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ABSTRACT

Rosetta branch is a source of fresh water for domestic, agriculture,
industry, fisheries and recreation purposes for some western Delta
governorates in Egypt. Unfortunately this branch is impacted by increasing
concentrations of ammonia resulted from the agricultural drains located along
its sides and by the industrial effluents of industrial activities and fish farming
cages. This study aims at monitoring ammonia, dissolved oxygen nitrite and
nitrate concentration along the Rosetta branch. Samples were taken at an
interval of 5 Km of the branch. Ammonia concentrations measured by a
colorimetric Nessler method. Recorded ammonia ranged from 0.16 to 7.87
mg/l. Level of ammonia in Rosetta branch is very high after mixing with
Rahawy drain, as it reached 6.77 mg/l and decreased gradually along the
Rosetta branch to the lowest level of 1.67 mg/l at Kafr Yaqgob village due to
dilution along the branch and increased again, due to presence of fish cages
along Gharbiya, Kafrelsheikh and Behaira governorate.
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INTRODUCTION
Water needs increased as a result of population growth, industrial
development and cultivation of desert land. Egypt relies for more than 90
percent of the water supply on the Nile River. Groundwater resources are
non-renewable and rainwater is neglected, with the exception of the
Mediterranean coastal area. Irrigated agriculture is by far the largest

consumer of water (nearly 90 percent), and despite the progress in the field of
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irrigation and agricultural techniques stimulate water conservation, and the
development of more crop intensification tables and expansion of agricultural
areas increased demand for scarce water resources originally. Competing
demands between industrial development and human consumption are a
severe strain on a balanced distribution of limited resources to different users
(Adelwahaab and Badawy, 2004).

Nile River travels along Egypt about 950 kilometers starting from
upstream High Dam in Aswan, where it is divided in two branches at Khairia
Barrage to Damietta and Rosetta each one runs separately for discharged into
the Mediterranean sea. Rosetta branch travels about 239 kilometers and is the
main source of fresh water to the provinces in the western direction to the
Nile Delta (Zaghloul and Elwan, 2011).

Rosetta branch has an average width of about 180 meters and a depth
ranges 2-4 meters. It ends at Edfina Barrage, located at 30 kilometers south of
the sea to discharge of excess water to the Mediterranean. It is estimated that
the aquatic environment of this branch receives more than 3 million m%day of
untreated or partially sewage treatment of municipal wastewater and
industrial effluents as well as agricultural drainage water (El Gammal and El
Shazely, 2008).

Egypt Challenges a rapidly increasing deterioration in surface and ground
water quality as a result of increased municipal wastewater and industrial
effluents in waterways. Excessive use of pesticides and fertilizers, especially
internationally banned and national illegal in agriculture is causing

environmental risks (Ali et al, 2011).
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Industrial activity in Egypt consumes about 638 million cubic meters of
water per year, of which 549 million cubic meters per year are discarded in
public sewer systems. Greater Cairo region and Alexandria province holds
about 40% of this amount. Industrial facilities rely about 65% of this amount
of Nile water. The Nile River receives more than 57% of the effluent for these
factories. (Ezzat, 2002).

Rosetta branch receives water of a number of agricultural drains, which
are heavily polluted by industrial and domestic sewage. The drains receive
alot of the wastewater from Greater Cairo region. The wastes in the drains
contain high levels of suspended and dissolved solids, oil, grease, nutrients,
pesticides and organic matters. It is suspected that toxic substances are
present as well. (Adelwahaab and Badawy, 2004).

Rosetta branch is impacted by the agricultural drains located along its
sides and by the industrial effluents coming from industrial activities in
Kafrelzayat city. The drains are Rahawy, Sabal, Tahreer, Zaweit El-Bahr and
Tala. These agricultural drains receive municipals waste water from 55 towns
and villages located along the branch. Industrial effluents from pesticides,
fertilizers and natural Salt factories are discharging directly into the east side
of the branch (Donia, 2005).

Fish farming is very important in Egypt to meet the necessary needs for
protein as well as it a simple system, it does not need additional water,
economically feasible. There are many floating fish legal and illegal cages in
accordance with national law in Egypt, where the prevention of Law No. 48

/1982 the use of the Nile River in fish farming, However there are mafia fish
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farming in Rosetta Branch challenge the law by floating cages has been
established in freshwater bodies (Zaghloul and Elwan, 2011).

The Law No. 124/1983 manages fishing, fish farming and the
aquaculture. The General Authority for Fish Resources Development of the
Ministry of Agriculture is responsible for the implementation of this law
which prohibits the use of Nile streams in fish farming (Ali et al, 2006).

Generally, intensive fish farming produces considerable amounts of
nutrient waste such as ammonia, nitrates and phosphorus. These wastes
deteriorate the nature of water body. Also, fish heavily consume the dissolved
oxygen leading to low dissolved oxygen content in water.

It was reported that the environmental impact of fish-farming depends
very much on fish species, culture method, stocking density, feed type and
hydrography of the site. Most of the phosphorus, carbon and nitrogen input
into the fish culture system are through feed residuals, fish excretion and
faeces production. The use of chemicals and the introduction of pathogens
and new genetic strains have also raised environmental concerns. Carbon
dioxide produced by fish respiration is unlikely to create adverse effect on the
environment (FAO, 2005).

It worth mentioning that the total amount of BOD discharged to the River
Nile by industrial plants equals 270 ton/day. This amount corresponds to the
untreated discharge of wastewater from more than six million people. It can
be concluded that these substances are discharged mainly from the industrial
activities in the Greater Cairo region and in Delta (0.75 and 0.50 ton/day).
The average concentration of heavy metals (HM) in the effluent is less than 5

28 Vol.32, March,2016



Abd El-Razek, et al

ug/L. These two sources of pollution potentially affect and deteriorate its
quality of water (EPADP and DRI, 2008).

Ammonia is a chemical substance that is found in nature or made by
humans. Average amount of ammonia manufactured by humans each year,
almost equal to the amount produced by nature every year. However, when it
turns out that the levels of ammonia may cause concern, it is likely that it was
made either directly or indirectly by humans (ATSDR, 2006).

Unionized ammonia is actually toxic and its toxicity is depends on the
salinity, temperature and pH. Nitrates and nitrites are not significantly toxic to
aquatic life except in the context of promoting the blooms of algae. A
significant decrease in dissolved oxygen (DO), and an increase in the
biological oxygen demand (BOD), nutrients (organic and inorganic nitrogen
and phosphorus,), have been identified in the water column around fish farms
(Wu, 1995).

Ammonia oxidized biologically to produce nitrite and nitrate under
uncontrolled conditions. Presence of ammonia in water consumes a higher
concentration of chlorine to get a free residual chlorine. Also It cause the
chloramines formation weak in the disinfection process as well as the increase
in the amount of chlorine with organic load possesses high risk forming of
harmful substances such as trihalomethanes and haloacitic acids (THMs,
HAAs) which increase the potential of cancer infection. Therefore, removal
of ammonia from water is desirable (EPA, 1975).

Law No. 48 of 1982 was issued to protect the River Nile from pollution,

the criteria set forth by law identified concentrations in River Nile. and
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identified the concentration of ammonia that don't exceed 0.5 mg per liter
while dissolved oxygen at least 5 mg per liter.

The aim of this study is to assess the ammonia content along Rosetta
branch and to investigate the possible causes for ammonia elevated

concentration.

MATERIALS AND METHODS
1. Study Area:

The area of this study extends to about 200 km in Rosetta branch, starting
from Ikhsas village up to Edfina Barrage (35 sites were chosen), and about 40
km in Mahmudiya Canal with starting from Nikla village to Siuof WTP (13
sites were chosen). Samples were collected from the middle of the waterway
in each of the Rosetta branch and Mahmudiya Canal. That lies on them
intakes of WTP for Gharbiya, Kafrelsheikh, Beheira and Alexandria potable
and Sanitation companies suffering because of the resulting increase of
ammonia concentrations, Figure (1).

Samples were collected at an interval of 5 kilometers with additional
samples collected in case of pollution sources discharge either agricultural

drain or industrial effluents.
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Figure (1): The selected sampling points.
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2. Sampling Procedure:

Water samples were collected in winter of 2013/2014 from Rosetta
branch and Mahmudiya Canal. That increase the phenomenon of high
concentrations of ammonia as a result of less water needs period to be
determined by the Ministry of Water Resources and Irrigation identified from
December until the first of March each year (in Egypt, Sadda Shetwia term).
Water samples were collected (at depth of 50 cm from the surface) in
stoppered polyethylene plastic bottles. All samples collected for either
physical and chemical examinations were stored in an ice box and delivered
immediately to the laboratory for analyses.

3. Materials: The used chemicals were of analytical grade.
4. Procedures:

Physical and chemical analyses were carried out according to Standard
Methods for Examination of Water and Wastewater (APHA, 2005). Field
parameters (temperature, pH, electric conductivity (EC), dissolved oxygen
(DO) and total dissolved solids (TDS) were measured on-site using portable
multi parameter equepment (Model: HACH HQ40d multi)), ammonia, nitrite
and nitrate were carried out by a colorimetric nesslerization method and the

chloride was done by argentometeric method.

3RESULTS AND DISCUSSIONS
Physical and chemical analyses of water samples collected from
Mahmudiya Canal and Rosetta branch during winter 2013/2014 were
presented in Table (1).

32 Vol.32, March,2016



Abd El-Razek, et al

Table (1): Some parameter of the water quality of Mahmodiya Canal and
Rosetta branch during winter 2013/2014:

Parameter DO | Ammoniamg | Nitrite | Nitrate
mg/L /L mg/L mg/L
Standards for fresh water according to
Law 48 of 1982. Jmore | Jess than 0.5 "33542“""”
NO Site
1 | Embaba WTP intake — Giza Gov. 7.8 0.16 0.036 0.32
2 | Galatma village 7.1 0.2 0.04 0.3
3 | Ikhsas village 9.5 0.18 0.038 0.46
4 | Rahawy drain 0.65 16.72 0.235 1.9
Kafr Shreef
S after Rahawy drain by 5km 1.4 6.77 0.114 1.07
6 | Bani-Salma village 1.6 7.29 0.064 0.76
7 | Khtatba village — Monofiya Gov. | 1.48 6.9 0.065 0.76
8 | Tarana village 2.02 5.6 0.117 0.7
9 | Gizay village 1.86 5.23 0.101 0.7
10 | Tmalay village 1.77 3.9 0.059 0.76
11 | Meshlay village 1.53 3.58 0.071 0.77
12 | Alkam village 1.04 2.36 0.077 0.75
13 | Abo-Khawy village 1.24 2.4 0.114 0.73
14 | Amrosi village 1.7 2.2 0.153 0.82
15 | enshiet. Soliman — Gharblya | g5 | 202 | 0142 | 075
16 | Meshla village 1.5 1.88 0.19 0.7
17 | Mansoureet Farstak 3.65 1.77 0.279 0.68
18 | Kafr Yaqob 2.8 1.67 0.228 0.66
19 | Kafr Zayaat province - Gharbiya 3.4 1.84 0.247 0.75
20 | Balshay village 2.6 2.26 0.187 0.62
21 | Abeeg village 3.45 2.14 0.202 0.62
22 | Farasstak village 4.2 191 0.202 0.65
23 | Basyon province - Gharbiya 5.3 1.87 0.197 0.61
24 | Saa-Elhagar village 6.00 3.03 0.192 0.61
25 | Mahallet Saa 5.5 3.00 0.222 0.6
26 Kafr Eldawar village -Gharbiya 4.8 3.44 0.206 0.59
27 | Shoubra Kheet province - Behaira 3.7 3.12 0.176 0.58
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Table (1): Some parameter of the water quality of Mahmodiya Canal and
Rosetta branch during winter 2013/2014 (cont’d):

Parameter DO Ammonia Nitrite Nitrate
mg /L mg/L mg /L mg /L
Standards for fresh water accorging
to law 48 of 1982, more less than less than

NO. Site than 5 0.5 45
28 | oo Moger — Kafiebhelkh | 478 | 302 | 0141 | 054

Desuik province -
29 Kafrelsheikh Gov. 5.05 3.14 0.085 0.53
30 | Somkhrat village 4.9 3.52 0.139 0.54
31 | Laweia village 3.63 3.2 0.061 0.52
32 | Fawa WTP intake 4.05 7.4 0.016 0.51
33 | Atf village — Behaira Gov. 4.5 7.1 0.09 0.53
34 | Sandion village 5.63 6.5 0.18 0.55
35 | Shamshera village 5.55 6.2 0.28 0.72

Motobas WTP intake -
36 Kafrelsheikh 4.15 5.4 0.32 1.17
37 | Edfina Barrage - Behaira 4.35 2.8 0.45 2.03
38 | Nikla village 4.67 7.87 0.188 0.52
39 | Fisha WTP intake 481 6.62 0.157 0.67
40 | Zarkon drain 5.18 791 0.173 0.75

Zawiet Ghazal - after Zarkon
41 drian by 5 km 4.26 6.79 0.167 0.65
42 | Khandak canal 7.56 1.23 0.088 0.59
43 | Abo-Homos WTP intake 4.02 4.3 0.227 0.78
44 | Dair-Amis village 4.8 5.13 0.2 0.68
45 | Kazzaz WTP intake 3.54 5.43 0.265 0.83
46 | Kafr Eldawar 1 WTP intake 4.4 3.97 0.396 0.95
g7 | fefer Eldawer east WIP| 373 | 396 | 0407 | 0.96
48 | Khadra village 3.47 3.97 0.408 0.98
49 | Khorshed village 3.31 3.74 0.463 1.1
50 | Sof WIP Intake = Alex| 414 | 206 | 0446 1.2
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From the above results it is clear that the sample No. 3 at Ikhsas village
refer to the natural water quality of Nile River and complat with the Law No.
48/1982, Then after mixing with Rahawy Drain, the values increase
indicating the presence of pollution. Especially, DO measurements changed
from 9.5 into 1.4 mg/l, which refers to consumption of Oxygen duo to loads
resulted from the discharge from Rahawy Drain. Also, the increase of nitrates
indicates the presence of sanitary drainage.

The level of DO in Rosetta branch is very low after mixing with Rahawy
drain (Sample No. 5; 1.4 mg/l), (Figure 2). But It increases gradually along
the Rosetta to reach highest level at Saa al Hagar village (Sample No. 24 ; 6
mg/l) due to aeration along the branch and then decreases again due to
presence of fish cages along Gharbiya governorate and Kafrelsheikh
governorate.

Results also show that the level of dissolved oxygen in Khandak canal is
at a maximum value (Sample No. 42; 7.56 mg/l), which is predictable result
due to no source of contamination along this canal and also the level of
ammonia is at a minimum (1.23 mg/l). The minimum level of DO is at
Khorshed village (Sample No. 49; 3.31 mg/l) may be due to narrowing of the
canal.

From Table (1) The level of ammonia in Rosetta branch is very high after
mixing with Rahawy drain (Sample No. 5; 6.77 mg/l ) and decreases
gradually along the Rosetta branch to reach the lowest level (Sample No. 18;
1.67 mg/l) at Kafr Yaqob village due to dilution along the branch and self

water clean up.
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Ammonia increase again, due to the presence of fish cages along the
Gharbiya and Kafrelsheikh governorate. many factors help to the harmful
impact of fish farming in the Rosetta branch of which the storage density,
type of feed, feed residue, fish production and excretion of feces. Carbon
dioxide produced by the respiration of fish, which is likely to create a harmful
impact on the environment.

The results show that the level of ammonia in Mahmudiya Canal reached
maximum value at Nikla village (Sample No. 38 Equal 7.87 mg/l), this means
that the Zarkon drain (Sample No. 40) has a significant effect on Mahmudiya
canal.

Nitrate concentrations are still within range, but the overall change in
behavior illustrates the affect by increasing concentrations of ammonia,

which consume a lot of dissolved oxygen. (Figure 2).
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Figure (2): Level of ammonia along Rosetta branch and Mahmudiya canal

Previous interpretations show that Rosetta Branch and Mahmudiya canal
used as a source of raw water in WTP intakes in Gharbiya, Kafrelsheikh and
Behaira Governorates. Companies of water and wastewater in these
Governorates face a lot of challenges and difficulties for the production of
drinking water compliant with healthy standards mentioned in the decision
No. 458/2007 Issued from the Ministy of Health, Especially at winter season
(Sadda Shetwia from December into March each years) where water

resources became heavily polluted due to lack of water.
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CONCLUSION

Although the law 48 of 1982 addresses the protection of the Nile River
from pollution with mentioning of the permissible limits of water quality
parameters, the recorded concentrations of ammonia were higher than the
normal concentration in Nile River, so the water treatment plants consume
chlorine demand.

Although mixing the Rosetta branch with Rahawy drain may cause an
increase in ammonia concentration in the water, but the Rosetta branch fish
cages play a significant role in this issue especially in Kafrelsheikh, as well as
the violation of the law and impact of Gharbiya, Kafrelshiekh and Behaira
governorate. Therefore the law must be enforced and the fish cages must be
removed.

To achieve effective disinfectant we must add excess chlorine to get free
residual chlorine. The strategy of the study is to remove or reduce the
ammonia in raw water to avoid the negative impacts on the water quality

during treatment.
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