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Abstract: Fighteen water samples were collected during the seasons of the year 2003, from 9 stations which
represented 2 bifurcated branches and 4 canals of the River Nile at most of Delta Barrage. More than 5 x 10° m’
daily effluents which include domestic and agricultural wastes are discharged from El-Rahawy dramn into Rosetta
branch. The drain lies 30 km north to Cairo at El-Kanater El-Khyria, Egypt. The impacts of this effluents was
found to be exist to about 2 km in high concentration as recorded for suspended and dissolved solids, COD,
BOD, HCO,, CO,, C1L, 80,7, 87, NO,, NO,, NH;, Si0,, TP and PO, With the exception of the above, mentioned
area the water of the River Nile at Delta Barrage showed good water quality without any harmful risk as shown

by its safe human usage.
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INTRODUCTION

The River Nile 15 an old river, whose basin is the
dominant feature of the northern quarter of the continent
of Africa with extent length about 6740 km. Tt follows from
the south at Ethiopia plateau to Egypt. According to
El-Dib [1], the River Nile constitutes over 98% of the
fresh water resources available to Egypt, represent
55.5 million m® per year coming from the scuth according
to the mtemational agreement for the distribution of water
resources of River Nile between countries of Nile basm.
Moreover, other 8.5 million m® can be supplied from
ground water and 3.7 million m’ reused drainage water.
Such quantities will not surely satisfy the increasing
demand of water in the different activities.

At, the North of Cairo at Delta Barrage, the River Nile
bifurcates into two branches namely Damietta and Rosetta
and four Rayahs (canals) namely El-Nassery, El-Behery,
El-Menofy and El-Toufeky [2-4].

Concerning the Rosetta branch, it 13 worthy to
attention that, El-Rahawy drain is the principle source of
pollution which potentially affect and deteriorate the
water quality of this branch.

The aim of the present work is to pay attention and
follow up the changes in the River Nile water quality, at
Delta Barrage especially at an important area, Rosetta
branch, which received great amount of pollution from
El-Rahawy Drain.

MATERIALS AND METHODS

The area of study included the River Nile region after
bifurcation at Delta Barrage (Fig. 1). Different sampling
sites are selected to cover the area of investigation
(Table 1). During 2003 eighteen water samples were
collected seasonally from subsurface and near bottom
water from different localities (Table 1). Ruttner water
sampler of 2 L. capacity was used for collection of samples
and these samples were kept m well stoppered
polyethylene bottles. The determinations of the chemical
parameters were undertaken according to standard
methods of APHA [5].

Statistical Analyses: Principal component analysis
(PCA), a multivariate techmque, was used to summarize
the general trend and changes in chemical components
using correlation analysis. PCA was performed using
CANOCO V. 4.0[6].
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Fig. 1: Map showing the selected stations at El-Kanater El-Khyria region

Tahble 1: Features ofthe sampling stations

Stations Code Features of station
Station 1 I 500 meter in Rosetta branch upstream of the drain
Station 2 11 Mized point infront of El-Rahway drain
Station 3 111 500 meter in Rogetta branch downstream of the drain
Station 4 v El-Rahway Drain
Station 5 v Rayah El-Behary
Station 6 VI Rayah El-Nassery
Station 7 VII Rayah El-Menofy
Station 8 VIII Rayah El-Towfeky
Station 9 X Damietta branch
RESULTS and low values (0.8-1.8 mg 17") recorded at the other sites

Total Solids: As mentioned in Table 2, the present results
revealed that the suspended, dissolved and total solids
have the same trends along different sites. The higher
values were found in the Rosetta branch in the area
include the effluents of El-Rahawy drain as compared to
other localities. The suspended solids (mg 17') show the
range of 76-372 at Rosetta branch as compared with
60-94 in the other sites. Also, the dissolved solids show
the ranges of 302-690 and 241-388 and 378-1060 and
313-485 for the total solids, respectively in the above
regions.

Chemical and Biological Oxygen Demand {COD and
BOD): The present results showed high values for COD
(11.4-17 6 mg 1-") measured at the area of El-Rahawy drain

(Table 3). However, BOD for the above mentioned areas
showed zero values and (0.4-3.8 mg 17") for Rosetta
branch and other sites, respectively.

Carbonate, Bicarbonate and Chloride: Carbonate
variations in the area of study are limited and fluctuated
in the range of 0-10 mg 1~' with depletion at station IV
for carbonate as compared with the maximum value
at station IX. On the other side, higher wvalues of
bicarbonate were measured at the area of stations II, III
and IV with the range of 280-596 mg 17" as compared with
the lowest value of 133 mg 17! at station X (Table 4).
Again the higher values of chloride (104.2-124.1 mg 1™")
were measured in the same area of stations II, III and IV
and the minimum value of 4.9 mg 1! recorded at station
VII (Table 4).
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Table 2: Suspended, dissolved and total solids (mg I"") in the River Nile at Delta Barrage during 2003

Suspended solids

Dissolved Solids

Tatal solids

Stations Range Average Range Average Range Average
I 64-97 76 257-388 304 321-485 380
II 203-372 270 377-690 500 579-1060 769
1 76-343 162 302-637 465 378-980 637
v 167-348 265 494-667 580 760-994 845
60-80 69 241-321 277 302- 402 347
VI 62-85 75 250-339 299 312424 374
VI 63-85 73 251-342 293 313-427 366
VIl 66-93 76 266-371 305 332-464 382
IX 72-94 81 290-376 323 362-470 404
Table 3: Biological and chemical oxygen demand (mg I"") in the River Nile at Delta Barrage during 2003
B.0.D. C.0D. BOD/COD.
Stations Range Average Range Average Range
I 2.8-3.680 3.27 1.84.20 3.00 1.72-3.52
II 0.0-4.000 1.79 1.4-11.4 8.20 0.66-0.90
1o 1.6-5.200 3.46 3.2-17.6 9.95 0.35-0.52
v 0.0-0.500 0.25 6.6-11.0 9.20 0.02-0.06
2.96-4.25 3.67 3.4-7.00 5.40 0.68-1.09
VI 0.8-3.800 1.88 2.0-10.0 5.55 0.25-0.91
VI 2.32-3.60 297 1.0-2.80 3.10 0.9-3.530
VIl 1.84-2.40 2.08 0.8-6.00 3.95 0.94-1.11
X 0.4-2.250 1.12 0.8-6.00 3.70 0.55-0.77
Table 4: Carbonate, bicarbonate and chloride (mg [™) in the River Nile at Delta Barage during 2003
Carbonate Bicarbonate Chloride
Stations Range Average Range Average Range Average
I 4-6 5.0 151-337 270.5 6.9-34.70 19.1
I 0-4 1.0 288-454 364.0 9.9-124.1 54.6
1o 0-2 0.7 280-421 3403 10.9-104.2 45.1
v 0 0.0 292-596 436.3 11.9-116.1 65.8
4-10 6.0 133-324 212.8 4.9-33.70 21.3
VI 4 4.0 159-347 261.5 5.9-33.90 19.8
VI 2-6 4.0 160-324 2573 4.9-33.70 19.1
VI 4-8 6.0 144-330 262.8 9.9-32.70 20.3
X 2-10 6.1 165-340 278.5 9.9-34.70 18.4

Sulphate, Sulphide and Silicate: As given in Table 3,
sulphate, sulphide and silicate varied in the same trend
with the higher values recorded m the area of Rosetta
branch (stations 1T, TIT and TV) and the other sites showed
lower values. Thus, sulphate concentration fluctuated
in the ranges of 15.9-108 and 15.8-587 mg 17" for
the above regions, respectively. The same trend for

sulphide (0.76-2.32 and 0.24-1.68 mg 17") and for silicate
{1.45-11.56 and 0.97-4.35 mg 17") were recorded for the
above mentioned two regions, respectively.

Nitrate, Nitrite and Ammonia: The area of the Rosetta
branch contained nitrate in the ranges of 25.85-41.16
pg 17, while, it was 16.81-111.45 ug 17" in the other
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Table 6: Nitrate, Mitrite (pg 1=1) and Ammonia (mg 171 in the River Mile at Delta Barrage during 2003

Nitrate Mitrite Ammona
Stations range Average range Average range Average
I 33.13-81.73 56.58 1.52-7400 .34 0.22-0.660 0.37
II 35.39-39.15 36.83 8.28-22.46 1582 9.92-19.00 13.96
III 25.85-37.65 3232 8.76-23.09 1581 0.37-21.33 15.20
v 37.941.160 39.03 14.16-21.67 18.87 17.47-29.00 2174
WV 16.81-82.33 49.99 2.39-4.030 S 0.16-0.520 0.3z
VI 22.34-87.10 50.89 1.85-6.860 4.08 0.21-0.320 0.25
ViI 17.06-74 .82 40.54 1.74-4.030 2.53 0.17-0.240 0.21
VIII 24.1-111.45 58.63 1.52-5.010 278 0.25-0.320 0.28
IX 20.83-44 .68 30.50 1.3-5.3400 3.87 0.21-0.260 0.23
Tahle 7 Orthophosphate and total phosphores (g 1Y in the River Nile ot Delta Barrage during 2003
Orthophosphate Total phosphorus

Stations range Average Range Asrerage
I 32.7-34.700 63.5 120.6-536.4 258.20
11 602.9-1887.2 1385.9 1000.3-1946.7 1561.0
88 75.6-1615.5 1121.1 664.7-1562.1 1278.0
v 1278.3-1851.5 1542.5 1580.8-2611.4 2104.6
Vv 37.8-69.500 56.2 138.4-312.7 213.00
VI 37.3-72.500 56.8 120.6-319.4 258.60
VI 37.8-102.20 67.7 14973357 248.20
VIII 36.3-178.80 87.1 186.0-354.9 29530
IX 17.9-168.60 0.3 239-236.5 25070

oD
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Fig. 2: Principal component analysis (PCA) ordination of sampling stations based on studied parameters

localities (Table 6). On the other hand, nifrite
concentration showed the maximum value of 23.09 pg 1~}
at station I as compared with the minimum value of
1.3 pg 17! at station IX. Also, ammonia concentration
varied in the ranges 0f0.15-29 mg 1~! with minimum value

at station V and maximum value at station I'V.

Orthophosphate and Total Phosphorus: As shown in
Table 7 orthophosphate and total phosphorus were
fluctuated in the same trend whereas, the maximum values
were measured in the areas include stations II, III and IV
with the ranges of 75.6-1887.2 and 664.7-2611.4 pg 17,
respectively. On the other side the lowest values were
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Fig. 3: Principal component analysis (PCA) ordination of sampling stations based on sampling locations

measured at the other areas with the ranges of 17.9-178.8
and 120.6-536.4 ng 17! for orthophosphate and total
phosphorus, respectively.

DISCUSSION

Before the construction of Aswan High Dam, the Nile
flood have high concentrations of suspended matters and
low concenfrations of dissolved solids. However,
recently, the river conditions down stream from Aswan
High Dam showed low levels of suspended matters and
relatively high levels of dissolved solids [7, 8]. Thus, the
suspended matter sedimented in most areas at the
southern of Lake Nasser and the water flow free from silt
down stream from High Dam.

Concerning the biodegradability condition of the
aquatic body; the COD/BOD ratio in the present work was
taken into consideration. Therefore, the present results
revealed that all values for the above mentioned ratio were
found to be less than one at stations II, IOI and IV
indicating that the water of these stations reached to
degradation level, which mean that the water of Rosetta
branch in the area of EL-Rahawy drain effluents may be
biodegradable. However, the results of the same ratio
compared with the stations I, ¥V, VII and VIO showed a
higher values than 1. This may lead to the conclusion that
the water at these stations was considered to be clear and
not reached to the degradation level [9]. On the other
hand, the depletion of carbonate contents at stations IT,
IITI and IV during the seasons of high temperature may be
attributed to the precipitation of CaCQ; or may be due to
the conversion to HCO5 [10]; consequently the area of

Rogetta branch showed higher values of bicarbonate,
sulphate and sulphide which represent mixed point in
front of El-Rahawy drain. Thus, the introduction of excess
of the effluents of this drain may results in the depletion
of dissolved oxygen [11, 12]. On the other hand, ammonia
was enriched the area of Rosetta branch in which the
water is polluted by domestic wastes from the effluents,
this lead to the toxicity and death of fish and other
microorganisms. The high concentration of ammonia
(>1 mg 17! )has been given as an indicator of organic
pollution and it is toxic in concentration over 2.5 mg ™' to
aquatic organisms [13]. Again, the present results
revealed that the orthophosphate, silicate and total
phosphorus were fluctuated in the same trend, with the
maximum values measured in the area of Rosetta branch
polluted by effluents of domestic wastes of El-Rahawy
drain. This effluents also include fertilizers, pesticides,
herbicides and detergent enriched by phosphorus and
organic compounds [14-17].

Concerning the principal component analysis for the
present results, in which the polluted water in the area of
investigation is represented on the X axis, while the pure
Nile water is represented on Y axis (Fig 3). The obtained
valueslead to the following remarks:, Group 1 (sites I, VI,
VII and VIO), are characterized by high content of nitrate
depending on phytoplankton exist, there was no effect of
El-Rahawy drain as these sites are far from the drain.
However group 2 (sites V andIX) are not affected by
El-Rahawy drain, as these sites are far from Rosetia
branch. Last group 3 (sites IT and IIT) which represent the
mixed point in front of El-Rahawy drain and 500 meter
down siream Rogetta branch, respectively are affected
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positively or negatively by El-Rahawy drain depending on
the mntrusion of the drain.

In conclusion, River Nile at Rosetta branch remains
threatened by the increasing of human activities in the
long term which affect the water quality characteristics.
El-Rahawy drain is the main source of pollution at the area
of investigation due to huge amount of domestic and
agricultural wastes inflow into Rosetta branch.
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