Monitoring Irrigation Water Pollution of Nile Delta of Egypt with Heavy
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ABSTRACT

The present work attempts to study the distribution of
heavy metals in some drainage and canals located in
Northern part of Egypt. Eight metals (Fe, Mn, Zn, Cu, Pb,
Cd, Co and Ni) were determined in water. Metals
concentrations in water varied between in different years
and were, Fe (0.18 -117.11), Mn (0.01 -58.98), Zn (0.01 -
90.56 ), Cu (0.005 -65.70), Pb (0.016 -36.64), Cd (0.000 -
14.69), Co0(0.002-89.72), Ni (0.019 -73.22) mg/I respectively.
Concentrations of heavy metals in water are compared
with many guidelines to predict status of water pollution
(Guideline for water irrigation agricultural FAO, 2017
and Specifications of fresh water, according to Law 48 of
1982 ,Article 60 of the Regulations). The results showed
that all canals in this study are considered as sources of
worst water for irrigation, and also all drains and mixed
canals are considered above division of increasing salinity
problems of irrigation water. Finally, the main drains are
considered highly saline for irrigation and classified as
salinity problems, So causing adverse impact on soil
properties and productivity. The concentrations of heavy
metals, pH and salinity are pollutants in all canals, and are
still above the critical limits and could not be used for
irrigation. This study recommends effective
implementation of laws and regulations, removal of
encroachments and buildings on the canal's borders and
waterways, Nile River ,raise awareness and Provide the
necessary resources to separate the waste of human activity
from the biological and non-biological systems (biotic and a
biotic).

Keywords: Irrigation water pollution, Heavy metals,
Legislative approaches in Egypt, North Egypt.

INTRODUCTION

Increase of waste production is correlated with
economical and demographical development.
Development also leads to negative effects on the
environment and economy of many countries.
intensification of the economic activities and
demographical development in Egypt are accompanied
by an increase in solid waste production

Water pollution is a major problem in the world and
requires constant review and measurements at all levels
(rivers, artesian wells) Water pollution is one of the

DOI: 10.21608/asejaigjsae.2019.50350

1S0il Salinity and Alkalinity Department, Alexandria Soil, Water and
Environment Research Institute, Agriculture Research Center (ARC),
Giza, Egypt

Email: Samad_saad@yahoo.com

Received August 6, 2019, Accepted September 26, 2019

most common causes of death globally (Fattah, and
Abdelrazek ,2014). Some 90 % of Egypt’s villages
suffer from some degree of water pollution, and nearly
50 million people lack access to safe drinking water. As
developing countries suffer from increasing problems of
pollution day after day, the major industrial countries
face major problems that still have no solution and do
not see any hope of overcoming pollution obstacles.
(Abdel-Shafy, and Aly, 2012).

In the most recent national report on water quality in
the USA, 45 % of assessed stream, 47 % of assessed
lake, and 32 % of assessed bay and estuarine are
classified as polluted (Ali et al.,2013)

Water is typically referred to as polluted when it is
impaired by anthropogenic contaminants and either does
not support a human use, such as irrigation water
(Soliman et al., 2006)

Some industrial facilities generate ordinary domestic
sewage that can be treated by municipal facilities. There
are contaminants such as pollution, oils, grease, or toxic
contaminants such as heavy metals, volatile organic
compounds or ammonia, which require specialized
treatment systems (Hamed et al.,2013)

In Egypt, there are many resources of water, starting
with Nile River, groundwater in Delta and Valley, deep
groundwater, drainage water reuse such as canals in the
Delta region, Bahr El-Bagar, Mahmodia canal, Damietta
Branch, ElI Salam Canal, EI-Gharbia Main, Abu-Qir ,
Rosetta Branch, , EI-Umoum, EI-Nasser Canal in
Nubaria, Ismailia Canal.

Availability and current use of water of Nile River is
55.5, BCM/annum, (75.2%), Underground availability
11.3 (Billion Cubic Meters) BCM/annum (15.3%),
Agriculture  availability 5 BCM/annum (6.8%),
Wastewater availability 1.5 BCM/ annum (2.03%),
Rainfall 0.5 BCM/ annum (0.67%) with a total of 73.8
BCM/annum, the total current use is 62.6 BCM/annum,
(Allam, 2007).

Water pollution is a relative concept; where there is
no water is completely pure (Abdelrazek and Shouman,
2016). Contaminated water that poses threat to human
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can be used in the field of industry.
2015)

The primarily responsible for the pollution of
waterways and soil with heavy metals is the increase in
industrial activity, along with the residues from mineral
fertilizers. A report was published in 1992 denoting that
metallurgical industry is responsible for about 50% of
industrial waste while spinning, weaving, dyeing
responsible for disbursing about 30% of the total
industrial sewage (Abdelrazek and Fayed, 2019). That
about 250 industrial establishments in Greater Cairo,
which represent about 35 % of the total industrial
activity, contribute to about 40% of the total loads of
heavy metals dumped into waterways and this is
equivalent to 0.72 tons per day or the equivalent of 273
tons of heavy metals in the year to the waterway. As in
the Delta with about 150 manufacturing facility is
responsible for the exchange of about 25 % of the total
loads of heavy metals in waterways - this quantity does
not include the city of Alexandria, where there were
about 175 industrial facilities (representing about 25 %
of the total industrial activity in Egypt - and responsible
exchange for 10% of the total loads of heavy metals in
waterways) (EI Bouraie et al., 2010).

Main Sources of pollution: Agricultural runoffs,
industrial effluents and municipal sewage are being
recklessly dumped into the Nile River, gradually making
its water unfit for human consumption. Sewage water
from slums and many other areas in Cairo is discharged
into the river untreated due to lack of water treatment
plants (Darwish and Abdelrazek,2016) . Agricultural
runoffs frequently contain pollutants from pesticides and
herbicides, which have negative effects on the river and
the people using it. Industrial effluents are often highly
toxic, containing heavy metals that can combine with the
suspended solids in domestic wastewater to form muck.
All of these factors combine together to make Nile a
polluted river which may spell doom for the generations
to come (Abdelrazek, 2014).

The aim of the present study was to investigate the
distribution of heavy metals in same drainage canal
located in Northern Egypt. Eight metals (Fe, Mn, Zn,
Cu, Pb, Cd, Co, Ni) were determined in water and
manage , protect the irrigation water quality

MATERIALS AND METHODS

Study Area

The data were also subjected to Pearson correlations
analysis, and cluster analysis, to identify the relationship
between the variables and to find out the key soil
parameters that are sensitive to heavy metals exposure
(Hafez, 2004)

(Elsoury et al.,

Main Sources of pollution: Agricultural runoffs,
industrial effluents and municipal sewage are being
recklessly dumped into the Nile River, gradually making
its water unfit for human consumption Drainage
Research Institute ,2000) . Sewage water from slums
and many other areas in Cairo is discharged into the
river untreated due to lack of water treatment plants.
Agricultural runoffs frequently contain pollutants from
pesticides and herbicides, which have negative effects
on the river and the people using it (Ghallab ,2000).
Industrial effluents are often highly toxic, containing
heavy metals that can combine with the suspended solids
in domestic wastewater to form muck. All of these
factors combine together to make Nile a polluted river
which may spell doom for the generations to come
(Abdelrazek and Ragab Fayed ,2018).

Sampling:

Water: Sampling processes based on scientific
methodology that will preserve as much as possible the
chemical and physical properties of water. After
cleaning the glass bottles, acid solution (HCI) was used
to wash the bottles, followed by tap water, then several
times with distilled water. The Water way finally dried
in an oven temperature at 60 C° (APHA, 1971). The
Wastewater was collected from different drains canal
sources in Egypt. Wastewater sample collected 1 km
from the beginning of the drain, after 10 km from the
beginning of the drain, and after 20 km from the
beginning of the drain. Mean samples were taken within
12 months of each year and Location of the samples
along the North Egypt Table (1).

Analysis:
Water: Sub sample of 500 ml water were preserved

with 2 ml nitric acid to prevent precipitation and
adhesion of metals on the bottle walls (APHA, 1971)

1) pH was measured using Beckman’s pH meter
(Jackson, 1958). Electrical conductivity —was
measured

2) (EC dS/m) using conductometer (Jackson, 1958).

3) The concentrations of total Fe, Mn, Zn, Cu, Pb, Cd,
Co and Ni were determined using inductively
coupled plasma atomic emission spectroscopy (ICP-
AES).

Statistical analysis

All obtained data of soil, plant and water were
statistically analyzed using statistical software
SYSTAT- 12.
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Fig.1. Geographical location of some selected canals in North Egypt

Table 1. Location of the samples along the North Egypt

Sites Latitude Longitude
1  Bahr El-Bagar 31°11'51\ 32°15'10"
2 Mahmodia canal 31°12! 30°53'
3 Damietta Nile Branch 310 15\ 23\ 31° 48' 39"
4  El Salam Canal 32° 40\ 44\ 31°40\ 16\
5  El-Gharbia Main 310 06\ 34\\.60° 300 44\55\\
6  Abu-Qir EI-AAmia Drainge 31°.32\25\\ 30°.07\55\\
7  InRosetta Branch 30°11\21\ 31°6\34\\
8 EI-Umoum 31°10\12\\ 31°15\23\
9  Ismailia Canal 30°36\37\\ 32°16\20\\
10 El-Nobaria Canal 30°31\67\\ 30° 44\ 32\,

One-way analysis of variance was carried out to
compare the means of different treatments and least
significant differences at P < 0.05 were obtained using
Duncan s multiple range test (DMRT) (Duncan, 1955).

RESULTS AND DISCUSSION

Heavy metals in irrigation water
1-Bahr El-Baqgar

Bahr El-Bagar is located in the eastern part of the
Nile Delta and runs for about 170 km from Cairo to
Lake Manzala. Arable lands irrigated by water of this

drain and its tributaries are about 317,000 ha. The main
drain collects water from the two secondary drains of
Bilbeis and Qalyubya, which collect water from the two
drains, of Gabal El Asfar and Shebeen (DRI, 2005).

Egypt is one of the countries that lies in an arid and
non-arid climate, which causes water shortage, which is
one of the most serious problems in Egypt, affecting
agricultural expansion and reclamation projects. Which
drives Egypt to reuse agricultural, sanitary and industrial
waste water in irrigation by mixing it with pure water
from the Nile River.
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Table 2. Monitoring in the concentrations of heavy metals (mgL™) in irrigation water of selected drainage
water North Egypt *

Drain canal year  pH E.C Fe Mn Zn Cu Pb Cd Co Ni
dS/m mgL !
1-Bahr El-Bagar 2015 7.82 151 44.36 55.76 87.97 63.85 3391 1299 86.78 65.97

2016 7.95 1.52 44.99 55.99 8896 6541 3568 1396 87.95 65.88

2017 7.97 1.55 46.85 57.88 89.65 65.64 36.44 1455 88.71 7119

2018 8.00 1.69 47.45 58.98 9056 65.70 36.64 1469 89.72 73.22

2-Mahmodia canal 2015 7.8 0.75 0.18 0.01 0.01 0.005 0.016 0.075 0.002 0.020
2016 7.8 0.82 0.19 0.01 0.14  0.008 0.08 0.085 0.003 0.050

2017 79 0.93 0.25 0.14 0.16  0.009 0.08 0.095 0.006 0.080

2018 8.0 0.94 0.29 0.17 0.18 0.018 0.09 0.099 0.008 0.090

3-Damietta Nile 2015 8.29 1.92 29.66 39.56 69.88 54.18 2798 1005 61.77 64.89
Branch 2016  8.32 1.53 29.76 4468 70.65 5491 2833 1084 62.13 65.01
2017  8.39 1.96 30.88 4512 7169 5430 28.64 11.02 6279 65.21

2018 841 1.98 31.55 4582 72,69 5567 29.62 1125 63.85 66.31

4-El Salam Canal 2015 7.35 0.32 4.76 1.15 1.64 0.75 0.98 0.76 0.99 1.06
2016 7.44 025 5.79 1.18 1.85 0.78 0.99 0.83 10.6 1.08

2017 745 0.28 5.81 1.87 2.09 0.83 1.01 0.84 1.08 1.21

2018  7.59 0.28 5.88 1.99 2.14 0.85 1.12 0.87 1.15 1.25

5-El-Gharbia Main 2015 7.1 0.41 2.33 0.35 0.11 0.012 0.02 0.17 0.31 0.47
2016 7.2 0.46 2.39 0.37 012 0.011 0.02 0.21 0.34 0.56

2017 7.3 0.50 3.42 0.37 012 0.011 0.03 0.29 0.36. 0.61

2018 7.4 0.51 3.45 0.38 0.13 0.013 0.03 0.32 0.43 0.31

6-Abu-Qir 2015 754 071 90.22 28.11 2354 19.20 9.87 0.05 10.25 19.83
El-AAmia Drainge 2016 7.72 0.77 93.34 29.25 2565 2299 11.29 0.07 11.35 22.45
2017 7.81 0.86 104.15 3565 2657 2344 1215 0.09 12.46  23.69

2018 7.83 0.96 117.11 4187 2876 24.63 1254 0.12 13.39 2554

7- Rosetta Branch 2015 75 0.71 10.79 6.24 4.67 271 3.02 0.45 0.72 0.81
2016 7.6 0.72 10.88 6.55 4.86 2.79 3.15 0.66 0.76 0.83

2017 7.6 0.78 11.32 7.36 4.98 3.45 3.66 0.68 0.79 0.87

2018 7.7 0.79 12.77 7.92 511 3.66 3.74 0.79 0.81 0.92

8- EI-Umoum 2015 85 4.33 43.98 3427 7.10 7.54 9.32 0.29 0.84 0.87
2016 8.6 4.56 55.12 3591 7.15 7.65 9.35 0.37 0.85 0.98

2017 8.7 4.81 55.61 3599 7.22 7.99 9.36 0.38 0.90 0.99

2018 8.9 53 56.85 3821 7.74 8.62 9.41 0.42 0.92 1.93

9-Ismailia Canal 2015 8.3 251 4.6 0.18 2.21 0.24 4.45 0.000 0.01 0.26
2016 84 2.82 4.6 0.18 2.26 0.25 4.50 0.000 0.02 0.27
2017 84 2.85 4.8 0.19 2.34 0.26 4.60 0.000 0.02 0.28
2018 85 3.03 5.2 0.22 2.42 0.29 5.10 0.010 0.03 0.28

10-El-Nobaria Canal 2015 7.20 0.85 5.029 0.62 1.53 0.42 0.065 0.012 0.019 0.019
2016 7.88 0.84 5.030 0.87 1.53 0.43 0.071 0.022 0.023 0.23
2017 7.88  0.92 60.32 0.87 258 0.2 0.081 0.036 0.014 041
2018 7.89  0.93 6.04 098 2594 0.65 0.092 0.065 0.092 051
L.S.D at 5% level e e e 18.9 0.8 1.7 1.7 2.0 0.16 4.9 1.7
*Mean samples were taken within 6 months of each year
*EC us/cm=3000 FAO
*A-Law 48/1982; B-WHO (1993); C-BIS (2012); D-USEPA (2001); and E-Biernbaum (1995).
*Mean + SD values of heavy metals in water samples (n=4) of all canal that were collected the *Samples of drainage water were
collected from twelve main canal of Nile Delta(Bahr El-Bagar, Mahmodia canal, Damietta Nile Branch, El Salam Canal, El-
Gharbia Main, Abu-Qir, In Rosetta Branch, , EI-Umoum, El-Nasser Canal in Nubaria, Ismailia Canal) through four years of (2015,
2016, 2017, 2018 and compared to assigned reference values.
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There are concerns about the quality of this water, and
the use of untreated or partially treated wastewater leads
to pollution problems in surface and groundwater,
leading to pollution of the soil and thus the most
dangerous pollutants Are the heavy elements (Abdel-
Fattah and Helmy 2015).

The most important pollutants in the Bahr El-Bagar
are heavy metals such as lead, cadmium, cobalt, nickel
and mercury, mainly industrial activities such as food
industry, soap industry, paper industry, textiles,
detergent industry and all waste received at Bahr El-
Bagar. The prevalence of diseases is alarming (Park and
Shin, 2006).

2-Mahmodia canal

Water quality is the main factor in its use, whether in
drinking, domestic, industrial or agricultural irrigation.
Therefore, monitoring the quality of water resources is
very important. (Abdullah and Hussona, 2014) present
study offered comprehensive water quality information
of Mahmoudia canal. Cluster analysis grouped 10
sampling sites into three groups

3-Damietta Nile Branch

Damietta Nile Branch at Damietta Governorate has
been suffered from intensive pollution. Damietta Nile
Branch receives the water of a number of agricultural
drains, which are heavily polluted by industrial and
domestic sewage. The Damietta Branch receives
polluted water of a number of agricultural drains, The
Fertilizer Company is considered as the major point
source of industrial pollution at Damietta branch. Many
of villages on each banks of Damietta Nile branch
without sanitation services, thus the river receive many
wastewater resulted from industrial and domestic
activities.

Damietta Governorate with area of about 910 km2
north of the Nile Delta and contains about 1.3 million
persons living within its four administrative centers.
These centers are Kafr Saad, Faraskour, El-Zarka and
Damietta center. It was the Egyptian gate along the
Mediterranean Sea before the construction of
Alexandria about 300 years BC. The long of the
Damietta Nile Branch in the Damietta Governorate
about 40 km from Ras EL-Bar (north) to Sheremsah
Village (south). The landuse/cover map of Damietta
Governorate was showed in figl. It consists of water,
barren land, agriculture and urban. About 14 water
samples were taken from the Damietta Nile Branch from
Ras EL-Bar to Sheremsah Village (Table 2) to study the
water quality in the Nile Water of Damietta Governorate
(ElI-Gammal et al.,2014).

4-E| Salam Canal

The Salam Canal is one of the most important
irrigation projects being implemented in North Sinai.
Some 500,000 feddans have been reclaimed on the
eastern side of the Suez Canal through this project. The
Salam Canal draws water from the Damietta Branch,
one of the Nile River branches and two agricultural
banks located east of the Nile Delta (Geriesh et al.,2015)

5-El-Gharbia Main

Mandour (2013) studied the main Western Bank and
found many pollutants and this network goes through
many neighborhoods in addition to increasing the values
of heavy elements such as lead, cadmium, cobalt and
nickel, and has received samples from many places, all
exceeding the permissible limits, And the most
dangerous is the increase of cadmium concentrations in
drinking water as well as bacterial contamination.and
exceed the recommended permissible limit.
6-Abu-Qir

The Gulf of Abu-Qir is located in Alexandria,
Egypt. It is located between the mouth of Rashid and
Abu Bakir branch. It is considered the world's most
famous pollutant in the world. The pollutants are
produced from dangerous black industries, especially
those of nitrogen fertilizer factories that contain a high
percentage of nitrate salts. Agricultural drainage, sewage
and fertilizer companies, pesticides and paper
companies.

The town of Abu-Qir is located in the southwest of
Alexandria and has become a repellent for the
population due to severe pollution, which took many
lives after the disease was robbed all their possessions,
after the Gulf of Abu-Qir and the front of the resort and
tourists from all over the world as it had the
environment of fishing, agriculture and tourism, Where
Abu Abu-Qir is suffering from severe eutrophication
and pollution from industrial and domestic waste. The
food chain was eliminated in the Gulf due to the
nomination of nitrates from Fertilizers company Abu-
Qir to the Gulf

7-In Rosetta Branch

The Nile River basin is the dominant features of the
northeastern basin quarter of the continents of Africa
and extends ~ 6825 km. The Nile River divided into two
branches; Rosetta and Damietta in the delta. Rosetta
branch flows downstream Delta Barrage to the
Northwest where it ends with Idina Barrage which
releases excess water to the Mediterranean Sea (Abou
El-Anwar and Samy1, 2018).

In Rosetta Branch of the River Nile, El Bouraie et al,
(2010) detected pollution from of domestic, sewage,
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agricultural and industrial origin. Heavy metals Fe, Mn,
Zn, Cu, Pb, Cd, Co and Ni were measured three times
before, during and after winter period (low flow
conditions) from August 2007 to April 2008, in surface
river water. The study area contains significantly high
concentrations of some potentially toxic metals such as
Fe, Mn, Zn, Cu, Pb, Cd, Co and Ni which are derived
from both natural and anthropogenic sources

8- EI-Umoum

El Umoum drain is located in the west of Nile Delta
and is considered one of the largest drains in this region.
Geographically, the drain catchment area is located on
latitude 35° N and longitude of 33° E (Figs. land 2).
The atmospheric temperatures at the area vary from a
minimum of 10°Cat winter season to a maximum of 30
C° at summer season. The water temperature varies from
10 to 20° C in winter and from 28 to 30° C in summer.
The drain catchment area covers approximately 1776
Km2 (422.860 Feddan) with a travel distance of about
41 km. The drain conveys annual flow of about 2.50
billion m3 /year and is surged into the Mediterranean
Sea through EI Max pump station. The sources of water
in the drain are the discharges of drainage water of Abu
Hommos, Shrishra, Truga, EI Deshoudy and El Haris
drains. Some others drains, including Abis and El Qalaa
drains are not included in the present investigation.

During the winter closure period (from January to
February), the fresh water in the canals is subjected to
strong un-steady-state flow conditions. However, a
relatively high and stable flow pattern occurred during
the period June-October. Also, during the winter closure
period, the drains stop receiving excess water from
irrigation which leads to accumulation of pollutants in
the drain.

9-Ismailia Canal

Ismailia canal is a canal in Egypt, formerly known as
the "Suez Canal Sweet"; starting from the Nile next to
Shubra, north of Cairo, and reaching the Suez Canal at
Ismailia, and then branch into two branches, one to Suez
and the other to Port Said, From her mouth to
"Nefeshah”, and 89 km from Nefesh to Suez

Abdel-Sabour et al; (2001) reported that the studied
area (Shoubra EI-Khima, Bahteem and Mostorod) lies in
the industrial area north of Greater Cairo.

This highest polluted come from collected from Al-
Ahleya Plastic Company discharges the highest amounts
of total Ni.

Delta steel company discharges the highest amounts
of total Fe and Mn ,while Cairo Company for Fabric
industry had the highest amounts of total Cu, Zn, Co, Pb
and Cd.

Abu Zaabal fertilizer company, Egyptian alum
company, Gas pipeline companies petro gas, Delta steel
cables company Nile company for oil and detergents
(Abdel-Sabour et al.,2001)

10-El-Nobaria Canal

The new Nubaria is an Egyptian city located in the
north of Egypt, The lake is administratively located in
the western part of the Nubaria canal on the northern
parts of the Egyptian Western Desert in the part of the
province of El-Beheira. The city of Nubaria was named
after the Nubaria canal, which was named after its
founder Nubar Pasha, In modern Egypt located directly
on the Alexandria-Cairo desert road in the 80's, In
Nubaria, there are a number of factories with different
activities such as manure, packaging of agricultural
crops and food processing. The water quality of El-
Nubaria Canal-the main surface water resource for the
horizontal expansion projects in Western Delta showed
in figl.

El-Nubaria Canal is the major surface water source
for the horizontal expansion projects in the West Delta
Region. It is mainly fed by fresh water from El-Rayah
El-Nassery and El-Rayah El-Beheiry. It serves a total
area of 373,800 hectare (ha), (EI-Gammal and Ali,
2008).

Water pH

Table 2 shows The pH of the water of most channels
in Egypt ranges between (7.1-8.9) Which caused
imbalance in the nutritional balance of living organisms
due to toxic ions (FAO 2017).

Salinity hazard

Table 2 shows the ionic composition of water. Water
of all drains in north Egypt was highly saline. The EC
ranged from (0.25 -5.3) dS/m being of highly saline
category. The highest EC was during the Annual of
2018, while the lowest EC was during the Annual of
2015.

Heavy Metals

Table 2 shows metals concentrations in water were
varied between in all years fond, Fe (0.18 -117.11), Mn
(0.01 -58.98), Zn (0.01 -90.56 ), Cu (0.005 -65.70), Pb
(0.016 -36.64), Cd (0.000 -14.69), Co (0.002 -89.72 )
and Ni (0.019 -73.22) mg/l respectively. that is
predicted to become a serious environmental problem in
the next few decades

Legislative approaches in Egypt

Laws related to water resources according to the
Egyptian Laws
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Table 3. The limits of pollutants allowed in irrigation water

parameters FAO,2017 Law 48 of 1982
PH 6.5-8.4

EC (dS/m) <07 -

Fe (Iron) (mg/l) 5.0 not more than 1
Mn (Manganese)(mg/l) 0.2 not more than 0.5
Zn (Zinc) (mg/l) 2.0 not more than 1
Cu (Copper) (mg/l) 0.2 not more than 1
Pb (Lead) (mg/l) 5.0 not more than 0.005
Cd (Cadmium) (mg/1) 0.01 not more than 0.01
Co (Cobalt)(mg/l) 0.05

Ni (Nickel) (mg/l) 02 -

Table 4. Water of canal's samples areas reported by several researchers

Sites

The same result reached by:

Bahr El-Bagar
Mahmodia canal
Damietta Nile Branch
El Salam Canal
El-Gharbia Main
Abu-Qer
El-AAmia Drainge
In Rosetta Branch
El-Umoum
Ismailia Canal
El-Nobaria Canal

(Abdel-Fattah and Helmy 2015)

(Abdullahl. Ali M.-m and Salah EI-Dien Hussona ,2014)
(Ahmed et al.,2017)

(Geriesh et al.,2015)

(Mohamed et al.,2017)

(Abdrabelnabi et al.,2017)

(Abou El-Anwar and Samy1 , 2018)
(Elsokkary and Abukila, 2011)
(Goher et al.,2014)

(Agrama and El-Sayed 2013)

The most important laws and regulations concerning
the protection of water resources from pollution in the
Egyptian Law

-Law No. 93 of 1962 on the exchange of liquid wastes
and its implementing regulations (Ministry of
Housing, Utilities and Urban Communities

- Law No. 27 of 1978 concerning the regulation of
public water supplies for drinking and use human
consumption

Law No. 48 of 1982 regarding the protection of the
River Nile and waterways from pollution and its
implementing regulations (no. 8) of 1983, as
amended by its executive Resolution No. 402 of
2009

Law 12 of 1984 on Irrigation and Drainage and its
implementing regulations issued by Decree 14717 of
1987

Law (4) for the year 1994 regarding protection of the
environment as amended by Law No. 9 of 2009 and
its implementing regulations

Prime Minister’s Decree No. 2318 of 2009, the
establishment of the Supreme Council for the

Protection of the Nile River? Pollution of the

Council of Ministers
CONCLUSION

The results of heavy elements in all sites of canals in
North Egypt : Fe, Mn, Zn, Cu, Pb, Cd, Co and Ni (Table
2) indicate that a considerable number of the examined
samples have higher contents than the maximum

desirable  standard for irrigation  water

recommended by the FAO (2017) and the Egyptian Law
48 of 1982 .This could be attributed to the mixing of
drain waters which constitute the higher concentration

values.

Metals concentrations in water were varied between
in all years fond, Fe (0.18 -117.11), Mn (0.01 -58.98),
Zn (0.01 -90.56 ), Cu (0.005 -65.70), Pb (0.016 -36.64),
Cd (0.000 -14.69), Co (0.002 -89.72) and Ni (0.019 -
respectively. Concentrations of heavy
metals in water are compared with many guidelines to
predict status of pollution (Guideline for water irrigation
FAO, 2017 and Specifications of fresh
water, according to Law 48 of 1982 ,Article 60 of the
Regulations). water recorded values within the abnormal
range. Results showed that all canals in this study are
considered worst water for irrigation, very dangerous to

73.22) mg/l

agricultural
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human life and also all drains and mixed canals are
considered above division of increasing salinity
problems of irrigation water.

RECOMMENDATIONS

1- Effective implementation of laws and regulations.

2- Removal of encroachments and buildings on the
canal's Borders and waterways, Nile River.

3- Raise awareness.

4- Provide the necessary resources to separate the waste
of human activity from the biological and non-
biological systems (biotic and a biotic).
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