Copyright @ by Tanta University, Egypt

| Delta J.Sci. 2008, 32: 48-87 | GEOLOGY |

——————

Hydrogeochemical Studies on The Groundwater
East Gabel El Qalamoon Area,
Western Desert, Egypt

Ranlsf B 8. Shahata
Muclos: Malerals Autherty, P. O Box 530, Maadi, Cairo, Egyp!
E-mal-  rastatraadaiaafalByahon com

{Receivad: 14 April 2008)

Abstract: The Quaternary deposits of Pleistocene and Holocene cover
the major part of the area under study, The Pleistocens deposits are
composed of sand and gravels, and covered by Hologene
unconsolidated st and clay. The Pleistocene deposils represant the
main waler bearing formation in the area. Water samples were
collected from 34 wellsin the area. The samples were analyized
chemically for studying the water quality for the drinking and irrigatian
purposes.  The hydrochemical studies show that the salinity of the
groundwater ranges from 645 1o 273170 ppm according to the locality
of the studied wells, 1t increases in the western part of the area which
is close to the Eocene aguifer water . The salinity and major ons are
higher in shallow wells than deep wells. In some localities the
groundwater can be used for domeslic and irrigation purposes,

Introduction:Tha area under study lies at East of Gabal Al Qalamoon (Fig.
1), with coordinates 28 15, 28" 55' N and 30° 30", 30°45' E, crossing the
Assiut-Caire western road. It is bounded to the east by the cultivated areas
{west Maghaghah, Beni Mazar and Samalut areas) and the River Nile, 1o
the west by limestone of the Middle Eocene, and surrounded from northern
and southern borders by Beni Suef and El Minia Governorate respeclively.
The surface geological map (Fig. 2) which is drawn by the author, shows
that most of the area is covered by different rocks from Tertiary Lo
Quaternary with some exposures of Oligocene basall.

The climatic conditians of the study area are of arid lype being hot,
dry and rainless in summer and rare rainfall in winter. The average
temperature varies from 21°C in winter 1o 36°C in summer.

The prasent work | devoted for studying the groundwater quality for
Irrigation and drinking purposes. Samples of groundwater from 34 wells
(Fig. 1) were collected and analyzed chemically for cations (K* , Na" , Ca™"
and Mg"*}), and anions (HCOy', COy', CI' and SO«).
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LITHOSTRATIGRAPHY

Thireen stratigraphic sections are collected by the author from the area under
study. These stratigraphic sections range from Tertiary to Quatemary ages. Seven
lthostratigraphic sections were recognized in  Tertiary rock units. They are from
base ta fop: Minia , Samaiut , Midawara . Sath EI Hadid and El Gharaq formations
{(Fig. 3a) . Six lithostratigraphic sections were recognized in Quaternary rocks, Thay
are from the cldest: Idfu and Cena formations {Fig, 3b).

Tertiary Rocks

1 — Minia Formation (Tem): ;

Minta Formation was introduced by Said {1960) to design the succession
overlying the Thebes Formation and underlying the nummulitic limestone of the
Mokatiam Formation. These rocks are present around Ei Minla Govemorate at the
southern part of the map (Fig. 2) and subdivided Into the lower El Uwiegat Member
and the upper El Egran Member which is presemt outside the mappable anea

A - El-Uwiegat Member {Tem;);

El-Uwiegat Member was introduced to describe the snow white siliceous
bedded limestone with maximum thickness of about 70 meters in its type section in
El-Uwilegat area (long. : 30' 10° E and Lat. - 28" 25 N), but it is present at long, : 307
33EandLat : 28 29N uﬂhaﬂrlmessr&mﬁtmznmrs.mpruf
this mamber is nol exposed whereas the top undariies the Samalut Formation (Fig.
2).

B - El Egran Member (Tem,):

El Egran Member was introduced fo describa the dark gray and brownish
yellow highly porous dolostones . Its thickness reaches 25 meters | This member is
presant south the area of study.

2 - Samalut Formation (Tes):

Samalut Formation was introduced by Bishay (1866) lo describe the
nummulitic imestone (86 m. thick) that unconformably overlying the Minia
Formation and underfies the Midawara Formation . This formation is subdivided into
three mappable membears , they are from the base - El-Hwagiz , Bahnassa and Abu
Roh members.

A - El- Hwagiz Member (Tes,) :

This member is well exposed at the norhwest of Traffic Station of Samalut
(Fig. 2). It overlies the Minfa Formation and underies the Aby Roh Member of
Samalut Formation, El-Hwagiz facies changes laterally (o the Bahnassa facies
and composed of pale brown , massive | very hard , and coarse grained nummulitic
limestone . Its thickness reaches 20 melars

B - Bahnassa Member (Tes;):

The Bahnassa Member is well exposed norh latitude 28° 27° and around the
basalt at the west of Traffic Station of Beni Mazar {Fig. 2) as small cuterops with a
thickness reaches 15 maters = The Bahnassa Member consists of white to yollow |
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moderately hard , well bedded chalky imestone and mary limeslone . The base of
this membes is unexposed and overlain by Abu Reh Member .
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C - Abu Roh Member (Tes):

Abu Roh Member underiies the Midawara Formation and well expogad north
latitudde 28" 34' and west the Bahnassa basalt {Fig, 2), wilh average thickness
51 meters. This member is divided into two parls . the kwar part is représented by
poory bedded and argillaceous limestone whils the upper pant is yellowish white
chalky , hard with fine to coarse graned nummuiites bads |

3 - Midawara Formation (TeM) :

The term Midewara Formation was frstly used by Iskander (1943) and
conssts of a series of shales, sandy shales sandy lmeslone |, and plauconitic
sandstone that well exposed north latittude 28°40° (Fig. 2) espacially around Gabal
AlLQalamoon . This formation is distinguished litholegically into three parts . The
Lower part is green to brownish green finally laminated and arenacecus glucenitic
shales (17m. thick) , The middie part is composod of yellow to brown mardy limestone
of about 29 meters . The upper part is brownish 1o reddish gray in colour . badded
limesione of about 16 maters.

4 - Sath El Hadid Formation (TeS):

Sath El Hadid Formation is characterized by snow white limestone with
sificeous concretions that caps the elevated scarps of Midawara Formation | It wedl
represenied at Gabal Al-Qalamoon area and Mingar Shinnarah plaleau (Fig, 2), by
thickness ranges from 12 to 21 melers.

5 - Gharag Formation (TeG):

This Formation overlies Sath El Hadid Formation and recorded at Mingar
Shinnarah plateau (Latitude 28'51° and Longitude 30° 38') with a thickness of 25
meters (Fig. 2). It s composad of argilaceous mestone with high fossiliferous
nummulitic imestone, the top of this formation represents the end of the Middle
Encene age

§ - Oligocene Rocks: -
It represents by basaliic rocks that exposed west of El Bahnassa area north
latitude 28'29' (Fig, 2).
Quaternary Rocks

Two principal groundwater aguifers are present in Egypt. the Quatemnary
aquifer of the Nile Valley, and the Cretaceous Nubian Sandstone aquifer. Quaternary
Nile sediments occupy about 5% of the land area of Egypl. yet they support 80% of
Egypt's agricublural production (Brikowski and Faid, 2008). Most of the study area is
covered with Quatemary sedimants. |t |5 mainly composed of graded sand and
gravel imercalated with clay lenses {Flg. 3b), and capped by silty clay of Holocene.
{(generally. 5 to 15 m thickness). The Uuatemary sediments have variable thicknass
which may reach 300m., and decrease from east and west (Atts, et al, 1982), And
classified into two formations: Idfu and Qena formations,

7- ldfu Formation (Q):

The term of Idfu Formation was gven by Said (1981} fo a Quaternary gravel
Sequence cropping oul at Idiu, in the Nile Valley, it consists of gravels derived from
different rock types. In the area under study. a similar gravel sequence was

X
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found forming the basal part of the Quaternary, it is in the form of fluviatile deposits
composed of complex gravel, coarsa sand and loamy malerial (Fig. 4a and 4b). The
gravels are mostly rounded to subrounded granules and pebbles of flint, imastone
and basement rocks, cemantad by yellow silt and fine sand (Fig. 3b). The age of idiu
Formation |s Plelsiocene. This formation could be considered the basa of the
Cuaternary aquiter in the sludy area,

B- Gena Formation (Q4):

The term Qena Formation was introduced by Said (1881) for the Quaternary
sand sequence. The deposits of this unit are composed of loose sand (Fig. 3b), grey
to yellow, fine 1o very coarse grained sand contains white pebbly gartizitic sand.
Gravel intercatation are encountered, as lose to siightly cemented rocks (Fig.4c and
4d). Silt layers are observed either as continuous bed or lenses. Qena Formation is
considered as the main unit containing groundwater in the area

Fig. 4: sfb} lu Fomaticn (0] cossists o fiird and gravels, A Behnassa
area, ofd) Oena Formaton  (O4) consists  of  sandglons  of mediom  siee
frishla pred coworad by ooarse sandstona af the fop, east Gabal Al Qalamgon
area

Holocene Rocks

1-Recent Nile siit:

This unit compnzes the cullivated lands forming the floor of the Nie Valey.
- The deposits are formed of allemating sits and fine sands. The surface |= rather fiat
excepl for few cormugations caused by abandoned channels.
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2= Sand dunes:

The largest area covered by dunes lies south latitude 28 30'. The dunes are
small seifes forming parallel crowded sandy ridges running in & north east-southwest
direction. Generally the langth of the dunes reach to 4Km and rise fa 15m sbove the
surface.

HYDROGEOLOGY

The hydrogeciogy of the north west El Minia area, was discussed by Afta
et al, 1985 and 1592, RIGW-WACO, 1986 and Armanious et al., 1988, The
hydrogeological conditions of the study area can be discussed under the
following toplcs :

1- Surface waler system. 2. Groundwater sysiem.

1-Surface water system :

The surface waler system comprises the River Nile and the irregation system
as Bahr Youssef and Tirat al-Jabal, Tirat kafer al Maghrabi, Tira! Kafer al-Salhin and
Al Muhit al Gharbi drain and Dayr al Sanguriyyah drain. These canals and drains are
essentially passing through Nile silt and clay deposits belonging to the Holocene.
Because of small thickness of the Holocene, water from these canals infiitrates the
Mile sit and clay contaminating the Plelstocene aguifer.

- Groundwater syatem :

The Quaternary sediments dominating the study area can be distinguished
into & Holocene sit and clay and a Plislocene aguifer. The Plistocena aquifer (Fig.
Jadb) is mainly composad of graded sand and gravel intercalated with clay lenses,
capped by silty clay which reaches 10 m in thickness. Ganerailly the water in this
aquifer |s found under confined conditions. In some localites it is present under free
conditions whera tha Nile s and clay is absani,

HYDROGECOCHEMISTRY

Hydrogen lon Activity (pH):
The pH values of the groundwater aguifer range from 632 to 9.02 with an average
of 7.85 (Table 1). It indicates shghtly alkaline to alkaline types dapending o local
conditions and not completely match with water salinity. The pH values of the
groundwater are slightly higher than those of the surface water within the River Nile
and contected canals in Egypt. which show an average pH 7.5 from Aswan- Cairo
(Ismail and Ramadan, 1995). The pH shows indirect comelation coefficient (r = - 0.22)
with Ca™ lons (Fig. 5a) dug to releasing of HCOy lons from the Pleistocens
carbonate rocks refernng to the reaction.

CaCOy + H = Ca™ + HCOy
Salinity Content (TDS) :
The TDS was calculated from sum of the concentrations of the major ions in the
groundwater. Salinity content in the River Nile is below 280ppm and the surface
waler ranges from G45ppm in Bahr Youssef to 632ppm in Al Muhit drain, Salinity
content of the groundwater samples ranges from 845 to 273170ppm according to the
geographical localities of the studied wells, the minimum values was found beside

53



Dala J. Sl (Gao) X 48.87

the cultivated lands in well No. § and the maximum values was found in wadi Al
Muwaylih beside Samwil Monastry in well No. 2 (273170ppm). This high saliniy
content is due to intensive leaching processes at wadi Al Muwaylih in the northern
western sait affected lands. The salinity conlent varies aliover the study area. This
variation of TOS is mainly affected by the recharge from canals, exploitation rate and
aguifer bearing strata. Thirty four samples of groundwater wells are gathered and
chemically analyzed in Nuclear Materials Authority (Table 1) and Fig. 5¢, S and Sh
appears the distibution of some salinity in the area under study with cations and
anions. The salinity classification proposed by the U.S. Salinity Laboratory Staff
{Richard, 1954), was used in the present work with slight modification in the high
salinity levets (El Ghandour et al.. 1983); according to the following classes.

From the data in table 1 and Fig. 2, low saline water is not shown in the
studied wells. The medium salinity water class is only found in the eastern parl of
the area, due lo seepage of fresh water from the River Nile. High salinity water
class is represented by wells Nos, 8, 10, 11, 13, 19, 20, 21, 29, 30, 32, 33 and 34.
Very high salinity water class js the most predominant and locates in the westarn
area due to tha effect of Eocene aguifer, represented by 15 wells Nos. B, 7, 8, 14,
15, 16, 17, 18, 22, 23, 24,26, 27, 28 and 31, The last water class is the predominant
water type due to many factors as soil leaching, high water kevel and high
termparature chmatic conditions which lead to evaporation process and effect of
Eccene aquifer to the west of the study area, Too high safinity water class is
represented by T wells Nos. , 1,2, 3, 4, 5. 12 and 25, Generally, the salinity content
in shallow wels is higher than that in the deeper ones. Removal of all the total
dissolved salts { TDS ) from water is possible by distilation and delonization but on
economical grounds, this is not practical or desirable for most uses
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Table 1, cont.
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1- Potassium :
The potassium content in surface water ranges from 4ppmn in the River Nile
to 5 in Bahr Yossef and reaches 32 2ppm in Al Muhit drains. In the groundwater it
reaches 8.3ppm in 13 wells, from 10.2 {0 19.9ppm in 10 wells, and from 24 fo
28.1ppm in 3 wells, from 30.5 to B4ppm In 4 wells and with some very high
exceplions In wells Mos. 1, 2, 3 and 4. Generally potassium is increased laterally to

Major lons
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the wesl. High potassium conlent is due to decaying of crganic matter associated
with waler and may be attributed to the applied potassium fertilizers. lis correlation

coefficient with CI* {Fig. 5b) is very high (r = 0.97)
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2- Sodium:

The sodium content in the surface water is 15ppm in the River Nile, 61ppm in
Bahr Youssel and Bd4ppm in Al- Muhet drains. In the groundwater, i is below 82ppm
in wells Nos. 8, 24 and 33 and from 100.7 o 183.2ppm in wells Nos. 8, 13, 15, 16, 19,
20, 21, 27, 3, 32 and 34. It s also ranges from 201.5 to 390 1ppm In 11 wells Nos.
8, 10, 11, 12, 14, 17, 22, 23, 28, 29 and 30. Four wells Nos. 7, 18, 25 and 26 may
reach B26ppm, with another 5 wells Nos. 1, 2, 3, 4 and 5 have higher sodium
content. Sodium increased laterally to the west and become madium 1o the sauth.
Fig. 5¢ shows the correlation coefficient of sodium (r = 0.03) with TDS in all wells,
The observed excess of Na© indicates that the salinity in the groundwater is mainly
attributed to MaCl. Principally, the amount of sodium rises as the chloride content
increases in the Investigated samples, supporting the wview thal geocchemical
processes play a rode (n the chemistry of groundwater (X@2oping Yang, 2006). Also
there are high correlation coefficient (r = 0,78) between Na™ and So, (Fig. 5d).

3- Calclum :

The Calcium contant in surface water is 35.5ppm in River Nile, 36ppm in Bahr
Youssef and 51.3ppm in AMuhit drains . in the groundwaler & ranges from 24, 1ppm
b woell Mo, 10 o 383ppm in well No, 24, In scme exceplion cases, § reachs T00ppm
in well No. 1 and 6232ppm as in well No. 2. The increasing of Ca"* concentrations in
these samples is regarding to the lack of ferromagnesian and abundance of
carbonate minerals that presant within the rocks of the area, by ion exchange
processes and by the precipitation of calcite. The surlace water and ground waler are
suitable for drnking as the calclum content is still below the WHO ( 1984a )
excessive limit { 200 ppm ) , Fig. 5d show, the distribution of Calclum in different
wells in the area under study and appear that more than 17 welis Nos. are 7, 8, 10,
11, 13, 19, 20, 21, 22, 23, 2§, 26, 29, 30, 32, 33 and 34 are below WHO' limit,
Calclum conlenl appears normally near the River Nile and Increased laterally to the
wesl beside Maghaghah and also normal to the south beside Benl Mazar and
Bahnassa area. There ame high comelation coefficient between calcium with TDS ir=
0,84) and calcium with magnesium (r = 0.77) in figs 5o and 5 respectively.

4- Magnesium ;

The Magnesium content in surface water ranges from 20.4ppm in the River
Mile , 42ppm In Bahr Youssef and 26 8ppm in Al-Muhit drains. But in the groundwater
It ranges from 9.7ppm in wells No. 9 and 32, and 133.7ppm in well MNo. 15, with
zome exceptions as 158ppm in well Moo 1 and 3366ppm in well no 2
The magnesiem in 20 wells below 50ppm. These wells Mo, are 5, 6, 9, 10, 11, 13,

&0
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18,19, 20, 21, 22, 23, 27, 28, 29, 30, 31, 32, 33 and 34. The majority of wells show
less Mg™ concentration due o seopage water from River Nile and Bahr Youssef,
Magnesium |s increased laterally 1o the North. and to the west at wadi Muwelh.
Fig. 5g appear the distribution of magnesium with TDS in diferent wells in the area
under study (r = 0.97), and also Fig. Sh shaws high correlation coefficient {r =0.86)
with chioride

§-Chloride:

The chioride content in surface water ranges from 19.7ppm in the Rivaer Nile |
63ppm in Bahr Youssef and 108 PPm in AMubit drains. But in the groundwater [t
ranges from B86.2ppm In well No. 30 and 1063.6ppm in well No. 25 and with some
high exceplions in wells No. 1, 2, 3 and 4. The high relations of chioride samples
against magnesium appear in Fig. 5h, and in Fig. 5b with potassium. The surface
water and ground water are suitable for drirking as the chloride content stil bl ow
the WHO { 1984a ) excessive limit { 250ppm } . Eighteen well samples are agreeable
for drinking as WHO' level, Nos. are 8 8,10, 11, 13, 15, 18, 19, 20, 21, 23, 27 28,
30, 31, 32, 33 and 34, Chloride is laterally increased o the north of the study area
and to the west (wadi Muweilh).

6- Sulphate :

The sulphate content in suface water is 1B.5ppm in River Nile, 44ppm in
Bahr Youssef and 91.8ppm in ALMuhit drains. In the proundwater, the sulphate
content reaches 146, Tppm in well no. 15, and 643.6ppm in well no. 23 and 18 wells
with high percentages. The surface waler and ground water are suitable for drinking
&5 the sulphate content still below the WHO ( 1884a } excessive limit { 250ppm ),
Seven welts are below the WHO' content { Fig. 5g). These welts are 8, 10, 15, 21, 28,
32 and 34. Sulphate is increased laterally 1o the west of the studied area. Fig. 54
appears the high relation betwean sadium and Sulphate (r = 0.87).

7- Carbonate :

The carbonate content are absent in same samples, but it have value ranging
from 2.4ppm in well No. 16 1o 49.9 in well No. 10 and may reach 149ppm in wall No.
3. The recorded values wera generally low, may be 1o local contaminations, mainky
through fertilization processes.

B- Bicarbonate :

The bicarbonate content in the surface water ranges from 177 ppm in the
River Nie, 214 ppm in Bahr Youssef and 238 ppm in Al- Muhil drains. In the
groundwater It varies from B3ppm (less than in the Nile River) In well No. 11 and

L
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268.4ppm in well No. 26, it shows imegular distribution, mainly due to contaminations
a8 i case ol carbonate conteni.

ORIGIN OF THE GROUNDWATER

The mes! abundant sources of irrigation water in Egypt are surface water of the River
Nie, followed by groundwater suppled by leakage from the River Nie into its
Quaternary valkey-fll sediments. Outside of the valley, the most imporant
groundwaler source is the Nublan Sandstone, supplying many of the cases and
reclaimed areas in Egypt's Western Dasert (Ebraheem et al, 2003). With reference
to the chemical information, the groundwater of east Gabal Al Qalamoen area s
located in the following categories of ion dominanca: Na'>Ca®'>Mg"* and CI=S0,"
*HCOy (Table 1). Conceming the salt assemblages resulted from the combination
between cations and anions, the following sall groups are formed in the groundwater
of the area under sludy: Na;S0,, NaCl, Mg,50,. Na{HCO;) and Ca{HCO:):. The
studied groundwater has originated from the seepage of surface water as River Nile,
Bahr Yossef and Al -Muhit drains, Applying Sullin diagram (1848) on the collecied
water samples (Fig. 6), the water samples are of metecric crigin since they belong to

ELL s

Call,
L oo

=B

e+ =€

Fig. & . Sullin desgrem for répresentation of the hydrochemical compasiticn of the collactad waler
BaTilan in apm
Ground water well ® N River Nle B Bahe Yousef 8 A Mahif
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NafHCO,) triangle (in 7 wells represant  20.5% from the total wels, Nos. 10, 11, 19,
21, 28, 30 and 32) denoting alkaline mateonc origin and have ltemporary hardness
character ( liase, 1997). The waler samples of the wells Nos. 1, 5.6, 7. 8. 9, 12, 13,
16, 17, 18, 20, 22, 23, 25, 27, 28, 31, 33 and 34, represent 59% of the total studied
wells belongs to riangle Ma,S0, of alkaline meteoric onigin, and has permanent
hardness character. Wells 2, 3, 4 and 242, 3, 4 and 24 belong to CaCl. however
wells Nos, 14, 15 and 26 belong to MgCl,.

The triinear diagram (plper, 1944) shows a cerain hydrochemical pattern
was revealed, (Fig. 7). The following were deduced:

1- The water sample which appears in the upper triangle has secondary

salinity propedies, where S0, + CF > Na* + K the hypothetical salts are

Ca and Mg chioride and sulphate, They have salty water quality, that sutfered

from leaching process for long periods.

(7 | R 11
ay
i’

L'ations Aldonsg

Fig 7: Triinear diagroon for representation of the hvdrochsmecal composition.
Giriemilwalorwell N Biver Nile B ety Yoesel M- Al Adakln
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2- The waler samples that in the lower triangle is considered to have primary

aikphinity properfies, where COy + HCOy = Ca™ + Mg™ and the

characlerslic salls are Na and K carbonate and bicarbonate. Thay have

fresh water quality.

The sodium adsorption ratio (SAR) values for each water sampla (Table 1)
wera calculated using Richard's equation {1854) as follow:

+1

MNa

; " + Mg (g
2

The chserved Irregulariiles may be atiributed 1o the presence of clay sodium
adsorption ratio (SAR) is the relative percentage of sodium io other cations according
o U.S, Salinity Laboratory Staff, Richard (1954) as shown in table 2. Layers that,
may under cerfain conditions release large quantiies of exchangeable sodium, in
addition to intensive leaching and evaporaion processaes.

Table 2 : Water Classificalion according 10 sodium adsorplion ratio | AR | .

SAR=

Clasy Sndiurn Contsn HaR Usage
1 Low 0-230 used for &l sols
2 flad 230-414 Pratersbly wasd for coarss inxtunsd soil of good
pa rrerabliby
3 High 414-558 Produce hartmful effects and good soil
maragamaen i essanial
4 ey hagh 5ol - 2500 Mot satistaciory lor Fngation

The replacement of Ca® and Mg* ions by Na' ions on the soll clays, leads to
reduciion in permeability and hardening of the soil. Application of these standarde on
the: coliected water samples (Table 1) revealed that 32 wells follow class 1 of low
Sodium content, only well No. 3 follows class 2 of medium sodium content and well
Mo. 2 follows class 3 of high sodium content, No wells follow class 4 of vary high
sodium content. The walls Nos, 2 and 3 are not satisfactory for rigation.

Groundwaler for domestic uses (drinking and household uses) must be
colourless, odourless, free from turbidity. Alse harmfull micro-organisms and
radicactivity must be abseni. Chebolarev (1955), gave a classification for
groundwaler as shown in table, 3. Also, the permissible imits of cations and anlons
in drinking waters are given in table 4 (ECAFE and UNESCO, 1563).
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Table 3: Chebotarev classification for groundwater salinity,

oy

TOS (ppen) Quality Type |
Lean than 500 Gaon petabie
500700 | Fresh Frash wates
J00-1500 Falry fresh
FI00-2000 ¢ Poanible Fesh :
200 Slighity brackish
2004000 Brackesh Brackish waber
A000-5000 Dafnilly brackish S
Shghiy salty
G000-7 000 Salty Salime waler |
I 00010, 000 Wery sally |

Based on the classifications of table 384, wells nos, 8, 10, 11, 19, 20, 21, 29,
32, 33 and 34 are of permissible fresh water and can be used in domestic purposes,
while wells Nos. 6,7, 8, 12, 13, 14, 15, 18, 17, 18, 22, 23, 24, 25 26. 27 and 28 are
of brackish water. Wells Nos, 1 and 5 are of saline water, while wells Nos. 2, 3 and 4
of very high saline water,

Talde 4: ECAFE and UNESCO pormisaibis limits of caticna snd anions in

e SRR, S
[ Subsances Permashie (ppm) Exceseve (peem)
i TS 200 T
Ca 5 200
kg 50 150
Sod =0 400
ci | 200 800
L _pHmnge | 78 | gs-s2

Atta, al. Al, (2005) concluded that brackish water is unsuitable for drinking
purposes. but # may be used safely for imigation of some crops under certain
conditions

COMCLUSIONS

This study revealed that, the main aguifer in the area belongs to the
Pieistocene age. and consisis of medium to coarse sand and gravel with lenticular
clay layers. The aquifer is bounded from the west by Eocane limestone, and from the
east by the River Nile. The salinity of the groundwater is mainly classified into
medium to high near the River Nile but reaches very high near the Eocene limestona
In the west. The studied greundwater has originated from the surface water as River
Mile, Bahr Yossef and A-Muhit drains,

The chemical analysis of the collected water samples revealed that the
groundwater of Gabal A Qalamoon area is suitable for cultivation of many crops
Bccording 1o local environment conditions, The Hydrochemical composition of the
area under study belongs to the sodium sulphate and sodium bicarbonate. The
surface water and some of the groundwater are suitable for drinking whare they still
below the WHO (1984 8) excessive limits. Some wals may comprse fo some
treatment before using. In some localities the groundwater can be used for domestic
and Frigation purposes.

fi5
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