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THE PRESENT work is aimed to detect the pollutants in the water resources (surface water and 
groundwater) and their impact on human health as well as evaluate these water resources for 

different purposes at Atfih area which occupies the southern portion of Giza governorate. To achieve 
the aim of the present study, fifty water samples (surface water and groundwater samples) are collected 
during March (2016) and chemically analyzed for detection of inorganic and bacteriological pollutants. 
Drinking and agriculture in this area depend mainly on the water of Nile River and two main canals 
namely El Khashab and Masjid Musa canals as well as groundwater. The results indicated that, El 
Khashab and Masjid Musa canals are subjected to pollution from different sources. Also, the shallow 
groundwater tapped from the near surface quaternary deposits is also subjected to pollution. The so-
called El Saff wastewater canal represents one of the main sources of pollution for the water resources 
in the study area. This canal runs longitudinally for about 50km along the foot slopes of the eastern 
Eocene escarpment. All the detected pollutants are considered very serious to people's health. The most 
important pollution problem sources include the wastewater produced from the industrial complex 
at Helwan area in addition to the wastewater discharged from El Saff wastewater canal into the Nile 
River and its canals. On the other hand, the excessive seepage of drainage water rich in fertilizers and 
pesticides causes pollution for groundwater. Majority of surface water (El Khashab and Masjid 
Musa canals) samples and groundwater samples in the study area are unsuitable for drinking 
as they have Fe, Sr, B and NO3

- more than that of the permissible limit.In conclusion, most of the 
surface water and groundwater samples in the study area are suitable for irrigation.
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Introduction                                                               

Atfih area lies nearly 70km to the southeast of Cairo 
along the eastern side of the Nile River between 
latitudes 29o 23\ and 29o 37\ N, and longitudes 31o 15\

and 31o 25\ E (Fig.1). It is bounded by El Saff city to 
the North, El Kuraimat city to the South, El Saff waste 
water canal to the East and Nile River to the West.

Atfih area is located in the extreme arid belt of Egypt 
which is characterized by long hot summer and short 
warm winter, low rainfall and high evaporation rate. 
The average temperature varies from 37oC (summer) 
to 15oC (winter). The mean annual rainfall is low and 
ranges between 4.2 mm/y to 17.4 mm/y. Evaporation 
is generally varying from 18.7mm/day (May) and 
2.3 mm/day (December), while the highest value of 
relative humidity (71.8%) is recorded in December [3].

Water pollution problems have led to serious 
ecological and environmental problems. As it 
adversely affects the human health and the biodiversity 

in the aquatic ecosystem. 

The Nile River, which represents more than 90% 
of the Nile basins water resources, is the traditional 
receptor of waste and drainage waters generated by 
different activities [1,2]. which effects on human 
health, plants and animals in Atfih area (case study).

So, Atfih area is nowadays suffering remarkable 
rise in groundwater levels (water logging) resulting 
in the flooding of vast areas of good fertile soil and 
destruction of building and roads. Consequently, 
salt lands, ponds and pollution of environment are 
intensely spreaded [3].

 Drinking and agriculture in this area depend 
mainly on the water of Nile River and two main 
canals namely El khashab and Masjid Musa canals 
as well as groundwater. Such canals are subjected to 
pollution from different sources.

Noteworthy to mention that, the high levels of 
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iron lead to a condition called hemochromatosis. This 
can lead to diseases such as arthritis and diabetes and 
cause damage to the liver and heart [4]. Also, some 
of the symptoms associated with strontium toxicity 
include Chronic renal failure, bone diseases, bone 
deformities, impaired bone growth and bone tumors 
[5]. Plus, in the case of radioactive strontium, it acts 
as a human carcinogen. Whereas, the high level of 
nitrate lead to lack of oxygen which causes death and 
boron is necessary for plant growth, but an excess 
of boron is toxic to plants, and occurs particularly in 
acidic soil [6].

Also, one of the most important factors of water 
pollution is the microbial contamination; especially 
with pathogenic microorganisms. Enteric pathogens 
are typically responsible for waterborne diseases [7, 8].

Pathogens are a serious concern for managers 
of water resources, because excessive amounts of 
faecal bacteria in sewage and urban runoff have been 
known to indicate risk of pathogen-induced illnesses 
in humans [9].

Several species of gram-negative bacteria 
present in municipal wastewater are pathogenic. 

This pathogenicity is usually associated with 
certain components of the cell walls, in particular 
the lipopolysaccharide, also known as LPS or 
endotoxinlayer [10]. Thus, identification of these 
pathogenic agents in water resources is beneficial for 
controlling and prevention planning of the infectious 
diseases.

Unfortunately, The Nile receives heavy loads of 
industrial, agricultural and domestic wastes. Drinking 
water must meet specific criteria and standards to 
ensure that water supplied to the public is safe and 
free-from pathogenic microorganisms as well as 
hazardous compounds [11].

For a long time, pollution problems are ignored 
and their effect on the environment was not given due 
consideration. Consequently, pronounced efforts are 
needed to control such pollution. 
The objectives of this study are; 
1- To give an overall picture of the pollutants and their 

sources.
2- Pollution loads and water quality determination. 
3-The impacts of pollutants on the human health 

and evaluation of water resources for different 
purposes.
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Materials and Methods                                               

Water sampling 
Field trip took place within March (2016), during 

which surface water and groundwater samples were 
manually and aseptically collected from the study area. 
The sampling sites used to provide the data reported 
in this paper appear in Fig. 1. The present research 
is based on the results of fifty(50) water samples 
collected from the study area and representing all 
available water sources. The collected water samples 
included surface water (8 samples) and groundwater 
(42 samples) in Atfih area were obtained for chemical 
and bacteriological analyses. These water samples 
were collected from their water points and separated 
into three aliquots. One of aliquots was acidified with 
nitric acid (1%) and stored in polyethylene bottles for 
the measurements of trace elements and soluble heavy 
metals. The second aliquot was taken in polyethylene 
bottle (100ml) to measure the minor constituents 
as boron and nitrate. The third aliquot was taken in 
special container (100ml) for the measurements of 
microbiological and pathological analyses of water. 
These water samples were immediately kept in the 
dark, cooled in an insulated container and transported 
to the laboratory within 10h. and stored at 4oC until 
bacteriological analysis was completed within 24h. 
of collection as specified in standard national and 
international methods.

Laboratory analyses 
The analyses included the determination of 

inorganic constituents (B, Al, Fe, Mn, Cu, Ni, Pb, Sr and 
Zn) that measured using ICAP model (thermo 6500) 
according to (ASTM) [12]. Also, the concentration 
of nitrate (NO3

-) was determined by colorimetric 
methods using UV/Visible spectrophotometer 
(Thermo-Spectronic 300) according to Fishman, 
and Friedman[13]. The obtained chemical data 
were expressed in milligram per liter (mg/l) or part 
per million (ppm). The total viable bacterial counts 
(TVBCs) at 22°C and 37°C were determined using 
the spread-plate method [14]. The numbers of total 
and faecal coliforms were determined using the most 
probable number (MPN) method using MacConkey 
broth media. The positive tubes were streaked 
on the Eosin Methylene Blue (EMB) agar plates. 
Microscopic examination was carried out to ensure 
gram-negative, non-spore forming rods [14]. MPN 
of faecal streptococci was determined using azide 
dextrose broth at 37°C for 48hr. Positive tubes were 
indicated by dense turbidity and confirmed using 
ethyl violet azide dextrose broth incubated at 37°C 
for 24hr. [14]. The isolation of gram-negative bacteria 
for groundwater samples in the study area were 

performed using MacConkey agar supplemented 
with 0.001g/L crystal violet [15]. Several isolates 
were purified, screened and the suspected similar 
ones were grouped for the purpose of selection and 
identification processes. Isolates from the examined 
water samples were subjected to identification by 
biochemical characteristics using API 20E strip 
system (BioMereux). Each API 20E strip consists of 
thirty five water points containing dehydrated media. 
The isolate to be tested was suspended in sterile saline 
and added to each water sample. The inoculated strip 
was incubated for 16-24h and the color reactions were 
noted either positive or negative.

Result and Discussion                                                   

To achieve the main aim of this research, water 
pollution will be discussed on the basis of determining 
inorganic and bacteriological analyses (Tables 1, 
2 and 3) with regard to the recommended levels of 
contamination according to national guide limits as 
(WHO) [11] and Fishman and Friedman [13].

Inorganic pollutants
The inorganic pollutants in the water samples at 

the study area are discussed through the measurements 
of  Al, Fe, Mn, Cu, Ni, Pb, Sr and Zn as well as B and 
NO3

-.

By comparing the obtained result (Tables 1 and 2) 
with the permissible limits as presented by (WHO) 
[16], it is clear that; 

The Nile River water sample at this locality is 
still safe as it contains Al, Fe, Mn, Cu, Ni, pb, Sr, 
and Zn concentrations less than the acceptable limits 
as presented by (WHO) [16], (Fig. 2, 3, 4 and 5). 
While, it is clear that the mixed water sample (Nile 
River water mixed with wastewater) is polluted as it 
contains Fe and Sr as well as B concentration more 
than the acceptable limits [16]. This is because of the 
industrial wastewater that drained into the wastewater 
canal as well as excessive use of fertilizers (Fig. 2, 3 
and 4).

El Khashab and Masjid Musa canals water 
samples were polluted as they have Fe and B 
concentrations (0.925 - 9.66mg/L) and (6.58 - 
9.55mg/L), respectively. This is due to thatthese canals 
received industrial wastes from factories existed in the 
study area that discharged their wastes in these canals 
at these localities as well as excessive use of fertilizers 
(Fig. 2 and 4).

All El Saff canal water samples are 
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contaminated as they have Fe and Sr as well as 
B and NO 3

- concentrations (3.97 - 7.25 mg/L), 
(3.26 – 7.52 mg/L), (2.14 - 16.84 mg/L) and (95 – 
134.4mg/L) respectively, more than the acceptable 
limits of pollution.This is due to that El Saff 
wastewater canal acts as a drain for discharging 
large amounts of irrigation drainage water 
containing impurities of soluble metals from the 
intensive use of fertilizers and pesticides together 
with industrial wastes discharged into this canal at 
south Helwan area (Fig. 2, 3, 4 and 5).

Majority of the groundwater samples in the study 
area (90%) were polluted as they have Fe, Sr, B and 
NO 3

- concentrations more than the acceptable limits 
of pollution in different portions (Fig. 6, 7, 8 and 
9). This is due to the seepage from El Khashab and 
Masjid Musa canals as well as El Saff wastewater 
canal that contains relatively high soluble metals as 
well as downward infiltration of excess amounts of 

irrigation water rich in fertilizers and pesticides to 
the groundwater. Noteworthy, the primary source 
of nitrates in groundwater is the leaching of nitrate 
salts into the groundwater supply from agricultural 
fertilization and the seepage of sewage water. This 
is manifested by Schilling and Wolter [17] and Liu 
[18] that stated agricultural practices result in non-
point-source pollution of groundwater, and the effect 
of these practices accumulate over time. Point sources 
of nitrogen such as septic systems have been shown to 
contribute to nitrate pollution of groundwater.  

 
Fig 2. The concentration of Fe in the surface water 

sample, in study area.
Fig.3. The concentration of Sr in the surface water 

sample, in study area. 

2.4

Fig. 4. The concentration of B in the surface water        
sample, in study area.

Fig. 5. The concentration of NO3
- in the surface water 

sample, in study area.
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TABLE 1. The concentration of trace elements in the water samples at the study area expressed as ppm.
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Fig. 6. The concentration of Fe in the groundwater sample, in study area.

1.5

Fig. 7. The concentration of Sr in the groundwater sample, in study area.

TABLE 1. Cont.
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2.4

Fig. 8. The concentration of B in the groundwater sample, in study area.

TABLE 2. The concentration of B and NO3
-  in the water samples at the study area expressed as ppm.
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The bacteriological pollutants
The bacteriological analyses involved total 

viable bacterial counts (TVBCs), total coliforms 
(TC) and estimation of faecal coliforms (FC), 
faecal streptococci and bacteria.

The results of the total number of bacteria are 
shown in Table 3. The total number of bacteria 
ranged from 2 × 104to 276× 104cfu/ml and from 
4 × 104 to 361× 104cfu/ml at 22oC and 37oC, 
respectively. 

The most probable number (MPN) of faecal 
indicators total coliforms (TC), faecal coliforms 
(FC) and faecal streptococci (FS) are shown in 
Table 3.

MPN of TC varied from 10 to 1800/100ml and 
from 2 to 430/100ml water for FC. The counts of 
FS fluctuated between 2 and 210/100ml water in 
Atfih area. 

The highest bacterial indicators were recorded 
at Atfih area and this might be explained by 
the effect of domestic and agricultural wastes 
discharge from the urbanized surrounding area 
[19].

The ratio FC/FS points to the source of faeces 
whether it is human (>4) or animal (<0.7) as 
represented by Geldreich [20], accordingly, the 
FC/FS ratio was in the range of 0.29 – 16.6 and 
0.5 – 65, respectively with irrigation canals and 
groundwater which mean the mixed origin of 
faecal pollution.

According to the guideline criteria for faecal 
indicator organisms of (WHO) [11] which accept 
the guide values of the investigated bacteria up 
500/100ml for total coliforms and 100/100ml for 
both faecal coliforms and faecal streptococci, the 
survey of the indicator bacteria along Atfihwater 
resources revealed that the Nile River water at this 
branch is subjected to sewage pollution.

In the present study, the isolates of genus 1 
were differentiated and confirmed by Ap1 20E as 
E. coil (Table 4), E. coil is the main indicator of 
faecal pollution, which causes diarrhea, vomiting 
and fever, this also indicated that all water 
resources of Atfih area are subjected sewage 
pollution.

Based on morphological and AP1 20 
biochemical reactions (Table 4), most members 
of genus 2 are identified as Pseudomonas 
fluorescence. At present, the genus Klebsiella is 
subdivided into 5 species [21]. The isolates of 
genus 3 were identified as Klebsiella pneumonia 
according to morphological and biochemical 
characteristics (Table 4). K. pneumonia 
represented 14% of the identified gram negative 
bacteria isolated from Atfih area. This pathogenic 
bacterium has been previously isolated from 
surface water [22]. There are 2200 known species 
of Salmonella which cause intestinal infection 
such as salmonellosis. The species of genus 4 
was classified as salmonella cloerasuls because 
of its biochemical characteristics (Table 4). Such 
pathogenic bacterium constituted 11% of gram-
negative bacteria from the examined water. On 
the other hand, isolated of genus 5 were identified 

Fig. 9. The concentration of NO3
- in the groundwater sample, in study area.
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as Shigella sp and represented 9% of the identified 
gram negative bacteria. This pathogenic bacterium 
is an invasive pathogen which causes shigellasis 

or shigella-related diarrhea. On the other, genus 6 
includes 8 isolates (8%) of gram-negative bacteria 
which were identified asproteus vulgaris (Table 
4).

TABLE 3. The total viable bacterial counts (TVBCs) × 104cfu/ml, the most probable number (MPN) of total 
coliforms (TC), faecal coliforms (FC) and faecal streptococci (FS)/100ml water Atfih area.

Sample No.

Total viable bacteria×104cfu 
ml Total

coliform
Faecal

Coliform
Faecal 

Streptococci FC/FS
22oC 37oC

Surface water
Nile River water

1 35 43 - - - -
Mixed water

2 27 32 15 8 2 4
El khashab and Masjid Musa canals water

3 96 120 275 28 10 2.8
4 192 244 225 71 59 1.2
5 103 130 275 20 69 0.29
6 16 29 10 83 5 16.6

El Saff wastewater canal
7 219 264 1350 310 205 1.51
8 142 232 900 360 76 4.56

Selected groundwater samples
10 11 15 - - - -
11 11 19 - - - -
12 9 17 - - - -
13 18 24 - - - -
14 15 23 - - - -
15 41 65 - - - -
17 206 252 350 260 4 65
20 11 19 - - - -
25 5 10 - - - -
26 180 230 900 430 210 2.05
27 20 35 - - - -
29 6 9 - - - -
30 47 52 - - - -
33 19 28 - - - -
35 59 106 25 2 4 0.5
36 63 86 - - - -
42 50 72 - - - -
44 14 22 - - - -
45 62 75 - - - -
47 67 90 - - - -
48 18 24 - - - -
50 2 4 - - - -
Safe limit 0 0 0 0 0 0
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where they confirmed as 
Genus1: E.coli; Genus 2: P.flouresencce; Genus 3; 

K.pneumonia; Genus 4: Salmonella cloerasuls; Genus 
5; Shigella sp.; Genus 6: Proteus vulgaris. 

API (Analytical Profile Index) 20E presented is a 

biochemical panel for identification and differentiation 
of members of the family Enterobacteriaceae. In 
API 20E for identification of members of the family 
Enterobacteriaceae, the plastic strip holds twenty mini-
test chambers containing dehydrated media having 
chemically-defined compositions for each test.

TABLE 4. API 20E biochemical characteristics pathogenic of Gram-Negative bacteria isolated from Atfih area.

Type Genus 1 Genus 2 Genus 3 Genus 4 Genus 5 Genus 6
ONPG + - + - - -
ADH - + - - - -
LDC - - - + + -
ODC - - - + + -
CIT - + + - - -
H2S - - - - - +
URE - - + - - +
TDA - - - - - +
IND + - - - - +
VP - - + - - -
GEL - - - - - -
GLU + - + + + +
MAN + - + + - -
INO - - + - - -
SOR + - + + - +
RHA + - + + - -
SAC - - + - - +
MEL + - + - - -
AMY - - + - - -
ARA + - + - - -
OX - - - - - -
NO2 + - + + + +
N2 - - - - - -
MOB + + - + - +
McC + + + + + +
OF-O + + + + + +
OF-F + - + + + +

API 20 E Biochemical Test Strip
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1- ONPG: test for β-galactosidase enzyme by 
hydrolysis of the substrate o-nitrophenyl-b-D-
galactopyranoside

2-ADH: decarboxylation of the amino acid arginine by 
arginine dihydrolase

3-LDC: decarboxylations of the amino acid lysine by 
lysine decarboxylase

4- ODC: decarboxylations of the amino acid ornithine 
by ornithine decarboxylase

5- CIT: utilization of citrate as only carbon source
6- H2S: production of hydrogen sulfide
7- URE: test for the enzyme urease
8- TDA (Tryptophan deaminase): detection of the 

enzyme tryptophan deaminase: Reagent to put- 
Ferric Chloride.

9- IND: Indole Test-production of indole from 
tryptophan by the enzyme tryptophanase . Reagent- 
Indole is detected by addition of Kovac’s reagent.

10- VP: the Voges-Proskauer test for the detection 
of acetoin (acetyl methylcarbinol)  produced by 
fermentation of glucose by bacteria utilizing the 
butylene glycol pathway

11- GEL: test for the production of the enzyme 
gelatinase which liquefies gelatin

12- GLU: fermentation of glucose (hexose sugar)
13- MAN: fermentation of mannose (hexose sugar)
14- INO: fermentation of inositol (cyclic polyalcohol)
15- SOR: fermentation of sorbitol (alcohol sugar)
16- RHA: fermentation of rhamnose (methyl pentose 

sugar)
17- SAC: fermentation of sucrose (disaccharide)
18- MEL: fermentation of melibiose (disaccharide)
19- AMY: fermentation of amygdalin (glycoside)
20- ARA: fermentation of arabinose (pentose sugar)

Classification of the surface and groundwater 
samples according to trilinear plotting system 
(Piper’s 1953 diagram)

The piper trilinear diagram combines three distinct 
fields for plotting, two triangular fields at the lower 
left and lower right, respectively, and an intervening 
diamond-shaped field. The center diamond-shaped 
field is used to show the overall chemical character 
of the groundwater by a third single point plotting, 
which is at the intersection of rays projected from the 
plotting of cations and anions.

From Fig.10, it is clear that the majority of the 
groundwater samples (61%) are located in area 
(7) where noncarbonated alkali (primary salinity) 
exceed 50 percent, that is, chemical properties 
of the groundwater are dominated by alkalis and 
strong acids while (32%) of the groundwater 
samples are located in area (9) where no one 
cation-anion pair exceeds 50 percent. Also, (3%) 
of groundwater samples are located at area (5) 
where carbonate hardness (secondary alkalinity) 
exceeds 50 percent, that is, chemical properties 
of the groundwater are dominated by alkaline 
earth and weak acids. This means that most of the 
groundwater samples (60%) in the study area are 
affected by El Khashab and Masjid Musa canals 
water while the rest of the samples 40% are 
affected directly by El Saff canal for wastewater 
by seepage during its movement.

Evaluation of water samples quality for human 
drinking according to salinity

According to (ASTM) [12], one can be 

Fig. 10. Trilinear plotting system (Piper’s diagram) for the surface and groundwater in the study area.



1040

Egypt. J. Chem. 60, No. 6 (2017) 

SALAH A. ABO-ELENIEN  et al.

conclude that (56%) of surface water samples 
in the study area are suitable for drinking since 
they have concentrations of water salinity 
(1000mg/L) and major ions less than that of the 
permissible limits, while (44%) of surface water 
samples are unsuitable for drinking as they have 
concentrations of water salinity more than that of 
the permissible limit. Most of the groundwater 
samples (82%) of the Pleistocene aquifer in the 
study area unsuitable for drinking as they have 
concentrations of water salinity more than that of 
the permissible limit. On the other hand, the rest 
of the groundwater samples (18%) are suitable 
for drinking since they have concentrations of 
water salinity and major ions less than that of the 
permissible limits.

Evaluation of water samples quality for human 
drinking according to trace elements

Majority of the surface water and groundwater 
samples in the study area (90%) were unsuitable 
for drinking as they have Fe, Sr, B and NO3

- 
concentrations more than the acceptable limits 
[15] in different portions.

Evaluation of water samples for irrigation according 
to U.S. salinity laboratory staff classification (1954)

Most of the irrigation canals water samples 
(60%) are considered good water as they are 
located at C2-S1 and C3-S1 zones, where they can 

be used for all soil except the soil with restricted 
drainage, while about 40% of the irrigation canals 
water samples are considered moderate water for 
irrigation as they located at C3-S2 and C4-S2 
zones where represents an appreciable sodium 
hazard in fine-texture soils having high cation 
exchange capacity, especially under low leaching 
condition, unless gypsum is present in the soil.

For groundwater samples in study area, about 
23% of water samples are good for irrigation as 
they located at C3-S1 and C4-S1 zones, where 
they can be used for all soil except the soil with 
restricted drainage, while about 30% of the 
groundwater samples are moderate water for 
irrigation as they located at C3-S2 and C4-S2 
zones where represents an appreciable sodium 
hazard in fine-texture soils having high cation 
exchange capacity, especially under low leaching 
condition, unless gypsum is present in the soil. 
Also, 18% of the groundwater samples are 
intermediate water for irrigation as they located at 
C4 - S3 zone where may produce harmful levels 
of exchangeable sodium in most soils. Finally, the 
rest of the groundwater samples (30%) are bad 
water for irrigation as they located at C4-S4 zone 
where it not suitable for irrigation under ordinary 
condition.

In conclusion, most of the surface water and 
groundwater samples in the study area are suitable 
for irrigation.
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Fig. 11. The U.S. salinity laboratory staff classification (1954).
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Summary and Conclusion                                             

The current research is carried out to throw 
light on the pollutants detection and their impact 
on human health as well as evaluate these water 
resources for different purposes in Atfih area, 
Giza governorate, Egypt.

To achieve the aim of this research, water 
pollution was discussed on the basis of determining 
the inorganic and bacteriological constituents 
during analyses of fifty (50) water samples collected 
within March 2016. The collected water samples 
are corresponding to all available water sources 
included (8) surface water (Nile River, and El 
Khashab and Masjid Musa canals as well as El-Saff 
waste water canal) and (42) groundwater samples.

The results revealed that Nile River water 
sample has heavy metal concentration less than 
acceptable limit. For the surface water samples 
(El Khashab and Masjid Musa canals) and El 
Saff canal for wastewater samples are variably 
polluted by Fe and Sr as well as B and NO 3

-. The 
high concentrations of Fe and Srin El Khashab 
and masjid Musa canals are due to these canals 
are affected by El Saff canal which considered as 
an acceptor for the industrial wastes that coming 
from the factories existed in Helwan area which 
located at north of the study area, also these canals 
received industrial wastes from factories existed 
in the study area that discharged their wastes in 
these canals at these localities. In addition, high 
Fe concentrations are detected in irrigation canals 
that can be attributed to the deposition of most of 
the waste suspended materials in these canals.

 The high concentrations of Fe and Sr in 
the majority of groundwater confirm that there 
is seepage from El Khashab and Masjid Musa 
canals and from El Saff wastewater canal that 
contains relatively high soluble metals as well 
as downward infiltration of excess amounts of 
irrigation water rich in fertilizers and pesticides 
to the groundwater aquifer. The relatively high 
concentrations of boron in El Khashab, Masjid 
Musa canals and El Saff wastewater canal are due 
to the discharge of sewage water and industrial 
wastewater rich in sodium tetraborate (borax) 
which is widely used as a cleaning aid. While the 
high boron concentrations in the groundwater is 
due to downward infiltration of excess irrigation 
water and drainage water rich in fertilizers and 
pesticides.

About (83%) of the groundwater samples have 
nitrite concentrations more than the permissible 
limit of pollution, this is due to the effect of the 
wastewater of El Saff canal (seepage from El 
Saff wastewater canal to groundwater at these 
localities). 

Majority of surface water (El Khashab and 
Masjid Musa canals) samples and groundwater 
samples in the study area are unsuitable for 
drinking as they have Fe, Sr, B and NO3

- more 
than that of the permissible limit.

By comparing the current study with the 
previous studies in the study area indicate that the 
state of the chemistry of water resources became 
very bad due to the accumulation of pollutants by 
time.   

 In conclusion, most of the surface water and 
groundwater samples in the study area are suitable 
for irrigation.
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CHEMICAL AND BACTERIOLOGICAL IMPACTS OF WASTE WATER...

التأثيرات الكيميائية والبكتريولوجية لمياه الصرف على موارد المياه في منطقة أطفيح، 
محافظة الجيزة، مصر

 
صلاح عبدالغنى أبوالعينين1، مصطفى محمد حسن خليل1 ، يحى رجب عبدالعظيم جدامى2 ،هبه زكريا عبد النبى سالم1 

1كلية العلوم - جامعة عين شمس و 2كيمياء المياه ومعالجتها - مركزبحوث الصحراء - القاهرة - مصر.

يهدف هذه العمل الى معرفة الخواص الكيميائيه للمياه السطحيه والمياه الجوفيه فى منطقة اطفيح وتتركز الدراسه 
على تحديد انواع الملوثات فى مصادر المياه وتاثيرها على صحة الانسان كما تهدف الدراسه الى تقييم مصادر 

المياه للاستخدامات المختلفه مثل (الشرب – الزراعه – الصناعه) .
 

تقع منطقة اطفيح فى الجزء الجنوبى لمحافطة الجيزه على بعد 40 كم تقريبا جنوب شرق القاهره على الضفه 
الشرقيه لنهر النيل بين دائرتى عرض 29o /23  و 29o  /37 شمالا وخطى طول 31o /15 و 31o /25  شرقا 
ويحد المنطقه من الشمال مدينة الصف ومن الجنوب مدينة الكريمات ومن الشرق ترعة الصف للصرف الصحى 

( ترعة كوممبو) ومن الغرب نهر النيل.

تم جمع 50 عينة مياه منها 8 عينات مياه سطحيه و 42 عينه مياه جوفيه خلال شهر مارس  2016 وعمل  
التحاليل الكيميائيه والتحاليل البكترولوجيه للعينات حيث اثبتت النتائج ان معظم المياه السطحيه والمياه الجوفيه 
مثل  الميكروبات  ببعض  ملوثه  وايضا  والنترات  والبورون  والخارصين  والاسترانشيوم  الحديد  بعناصر  ملوثه 
البكتريا المعويه مما يؤدى الى مشاكل على صحة القاطنين بهذه المنطقه وتتمثل مصادر التلوث فى ترعه الصف 

للصرف الصحى وصرف بعض المصانع التى توجد فى مدينتى التبين وحلوان شمال منطقة الدراسه.

المياه  معظم  ان  وجد  حيث  والصناعه  والرى  للشرب  الدراسه  منطقة  فى  المياه  لمصادر  تقييم  عمل   وتم 
السطحيه والجوفيه لاتصلح للشرب الادمى لأنها ملوثه بالعناصر النادره وبعض العناصر الشحيحه وايضا ملوثه 

ميكروبيا  بينما تصلح نسبه بسيطه منها للرى .


