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          RINKING water has received considerable attention recently. 

…… However, misuse and mismanagement have resulted in a rapid 

and widespread decline in source-water quality and supply. Drinking 

water issue in Sinai is the subject of the present study. The selected 

area is El-Taqaddum Village and the surrounding region in North-

West Sinai. Different samples of the potable water from the drinking 

water treatment plant were taken during this study period. Physical 

and chemical characteristics of the water investigation indicated that 

pH value ranged from 6.8 to 8.4. Temperatures varied from 17o to 35o. 

Turbidity ranged from 0.30 to 0.78 as NTU. The level of metals in the 

studied water can be arranged according to the following decreasing 

order:- sodium > potassium > aluminum > iron > manganese in the 

magnitude of :- 150 : 35 : 4 : 2 : 1 respectively. Comparatively high 

values of Al, Fe and Mn indicated the input of such metals in the raw 

canal water. It was, therefore, recommended to enhance the settling 

process of raw canal water before treatment. Storing drinking water 

for more than two days causes the disappearance of chlorine down to 

zero. It is strongly recommended that the drinking water of this village 

should be freshly supplied. This should be associated with a supply of 

fresh water through the Canal. A continuous follow up of the physical, 

chemical and biological examination of this drinking water should be 

carried out precisely. The present investigation showed that the most 

possible solution is to maintain an initial Cl2 concentration at 2 mg/l 

and the storing period should not exceed 2 days. To make this clear, 

residual chlorine in all drinking water supply should be within the 

permissible limits for safety of the residents. Otherwise, outbreak of 

epidemic diseases could be at high risk for these poor residents. A 

continuous flow of the water sources should be supplied to protect the 

residents of this area with safe treated drinking water. 

 

Sinai Peninsula is a unique environment. Over the years, it has been subjected to 

flora
(1–4)

 and microflora 
(5,6)

 investigations. With a rainfall of <100 mm per year, 

the major limitations for agricultural development are the available water 

resources
 (22)

. Therefore, additional water should be secured, e.g. the reuse of 

agriculture drainage water and / or adequate treated wastewater
 (7,8)

. In this 

respect, El-Salam (peace) canal is considered as a unique project brings the Nile 
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water to the eastern deserts of North Sinai; originating from the River Nile at 210 

km on Damietta branch and running south east ca. 89.4 km. The canal is, further, 

crosses the Suez Canal through a siphon to the Sinai peninsula extending about 

176 km eastward in North Sinai. It is planned to deliver 4.45 x 10
9
 m

3
 water, 

provided by the River Nile (about 2.11 x 10
9
 m

3
) mixed at (ca. 1:1, v/v) with 

about 2.34 x 10
9
 m

3
 of drainage water (El-Serw and Hadous drains) 

(9, 10)
. The 

canal is planned to provide water for irrigating and cultivating about ca. 150,000 

hectares in North Sinai. The total targeted is to cultivate ca. 248,000 hectares. In 

this respect, water is to be checked and analyzed periodically during the years of 

plantation to monitor and readjust the ratio of mixing in the light of changes in 

quality of both soil and waters.  

 

So far, in situ and laboratory studies concentrated on the western part of the 

canal before crossing the Suez Canal 
(23)

. The water quality has been examined 

by the physical and chemical properties (not microbiologically) along El-Serw 

and Hadous drains since 1997 as well as the western course prior the Suez Canal 

siphon 
(7, 10–12)

. 

 

In South Sinai Peninsula, along the Red Sea, tourism is the most dominating 

industry. Water supply is secured by either desalination of the sea or the ground 

brackish water, or by piped or transported trucked water from the Nile 
(13)

. 

Despite the water scarcity, unfortunately, reuse of treated wastewater is not 

widely applied 
(14)

. Adequate treated wastewater could be used for irrigation and 

non-potable domestic purposes, thus reducing potable water demand
 (15)

. Due to 

the excessive costs of desalination and water transportation from the Nile, the 

price of potable water in this tourist region is about ten times higher than in 

Cairo. The important factor that contributes to price escalation of water supply is 

the dependence on privately-owned small size desalination units, i.e. no 

economies of scale.  

 

The present study region is a promising continuous population and economic 

growth. The problem is that economic development is not matched by adequate 

water resources. The gap between water demand and water availability is 

expected to reach 1 Mm
3
/d (million cubic meters per day) in South Sinai by the 

year 2020 
(16, 17)

. Due to limited Nile resources and high transportation costs, the 

scenario for development of the region has to be based on seawater or brackish 

water desalination and reuse of treated wastewater to satisfy all demands, as well 

as water demand management (decrease water demand and use). It is important 

that the private sector must be encouraged to invest in water projects to relieve 

increasing financial pressures on the government, and to satisfy increasing water 

demand. A detailed study of the situation in this region with modeling of 

possible water management scenarios for projects will aid investors (both public 

and private) in the decision making process 
(18)

. 

 

El-Taqaddum Village and the surround area in North-West Sinai, locates in 

the western side of the peninsula. It can be reached from Ismailia City by car that 
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would take between 30 to 45 min. The distance is about 65 km. The village 

depends on fresh water treatment plant for drinking. The source of water is 

supplied by fresh water from an extension of Ismailia Canal. However, the 

supply of this water is very limited. This source of fresh water is regulated to be 

6 days for the drinking water treatment plant and the following 6 days for 

irrigating the agriculture land within the area. Due to this restricted water 

resources, the people of El-Taqaddum area in Sinai used to store their drinking 

water in PVC tanks to supply them with their demand of water. The quality of 

this water should meet the required standards and guidelines for human use. 

Otherwise, hazardous health impact will be developed including kidney failure 

and / or spreading of epidemic diseases. However, such quality of this water is 

expected to be declined greatly by time.  

 

Therefore, it was found essential to study the physical and chemical 

characteristics of drinking water from selected houses with El-Taqaddum 

Village, Sinai to identify water quality that might affect human health. 

Correlation with the Egyptian regulations / guidelines and the effect on public 

health were evaluated. 

 

Materials and Methods 

 

An intensive program for the sampling of drinking water from selected seven 

different houses at El-Taqaddum village, Sinai was designed during the period 

from August, 2015 till January, 2016. The samples were taken bi-monthly. All 

the drinking water samples were taken from storage tanks on the roof of the 

selected house that were given serial numbers from 1 to 7. The collected drinking 

water samples were subjected to intensive examinations of physical and chemical 

characteristics according the Standard Methods [APHA, 2005]
(19)

. 

 

Sampling procedures  

Samples were collected in sterile bottles and transported in ice-box at 

temperature of 4
0
C. Temperatures and free residual chlorine concentrations were 

immediately determined on spot and before storing according to procedures in 

the Standard Methods [APHA, 2005]
19

. 

 

Effect of storing time on the level of chlorine in drinking water 

This study was carried out in a laboratory experiment. In 5 jars, variable 

doses of chlorine were added to distilled water. The variable doses are 1, 2, 3, 4 

and 5 mg Cl2/l. The jars were kept in the room temperature. The residual chlorine 

in each jar was detected daily for a period of 5 days. The purpose of this 

experiment is to detect the residual chlorine in terms of the storing period in 

relation to the initial concentration. 
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Physical and chemical characteristics  

Sodium and potassium were determined by Flame Photometer. Iron, 

manganese were detected by Atomic Absorption (A.A.) Spectrophotometer in 

the acidified water sample using Instrumental Laboratories (1L), Model 551, 

equipped with a heated Graphite Atomizer Model (651) and deuterium arc 

background corrector. The procedure of samples preparation and analysis 

followed the method as described in APHA
(19)

 and by Abdel-Shafy 
(24)

. 

 

Each result presented here is an average of 10 sequence readings on the 

Atomic Absorption (A.A) Spectrophotometer. These readings were correlated 

with a standard solution. Standards were purchased from the Instrumental 

Laboratories (1L). As control, a blank was made for each metal; using double 

distilled water, which was subjected to the chemical treatment and digestion 

similar to that of the examined samples. 

 

Results and Discussions 

 

Drinking water resource and treatment in El-Taqaddum village 

The source of water is Nile River through Ismailia Canal that is expanded 

from the Delta region to Sinai. The water in the canal is raised by pump to two 

compact units of treatment system. The treatment process consists of alum 

addition followed by flocculation and sedimentation. The treated water is further 

sand filtered followed by chlorinated.  Finally, water is pumped to the storing 

tanks at a height of about 8 m. These storing tanks are connected to the water 

distribution system. Schematic diagram of the treatment system is illustrated in 

Fig. 1. It is worth to mention that the supply of the canal water to the drinking 

water treatment plant is continuous for 6 days only followed by other 6 days for 

irrigating the agriculture activities of the village (i.e. the drinking water treatment 

plant receives Nile water at a rate of 6 days only every 12 days). It is witnessed 

that sometimes the drinking water treatment plant does not receive any water 

supply for 9 to 11 days.  

  

 
 Fig.1. The successive treatment steps in the drinking water treatment plant at El-

Taquaddum regional  area. 
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Quality of the freshly treated drinking water in El-Taqadum village 

Results of the present investigation are recorded in Tables 1 and 2. The given 

results indicate narrow monthly variation in the studied parameters.  

 

Table 1 represents the physical/chemical parameters. The following 

parameters were determined: the total dissolved solids (TDS), chlorides, residual 

chlorine, total-solids (TS), hardness, nitrites, nitrates and phosphates. The 

determined physical parameters are: pH, temperature, turbidity and electric 

conductivity. From the given results (Table 1), it is apparent that the pH values 

ranged from 6.8 to 8.2 with an average of 7.2 as indication of neutral value. 

These values are within the recommended guideline that is ranged from 6.5 to 

9.2 according to EEAA (2000)
(20)

. The turbidity ranged from 0.10 to 0.78 NTU 

with an average of 0.45 NTU. The maximum acceptable level is 1 NTU. The 

electric conductivity of the studied water ranged from 280 to 450 µS with the 

average of 364 µS. The guideline value is 2000 µS. 

 

Total dissolved solids (TDS) ranged from 160 to 245 mg/l with an average of 

200 mg/l (Table 1). Chlorides ranged from 20.1 to 38.8 mg/l with the average of 

24 mg/l. The maximum acceptable levels are 1200 and 500 mg/l for TDS and 

chlorides, respectively according to EEAA (2000)
(20)

. However, the WHO 

(1993)
(21)

 guideline for chloride is 250 mg/l as an international reference point 

for standard setting and drinking-water safety. The total solids ranged from 235 

to 110 with an average of 167 mg/l.  

 

Other chemical parameters including total hardness, calcium hardness and 

magnesium hardness were investigated (Table 1). The determined average value 

of these parameters was 117, 69 and 51 mg/l (as CaCO3) respectively. The 

corresponding guideline of such parameters (Table 3) is 500, 200 and 150 

successively (EEAA, 2000)
(20)

. Nitrates ranged from 0.20 to 0.02 mg/l with 

average of 0.12 mg/l. The guideline is 44 mg/l (EEAA, 2000)
(20)

. The results 

(Table 1) showed that the nitrites and phosphates were all below detection level 

all study period and in all the studied sites. 

 

Level of Fe, Mn, Na, K and Al in the collected drinking water samples are 

given in Table 2. The average level of iron, manganese, sodium, potassium and 

aluminum was 0.22, 0.18, 8.26, 1.40 and 0.14 mg/l, respectively (Table 2). The 

range of these ions in the studied drinking water ranged from 0.28 to 0.13 mg/l 

for iron, from 0.34 to 0.12 mg/l for Mn, from 12.8 to 5.7 mg/l for sodium, from 

2.9 to 1.0 mg/l for potassium and from 0.20 to 0.02 mg/l for aluminum (Table 2). 

The acceptable guideline of these metal ions in drinking water is 0.30 mg/l for 

Fe, 0.10 mg/l for Mn, 200 mg/l for Na and 0.20 for Al (EEAA, 2000)
(20)

 (Table 

3). From these results it can be concluded that the detected characteristics of 

drinking water samples are within the acceptable levels according to the 

Egyptian regulation (EEAA, 2000)
(20)

. 
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On the other hand, the total calcium and magnesium hardness (Table 1) are 

within the acceptable values, which is an indication of reasonable level of water 

quality as a "Moderately Soft" water according to EEAA (2000)
(20)

.
 
 

     

Residual chlorine ranged between 0.2 to 1.5 mg Cl2/l in the freshly treated 

drinking water. From these results it can be observed that the level of chlorine of 

all the studied samples is within the acceptable range for safe drinking water as 

mentioned in the EEAA regulation (2000)
(20)

. 

 

The recorded data (Table 2) showed that the level of the studied metals can 

be arranged according to the following magnitude order of Na > K > Al > Fe > 

Mn, respectively. It can also seen that the concentrations of metals in these 

samples are within the acceptable levels of potable water according to the WHO 

(1993)
(21)

. 

 

Effect of storing time on the level of chlorine in drinking water 

The results (Table 4) showed that the residual chlorine decreases by 

increasing the storing time. Storing drinking water for one day decreased the Cl2 

initial concentration of 1, 2, 3, 4 and 5 mg Cl2/l to the level of 0.3, 0.9, 1.3, 2.1 

and 2.9 mg Cl2/l as residual chlorine. Increasing the storing time up to 3 days 

decreased the corresponding residual Cl2 down to zero with respect to all jars, 

with the exception of jar No. 5 in which the initial Cl2 concentration was 5 mg/l. 

Increasing the storing time to 4 days showed that the residual Cl2 concentration 

reached zero in all jars. 

 
TABLE 4. Effect of storing time on the level of chlorine in drinking water (laboratory 

experiment) 

 

From this experiment it can be concluded that storing the drinking water for 5 

days is absolutely unacceptable due to the crucial decrease in the residual Cl2, 

even at an initial concentration of 5 mg Cl2/l. The most possible solution is to 

maintain an initial Cl2 concentration at 2 mg/l and the storing period should not 

exceed 2 days. 

              

Residual chlorine concentration in drinking water 

(mg Cl2/L) 
Time (Day) 

5 4 3 2 1 Zero 

2.9 2.1 1.3 0.9 0.3 1 

1.2 0.9 0.6 0.5 0.1 2 

0.7 zero zero zero zero 3 

zero zero zero zero zero 4 
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The allover results reveal that the characteristics of the freshly treated 

drinking water are within the permissible levels as recommended by the 

Egyptian EEAA regulation (2000)
(20)

 and the WHO (1993)
(21)

. However, storing 

such water for long period could cause a dramatic effect on the water quality. 

 

Recommendation 

 

It is worth mentioning that drinking water is, usually, stored in each house of 

this village for about 5 days and sometimes the storing period could reach 11 

days or more. It is strongly recommended that the drinking water of this village 

and the surrounding area should be freshly supplied. A continuous follow up of 

the physical, chemical and biological examination should be carried out for the 

protection of the residents.  

 

The present investigation showed that the most possible solution is to 

maintain an initial Cl2 concentration at 2 mg/l and the storing period should not 

exceed 2 days. To make this clear, residual chlorine in all drinking water supply 

should be within the permissible limits for safety of the residents. Otherwise, 

outbreak of epidemic diseases could be at high risk for these poor residents.  
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 الطبيعية و الكيميائية لمياه الشرب فى منطقة التقدم والقرى  الخواص

 المحيطة بها فى سيناء
 

حسين ابراهيم عبد الشافى ، دمحم عبدالحميد سالم
*

منصور  ، منى
**

، دمحم على   

 عبد الشافىسالى حسين  والخطيب  

، القاهرة –الدقى  –المركز القومى للبحوث 
*

ف محطة معالجة المياه والصر

 و مصر –األسماعيلية  –الصحى 
**

 القاهرة –مدينة نصر  –معهد بحوث البترول 

 

    

تركز الدراسة الحالية على الخواص الطبيعية والكيميائية لمياه القناة كمصدر لمياه  

 .الشرب قبل معالجتها وبعدها

 

،  8.6حيث أثبتت دراسة خواص المياه أن تركيز أيون الهيدروجين يتراوحبين 

، 71، درجة الحرارة بين  6.8
0
وحدة العكارة )  0.16، 0.50م ، العكارة بين 53

 :، أما تركيز المعادن فيمكن ترتيب تركيزها تنازليا كما يلى ( العالمية 

 730: المنجنيز وترتيب نسبهم هى < الحديد < الومنيوم < البوتاسيوم < الصوديوم 

 :53  :4  :8  :7 . 

 

المنجنيز فى حدود  نسبة االلومنيوم ، الحديد ،حيث يتضح من الدراسة أن 

مرتفعة نسبيا كدليل على ان مياه الترعة البد أن يتم ترويقها  قبل المعالجة كما دلت 

الدراسة على ان نسبة الكلور فى مياه الشرب المخزنة لمدة يومين أو أكثر تصل الى 

الصفر ، األمر الذى يهدد صحة المواطنين من انتشار األوبئة التى تنتقل عن طريق 

شرب ، توصى الدراسة بامداد المنطقة بمياه شرب نقية بصفة يومية وعدم مياه ال

تخزنها على أن تكون نسبة الكلور فى حدود التركيز المسموح به عالميا حتى يمكن 

 . حماية المواطنين من مخاطرها الصحية

 

 


