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ABSTRACT

Egypt faces a real water scarcity problem. Urban communities and
agriculture in Egypt are clustered in the Nile Valley and Delta where water
exists in abundance. Egyptian government has tended to encourage investors
and farmers to establish agricultural and tourism projects in some desert
areas. Wadi EI-Natrun is area that suitable for agricultural expansion and
tourism projects as it contains a good supply of groundwater. But Wadi EI-
Natrun is below sea level, this causes leak of contamination water to ground
water by chemical fertilizers. At the same time an increasing amount of
human wastes causes contamination of soil and surface water which move to
groundwater aquifers and lead to contamination of groundwater. This study
aim to assessing the quality of groundwater at Wadi EI-Natrun in order to
achieve sustainable development. Water samples have been collected from 28
random wells at the area of study where two samples were collected for each
well during two different seasons, then physically analyzed including
temperature and total dissolved solids and electrical conductivity and
chemically analyzed including PH, major cations Calcium (Ca*" ),
Magnesium (Mg?"), Sodium (Na*), Potassium (K*) and major anions
Bicarbonate (HCO"), Carbonate (CO3%), Chloride (CI") and Sulphate (SO.*)
as well as the trace elements (Fe , Mn, Cu, Co, Ni ,Cr ,Cd ,Pb, As) and
nutrients (NH4*, NOs ,PO,>). Geographic Information Systems (GIS) and
remote sensing have been used for spatial analysis and mapping water
quality. According to the chemical and Physical analysis, a lot of water wells

Vol. 40, No.1, Dec. 2017 23



J. Environ. Sci.
Institute of Environmental Studies and Research — Ain Shams University

in Wadi El-Natrun unsuitable for drinking and irrigation based on standards
approved. From this study can concluded that Wadi EI-Natrun have higher
agriculture work and there are elevation in his communities and to achieve
sustainable development must make temporary assessment to his ground
water to stand each time to environmental impact for its ground water.

Key Words: Groundwater, Hydrochemistry, Wadi EI-Natrun, GIS, remote
sensing, environmental pollution.

INRODUCTION

Environmental pollution has become a real danger at all the world, all
components of the environment which lead to human survival as water, air,
and food has become contaminated and that polluted is result of erroneous
human behavior, the most important causes of water pollution in Egypt was
the increased of population density around the Nile valley and its delta as well
as the distribution a lot of slums in the big cities such as Cairo Alexandria in
addition to some big cities in the Nile delta. Wadi EI-Natrun area is
considered one of the important deserts areas in Egypt which the government
has encouraged establishment of agricultural and construction project at it
because it characterized by an abundance of groundwater but wells drilling
have been done by random and uncontrolled system that lead to some
problem at Wadi EI-Natrun groundwater as pollution and decrease in water
level, (Fekry, 1993) has explained that in his study and indicated by
Hydrogeological studies at the southern regions west of the Nile Delta that
the lowering in groundwater heads south and east of Wadi EI-Natrun will be
from 10 m to 15 m in the coming 50 years due to the rapid increase in the
reclamation projects. In addition to the interface the ground water of Wadi EI-

Natrun with the other surrounding water of different area which around the
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Wadi EI-Natrun, (Ahmed, 1999) explained that and indicate groundwater at
the area of Wadi EI-Natrun and Sadat City which aquifer refer to the Pliocene
aquifer may be mixed with waters of deeper aquifers by using isotope.

Many studies have been done on the Wadi El-Natrun but this different
studies focused only on geological, geophysical, hydrological studies and few
studies have low significance to environmental and hydrochemical properties
of groundwater for making comparisons between the results of chemical and
physical analysis of groundwater and making temporary identification to
heavy metal of the same well at different climatic seasons this work focused
to this. Gomma, 1995 classified the Pliocene aquifer into two water types
(sodium-bicarbonate and sodium chloride). While Sharaky, et al., 2007 in
their study concluded that the groundwater is slightly alkaline with
concentrations of the major ions are higher than the maximum standard
limits, according to the World Health Organization (WHO, 1996). The
nutrient content of phosphate is also higher than the maximum standard
values; while nitrate is in the critical level. Masoud, et al., 2011 they were
recommended that Water levels and water quality show the need to improve
water management in Wadi EI-Natrun and adjacent areas. And the increase in
groundwater abstraction from the Pliocene aquifer and other surrounding
aquifers (Pleistocene and Miocene) has had some negative impacts on water
levels and quality in some local areas in Wadi EI-Natrun depression.
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STUDY AREA

1 OUTLINES AND LOCATION: The study area lies in the western area of

the Nile delta in the north east region of the western desert of Egypt, Wadi
El-Natrun depression lies at the western branch of the rood between Cairo
and Alexandria approximately 110 km northwest of Cairo, or stretched
between kilometer 78 to kilometer136 at the Cairo-Alexandria Desert
Road and covers an area of about 281.7 Km? (i.e. 67608 feddans),. It
extends between longitudes, 30° 6 and 30° 30" E and latitudes, 30° 16" and
30°30" N Fig. (1).

2 CLIMAT: Wadi EI-Natrun area is regarded as an extremely arid region.

The climatic conditions of Wadi EI-Natrun area are those characterizing
the desert areas of Egypt, hot and long rainless summer The maximum
temperature (34.5°C) was recorded in July and August, while the
minimum one (7.5°C) was recorded in January with an average of 13.4 °C
and 27.9 °C for the mean minimum and maximum annual temperature,
respectively. The lowest value of evaporation (1.8 mm/day) was recorded
during January, while the highest value (7.9 mm/day) was recorded in
June. (After Meteorological Authority, 2006)

3 GEOMORGHOLOGICAL FEATURES: According to (Shata, 1962),

26

(Shata et al., 1967), (Attia et al., 1970), (Omara and Sanad, 1975), (Abdel
Baki, 1983), (Abu Zeid, 1984) Wadi EI-Natrun depression future can be
divided into three geomorphologic alluvial plains, structural Plains, and

shifting sand drifts.
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4 GEOLOGICAL SETTING OF STUDY AREA: Many studies and
researchers have been deals with the geology of the study area and the
information is available in their works as (Said, 1962, Shata et al., 1962,
La Moreaux, 1962, El-Fayoumy, 1964, El-Shazly et al., 1975, Attia et al.,
1970, Omara and Sanad, 1975, Abdel Baki, 1983, Abu Zeid, 1984, Cherif
et al., 2006, Ammar, 2010, Wassef, 2010) and others. Its include (Tertiary
period) Deposits that appear on the surface of the study area were studied
and classified as Pliocene deposits, Miocene deposits and Oligocene
deposits then (Quaternary period). The Quaternary deposits include the
Holocene age and the Pleistocene age. The Quaternary deposits that appear
on the surface of the study area were studied and classified into the
Holocene age which characterized by four rock units, sand dunes, sabkha
deposits, alluvial gravel and undifferentiated Quaternary. The Pleistocene
is characterized graded sand and gravel that intercalated by clay lenses.

5 HYDROGEOLOGY': Many authors reconsied three aquifer systems western
Nile Delta e.g. delta aquifer (Quaternary), EI Moghra aquifer (Miocene) and
Wadi El-Natrun Aquifer (Pliocene). In this research we focused at Wadi El-
Natrun Aquifer. Hydrology and hydrochemistry of study area was studied by
many author as (Said, 1962, Shata et al., 1967, Pavlov, 1962, La-Moreaux,
1962, El-Fayoumy, 1967, El-Shazly et al., 1975, Attia, 1970, Omara and
Sanad, 1975, Abdel Baki, 1983, Abu Zeid, 1984, Sadek et al., 2005, Cherif et
al., 2006, Sharaky et al., 2007, Wassef, 2010, Ammar, 2010). Wadi EI-Natrun
aquifer is a local aquifer in the Pliocene beds that rests on top of Moghra Fm.
The groundwater of the Pliocene aquifer varies from fresh to brackish water.
The fresh water occurs in the southern and eastern portions of Wadi El-

Vol. 40, No.1, Dec. 2017 27



J. Environ. Sci.
Institute of Environmental Studies and Research — Ain Shams University

Natrun. The thickness of this aquifer reaches to 140 m with a saturated
thickness of 90 m. The thickness decreases from east to west and southwards
of Wadi EI-Natrun. (Sharaky et al., 2007)

5.1 RECHARG AND DISCHARGE OF WATER: Recharge of
groundwater according to researches which have been done by (Abdel
Baki, 1983, El-Maghraby, 1990, RIGW and IWACO, 1990, REGWA,
1993 and Dawoud et al., 2005) takes place due to its low level by seepage

from the Nile stream the infiltration and downward leakage of excess
irrigation water, infiltration of rainfall and inters aquifer flow of
groundwater. And the main discharge takes place artificially through
pumping of large number of production well sand or discharged through a
great number of seepage zones into small lakes, ponds.

5.2 THE DEPTH OF WATER: According to (REGWA, 1993) and (RIGW,
1992). The fresh water thickness ranges from 15 to 25 m. In the other hand
the depth to water different according to topography of Wadi El-Natrun at the
south of the Wadi EI-Natrun Depression where the depth to groundwater
increases due to the high topography in this areas, from 40 m up to about150
m at the Southeast and up to about 190 m at the Southwest (RIGW, 1992).

5.3 OVERLAP HYDROLOGICAL SYSTEMS AT THE STUDY AREA:

Previous studies (Abdel Baki, 1983, RIGW and IWACO, 1990, Sharaky, et

al., 2007) have confirmed that there is an overlap in the water system in the

study area and water systems around the area of study.
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FIELD TRIPS AND SAMPLES COLLECTION

Ground water samples were collected from different random 28 wells
with Record some field observations and making a questionnaire about the
quality of water by population and village communities in the study area in
two liter clean and free of contaminants polyethylene bottles, after taking
every groundwater samples from the well put it directly to iceboxes contain
ice to cooled it at 4°C to prevent the changing in the composition of water as
possible sample identification by Sample number, location, date and hour,
well deep, water temperature at the studied area, the selected wells are used
for drinking, irrigation and domestic use the wells have depths varying from
65 to 125 m collected two samples per well over two years. The first
sampling trip between 15 to 21 during July 2015.The second sampling trip
between 10 tol7 during May 2016.the coordination of the 28 studied wells
were detected by using a handheld GPS instrument GARMIN GPS 12 CX
points of samples is shown in Fig. (1), Water Temperature (T°C) detected
during field trip at the sampling sites by mercury in glass thermometer from
(0 to 100) degrees selezaos (° C). The samples were acidified to pH 1.5-2.0
using concentrated HNOg3 for analysis of metals. Analyze of water samples
done quickly as possible after arrived it at the laboratory within twenty-four

hours of collection.
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Mediterrancan Sea

Fig. 1: Location map of the study area red circles represent studied 28 Water

wells in Wadi El-Natrun.

CHANGE DETECTION IN THE STUDY AREA
Changes in study area during thirty years ago were detected by digital
image enhancement and classification techniques were applied to Landsat 5
TM imageries acquired on 1984 and Centennial two acquired on 2016
respectively. Land cover classes by supervised classification implemented in
ENVI 5.1 and Arc GIS 10.1 and land cover maps were produced. Results
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Fig.(2) Showed extensive reclamation practices to the north and south of
Wadi El-Natrun and there are new urban communities.
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Fig. 2: Land change maps of Wadi EI-Natrun area during 1984 to 2016

PHSICO-CHEMICAL ANALYSIS OF WATER SAMPLES
The analyzing processes had been done in water and air lab. in
the central laboratory of Egyptian Mineral Authority and Mining
Projects (EMRA) with assistance of the staff of the laboratory

following the (Standard Methods for the Examination of Water and
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Wastewater; APHA, AWWA, and WEF, 21% Edition, 2005) which
include Physical parameter of water samples including Electrical
Conductivity (EC) which was measured by an electric conductivity
meter model YSI 33, U.S. with an Accuracy of £1% and (TDS) total
dissolved solid by evaporated and dryness at 180°C. Chemical
parameters of water samples including pH which measured by using a
laboratory pH meter model MP230 German with an accuracy of +1%.
Major cations Calcium (Ca**) and Magnesium (Mg®) and major
anions Bicarbonate (HCO’), Carbonate (COs*) and Chloride (CI)
were detected by volumetric. Sodium (Na') and Potassium (K") were
detected by using atomic absorption (thermo fisher scientific) model
ICE 3000 SERIS. Sulphate (SO,*) was determined by turbid metric
were done by using Spectrophotometer model UV-160A UV-
Visible Recording spectrophotometer shimadzu. Nutrients (NH,",
NOs; , PO,>, NH,") was analyzed using ammonia selective electrode
model ISE Digital DM-21, NOjz by using spectrophotometer as well
as the trace elements (Fe, Mn, Cu, Cd, Ni, Co, Pb, Cr, As) by using
I.C.P Inductive Coupling Plasma Agilent 720.

WATER QUALITY MAPS:

The wells locations were integrated with the results of water parameter
for the generation of spatial distribution maps of selected water quality using
the basic geo-database creation function of Arc GIS 10.1 software. The
present study used the Inverse Distance Weighted (IDW) method for spatial
interpolation of water pollutants or other parameters Fig. (3, 4, 5, 6). This

32 Vol. 40, No.1, Dec. 2017



El-Malky, et al

method used a defined or selected set of sample points for estimating the
output grid cell value. It determines the cell values using a linearly weighted
combination of a set of sample points and controls the significance of known
points upon the interpolated values based upon their distance from the output
point thereby generating a surface grid as well as thematic isolines. (Shomar,
et. al., 2010).

RESULTES AND DISCUSSION
The physical and chemical parameters of the analytical results of
groundwater were compared with the standard guideline values recommended
for drinking and public health purposes as (WHO, 2006) and other.

1 PHYSICAL PARAMETERS: All water samples appeared colorless and
odorless the temperatures of ground water samples varied from 17.5-22°C
which suggested that all water samples are suitable for plant growth
because at temperature more than 30°C delay and decay the plant growth
(Lawson, 2011). Table(1) show the (TDS) of water samples Based on the
classification of (Robinove et al., 1958) were 32% of the wells classified
as moderately saline and 100% of the wells out of permissible limits of
TDS in drinking water 1000 mg/L (WHO,2006 and 2004). Table (2) show
the pH of water samples were all wells under study have base pH value
and all Welles have the permissible pH range. The permissible pH range
for drinking varies between 6.5 and 8.5 (WHO, 2006).
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Table (1): Wells class according to TDS (Robinove et al., 1958)

classification

TDS Value | Remark on Class Wells class
3,4,6,7,8,9,10,11,13,14,15,18,20,21,22
1000-3000 Fresh water 3.24.25,28
3000-10,000 | Moderately saline 1,2,5,12,16,17,19,26,27
10,000-35,000 Very saline 0
>35,000 Briny 0

Table (2): Wells class according to pH Value (WHO, 2006).

pH Value | Remark on Class Wells class
0< pH <7.0 Acidic 0
pH =7 Neutral 0

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17

7<pH =l4 Alkaline 18,10 2021.22 23,2425, 26.27.28.

Water capability to transmit electric current is known as electrical
conductivity and serves as tool to assess the purity of water (Murugesan et.
al., 2006) water samples during July 2015 and May 2016 most of the wells
under study have EC greater than normal range for water 400-600uS/cm
(WHO, 2006). Which the permissible limits for drinking water Fig. (3),
represents Spatial Distribution Maps of Groundwater Quality for physical
Paramete
2 MAJOR CATIONS: The maximum and minimum concentration of major

cations in the groundwater is shown in Table (3). Which presented the
results during May 2015 and July 2016. Na* concentration exceeded the
permissible limits in drinking water 200 mg/L (WHO, 2006), Thus 100 %
of the wells under study exceeded the permissible limits of the drinking
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water, K* concentration exceeded the permissible limits of the drinking
water 12 mg/L (WHO, 2006) thus about 72% of wells under study out of
permissible rang of drinking water , Ca?* concentration recorded normal
ratio less than the highest rate permitted 75mg/L (WHO, 2006) except
wells number (1, 2, 12) have high value, Mg®" concentration as seen in
table 3 which 90% of the wells have the normal value 30-50 mg/l (WHO,
2006) expect wells number (12,16,23) during May 2015 increase than
normal value but during July 2016 its down to normal value . Fig. (4),
represents Spatial Distribution Map of Groundwater Quality Cations

Parameters.

Table (3): Wells class according to concentration of major cations

Conc. Minimum, mg/L Maximum, Average value,
During mg/L During mg/L

Cations May July May | July May July
2015 2016 2015 | 2016 | 2015 2016

Sodium Na" 2564 | 175 2035 | 1997 | 7121 | 645
Potassium K* 5.2 5.72 67 63 18.77 | 18.26
Calcium Ca”* 18.2 17.4 372 302 93.24 | 83.61
MagnesiumMg~" 143 | 11.31 | 261 255 | 72.28 | 65.38

3 MAJOR ANIONS: The maximum and minimum concentration of major

anions in the groundwater is shown in Table (4) .Which presented the May
2015 and July 2016. (CI') concentration results indicated that 93% of the
wells out of permissible rang of drinking water 250 mg/L (WHO, 2004
and 2006) expect wells (20, 21), (SO.*) concentration indicated that 75%
of the wells out of permissible rang of drinking water 250 mg/L (WHO,
2004 and 2006). (HCO") concentration indicated that 64% of the wells

have the permissible limits of drinking water 250 mg/L (WHO, 2004 and,
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2006) expect well 5 which record very high value is not suitable for
irrigation. Fig. (5), represents Spatial Distribution Map of Groundwater
Quality Anions Parameters.

Table (4): Wells class according to concentration of major anions.

Conc. Minimum, Maximum, Average value,

mg/L During mg/L During mg/L
anions May July May July | May | July
2015 | 2016 2015 2016 | 2015 | 2016
Carbonate CO3* 9.6 7.5 360 309 | 31.05 | 26.96
Bicarbonate HCO 131.7 | 101.3 1707 1402 | 280.5 | 264.8
Chloride CI 207 202 2651 2607 | 917.2 | 851.3
SulphateSO,” 95 78.2 1980 1670 | 553.5 | 488.8

4 NUTRIENTS: The maximum and minimum concentration of Nutrients in
the groundwater is shown in Table (5). Which presented the results during
May 2015 and July 2016. Concentration of (NO3’) for 53% of wells is
higher than the acceptable concentration in drinking water 10 mg/L
(USEPA, 2005, Vogel, 1961) well 9 recorded slightly higher e acceptable
value for irrigation water (23 mg/L; FAO, 1985 )where 100% of the wells
recorded value higher than the permissible value for (NH4") concentration
05 mg/L; (WHO, 1998) Expect well number 1 and (PO.%)
concentration0.1 mg/L; (WHO, 1998) this is elevation due to extensive use

of fertilizer due more expansion in agriculture work.
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Table (5): Wells class according to concentration of Nutrients.

Conc. Minimum, mg/L | Maximum, mg/L | Average value,
During During mg/L

Nutrients May July May July May July

2015 2016 2015 2016 2015 | 2016

Nitrates, NO3 0.14 0.32 24 21.23 9.783 | 7.516

Ammonia,NH," 0.6 0.2 5.7 5.6 3.069 | 2.539

Phosphate,PO4* 0.7 0.8 3 3 2.107 | 1.916

5 TRACE ELEMENTS (HEAVY METALS):

The maximum and

minimum concentration of trace elements in the groundwater is shown in
Table (6) .which presented the results during May 2015 and July 2016.
(Fe) less than permissible limits 0.3 mg/L (WHO 2006 and 2011),
manganese less than permissible limits, (Ni), (Cd), (As) and (Cr) not

detected in 100% of the wells under study, (Cu) not increase than the

permissible limits 1mg/L (Gray, 2005), (Pb) concentration in all wells under study

not increase than permissible limits 0.01 mg/L (WHO, 2006 and 2011).
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Table (6): Concentration of Heavy metals.

Minimum, Maximum, Average Drinkin

Nutrients mg/L During | mg/L During | value, mg/L | g water

May | July | May | July | May | July mg/L

2015 | 2016 | 2015 | 2016 | 2015 | 2016
Iron, Fe 0.03 | 0.03 | 0.36 | 0.09 | 0.156 | 0.075 1.0
Manganese Mn | 0.07 | 0.04 | 0.13 | 0.11 | 0.095 | 0.073 0.05
Nickel Ni N.D | ND | ND | ND | ND | N.D 0.02
Cadmium Cd N.D | ND | ND | ND | ND | N.D 0.003
Cupper Cu 0.05 | 0.02 | 0.17 | 0.09 | 0.127 | 0.045 1
Lead Pb 0.001 | 0.001 | 0.004 | 0.005 | 0.002 | 0.002 0.01
Chromium Cr | NND | NND | NND | NND | N.D | N.D 0.05
Cobalt Co N.D | ND | ND | ND | ND | N.D 0.04
Arsenic As N.D | ND | ND | NND | NND | N.D 0.01

6 DETECTION THE QUALITY OF WATER FOR IRRIGATION: In
addition to major cations and anions there are other parameter used to
determine the quality of water for irrigation for example, SAR, RSC, %
Na, %Mg. Fig.(6), represents Spatial Distribution Map of Groundwater
Quality for irrigation Parameters.

6.1 THE SODIUM ADSORPTION RATIO (SAR): SAR is the better

measure of the sodium hazard for irrigation, According to the (US salinity

laboratory, 1954) Sodium Adsorption Ratio (SAR) measures the relative
concentration of sodium to calcium and Magnesium. High sodium ions in
water affect the permeability of soil and causes infiltration problems. SAR
expressed in milli equivalents/liter (meg/L). SAR= Na* \ (Ca™+ Mg*?\
2)1\2
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Table (7): Wells class according to SAR Ratio.

SAR ratio Remark on quality Wells class for irrigation
0<SAR <10 | Excellent 3,4,8,10,14,20,22,23,24.
10< SAR <18 | Good 1,2,6,7,9,11,12,13,15,17,18,21,25,28.
18<SAR <26 | Doubtful 16,19,27.
SAR >26 Unsuitable 5,26.

6.2 PRECENT SODIUM (%Na):

(Todd, 2006) reported that Sodium

concentration is important in classifying irrigation water because sodium

reacts to soil to reduce its permeability. Sodium content is usually

expressed in terms of percent sodium also known as soluble sodium

percentage, % Na expressed in milli equivalents/liter. Na% = (Na* +K")
x100/ (Na *+K* + Mg*?+ Ca*?).
Table (8): Wells class according to %Na value.

%Na Remark on quality Wells class for irrigation
%Na <20 Excellent 0
20<%Na <40 Good 0
40<%Na <60 permissible 23
60< %Na <80 Doubtful 1,2,3,4,6,7,9,10,12,13,14, 15,16,20,22,24
%Na >80 Unsuitable 5,8,11,18,19,21,25,26,27,28.

6.3 RESIDUAL SODIUM CARBONATE (RSC): When water having high

concentration of carbonate and bicarbonate that lead increase the tendency

for Mg?*, Ca®* to precipitate and the relative proportion of sodium in the

water is increased in the form of sodium carbonate RSC calculated and

expressed in milli equivalents/liter as Hagen , (1987) told. RSC= (HCO" +
COSZ-) o (Ca2+ + MgZ+)
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Table (9): Wells class according to RSC value.

RSC ratio Remark on quality Wells class for irrigation
1,2,3,4,7,9,10,12,13,14,15,16,17,
RSC <1.25 Good 18,19,20,22,23,24,26,27.
1.25< RSC <2.5 Doubtful 6,8,11,21,25,28
RSC >2.5 Unsuitable 16,19,27.

6.4 PERECENT MAGNESIUM (%Mq): When the concentration of

magnesium increases in irrigation water lead to become hazard for plants
percent of magnesium expressed by (Szabolcs et al., 1964). %Mg should
be not more than 50%. Mg% expressed in milli equivalents/liter. Mg% =
(Mg /Mg+ Ca) x 100

Table (10): Wells class according to %Na values.

% Mg Remark on quality Wells class for irrigation
% Mg <50 Excellent 1,2,3,4,6,8,13,14,20,24
5,7,9,10,11,12,15,16,17
0 H i) H i) H i) H i)
Mg =30 Hazard 18.19.21,22,23,25,26,27,28.
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Fig. (3): Spatial Distribution Map of Groundwater physical Parameters.

Fig. (4): Spatial Distribution Map of Groundwater Cations Parameters.
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Fig. (5): Spatial Distribution Map of Groundwater Anions Parameter.
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Fig. (6): Spatial Distribution Map of Groundwater for irrigation Parameters.
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CONCLUSION AND RECOMMENDATION

According to the physico-chemical parameters that obtained from
analysis of 28 wells which located in Wadi El-Natrun area it was concluded
that water of this wells have range of pH suitable for drinking purpose
samples ranges from 7.5-8.5. 32% of Sample moderately saline, Sodium and
potassium concentration in groundwater found higher the permissible limit of
(WHO). Ca** within normal ratio except wells number (1, 2, 12) while Mg*
are found suitable for drinking expect wells number (12, 16, 23). (CI)
concentration indicated that 93% of the wells out of permissible expect wells
(20,21) , (SO4*) concentration indicated that 75% of the wells out of
permissible rang (HCO") concentration indicated that 64% of the wells have
the permissible limits of drinking water expect well 5 which record very high
value is not suitable for irrigation. Concentration of nutrient (NO3), (NH4")
and (PO,*) higher acceptable value due to extensive use of fertilizer and
expansion in agriculture work at study area.

Irrigation character of samples based on SAR, RSC, Na% and Mg%
indicate that a lot of wells are unsuitable for irrigation. The amount of trace
elements in all studied groundwater samples are found below and/or not
detected in water samples which specified limit of (WHQO) set for drinking
purposes.

From this study can concluded that Wadi EIl-Natrun have higher
agriculture work and there are elevation in his communities and to achieve
sustainable development must make temporary assessment to his ground

water to stand each time to environmental impact for its ground water.
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