer (1997).

Locations? . Nitrite . Nitrate _ Ammonia _Total nitrogen
Winter Summer Winter Summer Winter Summer Winter Summer
I 0.0241 j? 0.0297 h 1.49d 1.58¢c 0.44 b 0.56 b 241 c 252c
Il 0.0269 | 0.0320 g 0.33f 0.52e 0.45b 0.59b 1.32c 1.58c
11 0.0620 b 0.0623 a 10.12 b 11.06 a 3200.77 a 3202.03 a 321453 b | 3218.50 a
\% 0.0471 b 0.0585 ¢ 0.25f 0.29f 1.92b 2.16 b 2.30c 252¢c
\Y, 0.0447 f 0.0490 e 0.25f 0.28 f 0.88b 0.93b 1l14c 152c
F-test ok ok ** o
Overall mean
0.0429 b® 0.0463 a 249b 2.75a 640.89 a 641.25 a 644.34 a 645.33 a
F-test *k *k NS NS
1 |: El-Kraimate II: Awish Al-Hajar

Ill: Talkha Fertilizer Factory [IV: Kafr Al-Dabbusi V: Kafr El-Bateekh.

2 Within each column (including data for winter and summer), values followed by the same letter(s) have no significant difference
(P =0.05).

3 Within the overall mean row, for each parameter, values followed by the same letter have not significantly different (P = 0.05).
** Significant . NS : Non significant, (P = 0.05).
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Table 5. Heavy metals (mg/L) of water from different locations during winter and summer (1997).

Lead

Locations? . . Iron _ Cadmium _ Zinc
Winter Summer Winter Summer Winter Summer Winter Summer
I 0.011 a? 0.013d 0.354d 0.358d 0.001d 0.002d 0.032c 0.034c
Il 0.016d 0.031d 0.361d 0.362d 0.003d 0.004d 0.035c¢c 0.038 ¢
I 0.222 b 0.241b 0.389c 0.767 c 0.010c 0.018 b 0.660 b 0.795 b
v 0.413 a 0.452 a 1.238 a 1.333a 0.029 a 0.033 a 0.777b 0.803 b
\ 0.126 c 0.145c 1.113 ab 0.925 bc 0.020 b 0.032 a 0.792 b 1.206 a
F-test o e * **
Overall mean
0.157 a® 0.176 a 0.691 a 0.750 a 0.016 b 0.018 a 0.459 b 0.,575a
F-test NS NS o *

1 |: El-Kraimate

(P =0.05).

1I: Awish Al-Hajar

Ill: Talkha Fertilizer Factory [IV: Kafr Al-Dabbusi

V: Kafr El-Bateekh.
2 Within each column (including data for winter and summer), values followed by the same letter(s) have no significant difference

3 Within the overall mean row, for each parameter, values followed by the same letter have not significantly different (P = 0.05).
NS : Non significant, (P = 0.05).

** Significant
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