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GENERAL DESCRIPTION OF STUDY AREA

Geography

Ths Sinai Peninsula lics between the-two arms of the Red sea and the Aqaba. The western
side of the Red Sca represents part of the highlands which form the African base known for its

extremely old age. It ends eastwardly and weslward with two ditch-like regions, namely the

" Aqaba Gulf and the Gulf. This rocky p'laleau that slopes down towards the Mediterranean Sea

in the northem section represents the sedimentary formation.

-Sinai-takés on the form of a rectangle with its base exteading along the shore of the

Mediterrancan Sea starting {rom Port Fouad in the west to Rafah in the east for a distance of
200 km. The apex of the rectangle lies in the extreme south at Ras Mohamed which is 390
kin from the coast of the Mediterranean Sea. The western edge extends for about 510 km
whereas the eastefn cdge does not exlend more than 240 km, The imaginary line for the
political border between Sinai and Palesting, from Rafah in the north (o Taba on the Aqaba
Guif, exiends for 215 km, Sinai's total area is 61,000'km2r This is three times larger than
the Nile Delta. The study area is the northern half of the peninsula covering 26,000 km2 of
the total 27,574 kin? area of the North Sinai Governorate,

Climate
The air temperature in the northern coast of Sinai is generally higher than that in the inland
area of the Peninsula, The mean temperature decreases during winter reaching its minimum

value in January and increasing to its maximum in August during the summer.

The study arca is characterized by cold winters. The average temperature is about 13 degrees

centigrade at El-Arish, with a mean minimum value of 7 degrees centigrade in the early

-morning and rising normally to 11 degrees centigrade by noon with a mean maximum of

abouyt 18 degrees centigrade.

In summer, the lemperature increases 10 26 degrees centigrade as the mean value at El-Arish,
The mean maximum temperdture varies beitween 29.9 and 31.1 degrees centigrade. During
summer nights, the air temperature drops 10 its mean minimum temperature of 22 degrees

centigrade, whilc the average maximum lemperature exceeds 30 degrees centigrade.

Spring is characterized by maoderate temperatores of about 20 degrees centigrade with hot

Khamsin periods when the air temperature somelimes riscs above 40 degrees centigrade. The



mean minitmum temperature during this season is about 13 degrees centigrade while the mean

maximuin temperature is 26 degrees centigrade,

Autumn is characterized by moderate temperatures similar to Spring but slightly lower than in
the summer. Temperatures during September normally range between 15 degrees centigradoe at

midnight and 28 degrees centigrade at iidday.

Rainfall has been a serious problgm in the study area. The highésl annual rainfail of 300 mm
is observed in the Rafah area, the northéastern corner of the siudy area. However, this amount
of rain is observed only in a limited area. More than 80% of the study area receives an annual
rainfall of less than 60 mm. Most of the study area is under an arid condition, Furthermore,
the problem of the arid area is that the rainfall is capricious. For this reason, the area is
always subject to either heavy drought.or flooding. In general, the climate is extremely dry

and the extent of groundwater recharge is limiled.
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EVALUATION OF GROUNDWATER RESOURCES
Introduction

The most promising aquifers are found in the Quaternary and the Lower Cretaceous. The

major concern in the aguifer in the Quaternary is to prevent seawater intrusion in the well field

-gxtensively utilized at present and further data coltection will be urgently required in the

coastal plain from El-Arish to Sheik Zuwayid for development of an additional well field.

Distribution of favourable aquifcr of the sandstone of the Lower Cretaceous is identified and
the total volume of the groundwater storage in favourable conditions is estimated at 30 x 109

m3,

The aquifers in the Tertiary, the Upper Crelaccous and Jurassic formations are considered to be

the second priority aqititérs 'compared_lo those in the Quaternary and the Lower Cretaceous.
Quaternary Aquifer

The Quaternary formation, wnth prospecung aquers extends for 30 km in the coastal plain
from El-Arish to Rafah wuh w1dths ranging between 10 and 15 km along the coast. Its
thickness is esnmated to be 80 to 100 m, The thxckcst part is 120 m. However, the base .
level of the Quatemary in the area is estimated by the interpretation of resistivity survey so

that further conformauon 18 reqmred before ﬁe final conclusnon (Fig. 1).

According to the test well results on the western side of El-Arish, it is assumed that this

formation extends beyond El-Arish town.

A schematic cross section of the Quaternary in a NS direction is shown in Fig. 2. Kurkaris
underlain by the Pre-Qualernary consisting mainly of shale. However, sandstone or limestone
are encountered at some places. Although the kurkar is assumned 1o occupy most of the
bottom of the Quaternary in this area, it is abéemlin some areas. The sand dune is underlain
by old beach sand overlying kurkér. Clay énd gravel beds are interbedded in these sandy

formations in various thickness and varying scales,

The gravel is assumed to be old wadi deposits, incising the sandy formations in the N-S.
Distribution is assumed to be limited. Tn general, the water levels of the wells having gravel
beds in their profiles stay below the gravel bed. Thercfore, it is thought that the gravel beds

in this Quaternary formation are of no importance from a hydrogeological point of view.



Areurajend) jo ysedosy

1 iy

Wiioe

oL

ok

VEYQHOVIN




Ureld [BISE0D Ayl wr Aaeuzazenyd) JO uondag [en80[08H OSHBWAIYIS 7 81y

01~ -
T & T T ~ .
oy e £ r i 2
. - 0B-
" l. 09
o - - KIVNEELYO-TId
: . "
vl a
g =~ ]
07 =
— 0T
e 7 -
- O
[o.2
— 09
08 - . .
, . Fos
ll_ .
B | | _ 1,

{w)ise .
. - (e

" BlIRDICE !.ﬂ p1s e;a.l .
shogmanr ez aoisan sl




The elevation of the gravel bed in the Wadi El-Arish deposits is low so that the lower half of
the gravel is within the piezometric polential surface of the underlying kurkar aquifer. For

this reason there arc some wells having screens instatled al the gravel bed (Fig. 3).

Where kurkar is overfain Uy thick clay, a confined aquifer oceurs in kurkar, Howéver where
the extension of the clay bed i is Fmited, the hydraunlic continuity is maintained between kurkar
and {he aquifer. of the overlymg Quaternary and the water level is determined by the '
plezomcmc potcnual of the kurkar aqulfers In general, the piezometric potential level is
assumed to be deiermmed by the hydraullc head of the kurkar aquifer as far as the aquifer is not

isolated from kurkar by a ceriam aqulclu(le
The aquifer in the coastal sand dune is thought to be the one isolated from the kurkar by clay.

Total _exlractilon df the groundwéier.from the well field of El-Arish and of the coastal plain
between Sheikh Zuwayid and Rafah is estimated to be 51,000 m3/day and 39,000 m3/day,
respectively. Dhe to the heavy pum})agé in these well fields thereis an assumed decrease in
the water levels. The recession of the water level at some part of the well ficld in the western

side of El-Arish has exceeded 4 m since 1962,
The heavy extraction also resulted in deterioration of the water guality at many wells,

A significant recession of gronnjd(vater level took place at the western side of El-Arish Town
{more than 4 m). The lowered water ]evé_l in the well field of the Wadi El-Arish alluvial plain

excced 3 m.

This recession of the ‘groundwater level is 'most probably caused by the heavy pumpage
especially during the 1980's. The highest extraction of ‘groundwalelr in the well field at El-
Arish was observed (6,150 m3/day/km2). This heavy groundwater extraction was observed in

areas southwest and southeast of El-Arish town,

Although available data are limited in 15 km?2 of tﬁe well field in the the Wadi EI-Arish, this
area is the central part of this well f:cld The csnmaled annual recharge is in a range between
94 mmy/year and 876 mm/year which exceeds the total deplh of an average annual rainfall, The
estimated recharge exceeds 800 mm/year at grids No, 82 and 9- 3 although the estimated
annual recharge al grids 7-7, 9-2.and 10-4 is less than 200 mmfyear In lhe remammg grids,
s ina range between 200 mm/year and 80 mmy/year, Considering the magmmde of this
recharge it should be ascribed 10 the inflow of groundwater from other aquifers into these

Quaternary aquifers.
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Hydrogcolégica! conditions of these wells have been characterized as being of high satinity

which may causcd by a high yield of the wells and high inflow of groundwater from outside.

The most broadly extending Quaternary aquifer is developed in kurkar, And the TDS of
groundwater in the kurkar aquifer is in a range between 2,500 ppm and 3,800 ppm in the well
field in the Wadi El-Arish alluvial piain and between 3,500 ppm and 5,600 pm in the well

field in the coastai plain from El-Arish to Ralah.

The difference in these two ranges of TDS may be caused by Ihc influcnce of flash ﬂo&ds :
which occur once gvery 10 to 15 years. Allhough its occurrcnce is very rare, the hlghly sa]me w
groundwater of the aquer in the Quaternary deposits may be diluted to a cerlain extent in the
well field in the lower stretch of Lhe Wadl EL Arish, while thefe is litile opportunily 1o recieve

recharge at coastal plain from El-Arish to Rafah due !o clayey beds overlying kurkar.

According to the C-14 dating, the age of | groun(iwatef at wells No. 1123 and'l-ll19 are
estimaled to be 8,620 420 and 6 770 +290Y BP, rcspcctwcly These wells are located on
the eastern end of the allnvial plam Whllc the agc of groundwalcr at wells No. 1-75 and 164,
located on the eastern bank of the Wadl El- Arzsh are csumalcd to be 1,730 £140 and 4,390

+240Y BP, respectively which may suggest influénce of recharge in the current climate.

On the other hand, kurkar in the coastal plain, where these test wells with high salinily were
drilled, is overlain broadly by clay, so that the TDS of groundwater in this aquifer may

maintain its original level.

However, the extent to which g'rouadwaler in the aquifer of kurkar in the alluvial plain of the
Wadi El-Arish could be diluted, is lhouéht Alo be limited as shown in the age of the
groundwater.  This means that the recharge by fresh water, under the current
hydromeltorological conditions, to the aquers in thb coastal plain, is limited only to a cerlain
extent. Accordingly, when over chracuon of groundwaler takes place, groundwater with the
ongmal low TDS that is slored in the aquer in thc Quatemary deposits other than kurkar as
fresh waler lense may_ easﬂy be exhausled and replemshed by the groundwater which had been

stored in the kurkar aquifer,

Therefore, to prevent an increase in TDS of gfdundwaler, the aliowable extraction must be
within the amqunt'of the re'c_hafge of th'eﬂcu,fre:a éiimat_e. However, it would be limited to a
verj{ small amount considérin.ﬁ Lhe amoﬁhi of ra‘i'a:fall'. For this rcason it is unable_:_ to prevent
the increase in the TDS, and the ulLimaLe level af the TDS would be the level of the original

TDS of kurkar or that of the mother aquifer providing the groundwater to the kurkar aquifer..



However, over exiraction may easily cause the recession of the groundwaler level. Although
there is no proof of seawater intrusion, it may occur immediately when the recession of the
water level exceeds a certain level. To prevent further delerioration, the safe yield for

preventing seawater intrusion must be determined.

Comparing the pumpage rate and the recession of the water level, an annual recharge rate is
estimated. In the same manner, the safe yield for preventing the groundwater level recession is

estimated in the rest of the grids where necessary data is available (Table 1):

Table 1 Safe Yiéld for Preventing Water Level Recession

Grid number Safe yield _ Present extraction
n (m3/day) (m3/day)
7-3 ‘ 1,650 1,870
74 1,090 1,330
75 920 1,070
76 gl0 | 1,000
77 30 . . 460
82 - 2,400 2,580
83 1,180 1,250
84 1,980 3,210
8-5 1,350 1,520
9.2 740 800
93 510 510
9.4 2,390 2,490
9.5 760 890
9-6 1,610 1,619
10-4 500 570

Majof groundwater sources in the Quatcrnary in the coastal plain from El-Arish to Rafah is in
kurkar. "Aésﬁhiﬁg the distribution of kurkar 10 be 10 km wide and 30 km long with an
';"a:véra'gé 'thitékness of 10 m, the total volume of kurkar is estimated to be 3,000 million m3.
Taking an éffective porasity of 0.25, the amount of total storage in the kurkar aquifer is

approximately of 750 million m>.

The total extraction of groundwater in these well fielﬂs (E[-Arish and the coastal plain) is
estimated to be 9.(.),000 m3/day. Whei this émoﬁht of extraction continued for 8 years from
1981 10 1988, the total cxtraction waé 262l.8 million m3 which is an enormous amount,
considering the total volume of the storage in the kurkar aquifer (750 x 106 m3). This may

suggest that there wonld be groundwater inflow into the Quaternary aquifer from some other



older formations since limestono and sandstone of the Pre-Quaternary are in contact with
kurkar. It should be clarified how these aquifers of the Pre-Quaternary arc implicated with the

Quaternary aquifer in the vicinity of the coastal plain.

N;eh“ -Unit : (mmvyear)
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12 ‘ o : |
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o -1 - 2 3 4 5 . : 10 km
1

Fig. 4  Estimated Recharge At El-Arish Area
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2-3  Tertiary Aquifer

2-3-1

Aquifer in Miocene

The formations assigned to this age are distributed in .ihe constal foreshore area, The .
lithology is represented by shale and clay with interbedded sandstone and limestone.
Aquifers are contained in these sandstonc and limestone in the coastal foreshore, The
aquifer developed in the sandstone is represented by well J No: 9 El-Massora and the
one in the limestone by well Misri-1: These two are the only wells of this type of
aguifer at present (Scction 8-3-2, Main Text). -

Table 2 Wells of Miocenc aguifer

i

R R

Lopee

Well Number Depth to Water Depth to Aguifer TDS

l (mBGL) (m BGL) (ppm)
J No. 9 Massora 68 76 3470
Misri- 1 21 141 10,450

It is important to collect further information about this aquifer, since this formation is

“overlain by the Qual&rnéry and the TDS of the groundwater in the dquifer isina high

range.  There is an indication which may suggest the up-coning .of the groundwater of

the aquifer in the Miocene into the aquifer in the Quaternary. =~

The hydrogeotogical propertics of the groundwaier in the Miocene aquiler are unknown

.at present. Although the groundwater is available at a shallow level from the ground

surface, development of this aquifer vgoﬁld be of insignificant importance since its TDS
is assumed o be high, However, additional data collection of-this aquifer is required to
clarify the influénce of this aguifer on the Quaternary aquifer, especiafly in the coastal

plain.

211 -



2-32  Aquifer in Eocene

The Eocene is represented by limestone and marl distributed in the area south of the ling

combining Risan Anciza and Gebel Maghara. A large scale cutcrop is found in the

arcas listed below: -

-Quseima area
Hasana
The northwest of Gebel Giddi

The area south of the line between Gebel Minshera

Gebel Kherim

These formations are distributed independently in cach area and aquifer develops in the

limestone.

There are three wells sunk into the aquiAfer of the Eocene;

Table 3 Wells in the Eocene Aquifer

Well Number . Depth to Water Depth to Aquifer TDS
. {m BGL) (m BGL) {ppm)

El.Mewaleh No.1 47 2 -
El-Arish well No. 10 95 2 5200

Hydrogeologital data of this type of aquifer remain scarce. However, the depth to the

water level and the aquifer is rather shallow in the above cases, émd the groundwater is

-outcropping at Ain Gudeirat. The yield is estimated at 1,500 m3/day and the TDS is

1,440 ppm.

Two wells are dug in the area 10 km south of Ain Gudeirat, These wells are éxlracting

water at the boundary between the Esna shate and the overlaying Eocené limestone.

Priorilji for the future study on this aquifer should be given to the area on the northern

side of the line combining Nakhl and Themed, since the geological setup is similar o

that in Ain Gudeirat.

-12-




24 Upper Cretaccous Aquifer

2-4-1

2-4.2

Aquifer in Scnonian

The Senonian is distributed over a broad arca in the siudy area. However, due to heavy
erosion, it is absent around Gebel Maghara and Yelleq and the upper part is croded in

some other areas. |

The upper part of the Senonian is represenied by chalk with limestone, and the lower

part is characterized by marl with limestone and shale.

The aquifees develop in the limestone of both of the upper and the lower Senonian.
These limestones are parily porous, although it is lithologically compact. So, the

groundwater is stored in the joints or fissures.

13

‘There are three weils sunk into this type of aquifer;

Table 4 Wells of the Scnonian Aquifer

Well Number Depth to Water Depth to Aquifer TDS

(m BGL) o (m BGL) {ppm)
Wadi El-Maleiz 1 1 157 ' 97 8,480
El-Arish'well No. 14~ ? 140 2,200
Gebel Libni No. | 205 : 132 4,500

‘Based on the above data there is a possibility of developing this aguifer along the Wadi
El-Arish where the water with low TDS is available. Otherwise the TDS would be too

" high.

Aquifer in Turonian

The Turonian is represented by the foraminifera rich limiestone with shale at the base.
‘This bed is distributed in the area around Kuntilia and in the area to the west from Arif

FEl-Naga.

The équifers develop in the limestone. There are three wells which are assumed to be

sink into the Turonian aquifer at Hasana No. 50, Nagb No.3 and Sheira-2. However,

-13-



24-3

the well drilled at Nagb and Hasana require further confirmation of their details, The

TS of these wells are more than 7,000 ppm.

The water level at well Sheira-2 is at 81 m below the ground surface and the depth 10
the a'ciuifcr is 149 m. The TDS of this weil is 1,100 ppm. According to the pump test,

the physical parameter of this aquifer is;

T = 0.94 m2/day
Sc = 2.01 m3/day/m

Although the salinity of the groundwater is high in the aguifer of the Turonian in the
North Sinai, further confirmation will be necessary for the final decision. The aquifer
of the Turonian in the southern side of Ragabet El-Naam Fault is a’ssumcd to be
productive with a low TDS value. However, further data collection will be r:quired
sinc.e the physical parameters of the aguifer are favorable and the TDS value of the
groundwater at well Sheira-2 is the lowest among all groundwaters of the Pre-

Quaternary aquifers in the study area.
Agquifer in Cenomanian

This formation is distributed over the study area except at domes. The lilhology of the
base of the Cenomanian overlying the Lower Cretaceous is calcareous sandstone. In the
upper part of the Cenomanian, the lithology is represented by limestore, dolomite and

dolomitic limestone.

The aquifer develops in th: limestone. There are five wells sunk into the aquifer of the
Cpnqmani_ﬁ_rj l]irr.iestone_:. Thé depth 1o the aquifer isina raﬁge between 150 m and 516
m, aﬁd the fop of the aquifer is sﬁa]low .in the area ﬁear the dome. The depth to the -
water level is in a range between 35 m and 219 m, and the water level is shallow in

the area around El-Amro.

The TDS is distribtited in a range between 1,800 ppm and 5,600 ppm. A relatively

low TDS value was obscrved in the arca of Hasana and Gifgafa.

The transmissivity of this lype of aquifer is in a wide range between 75 m2/day and
4,500 m2/day. A large valuc of transmissivily was observed a'l‘Has_ana and El-Bruk,

The lowest value was at Gilgala. It seems that the aquifer in the Cenomanian produces

groundwater with relatively low TDS. The largest transmissivity was observed at

14 -



2-5

Hasana, Further testing will be necessary to confirm the property of the aquifer in the

area of Hasana.

Lower Cretaceous Aquifer

This formation is distributed throughout most of the study area. This formation consists of
porous quartzose sandstone with occasional shale. The content of shale is higher in the north
and almost absent in the south. However, the lacies changes to limestone in the northemn

part,

The thickness of the formation varies from place to place; however, in general, it is in a range

- between 200 m and 300 m. It is very thick at Halal, where it reaches 600 m. Excluding the

thickness of the interbedded shale, the (hickness of the aquifer of the Lower Cretaccous is

estimated to be 200 my.}

The TDS of the groundwater of this aquifer is in a range between 1,200 ppm and 3,000 ppm.

- The high TDS value was observed al the limestone facics (Umim Shihan), and in the area near

the dome structure where the geological structure is significantly disturbed. It is assumecd that

the movement of the groundwater is restricted where thé geological structure is significantly

- disturbed. -At Talet El-Badan, an extremely high TDS (5,360 ppm) was observed. It is

assumed that the aquifer of the Lower Cretaceous is influenced by the highly saline water in
the aqﬁifer of the Upper Cretaceous due to the reverse fault in the area. The same situation

may occur in Minshera and Arif El-Naga where the reverse fault was observed.

The TDS of the groundwater in the Lower Cretaccous sandstone aquifer is in a range between
1,260 ppm and 1,500 ppm, where there is no significant disturbance of the geological

structure. Such groundwater is found in the arca surrounded by Hasana, Nakhl and Kuntilla.

The depth to the aquifer is in a range between 300 m and 1,000 m. Tt is the deepest in the

central part of the study arca and most shallow in the arca around the dome.

The depth to the water level is in a range between 161 m and 340 m. The shallower water
level was observed at the central part of the s;tudy area and the deeper water level was observed
at Quseima, Kuatilla and Sadr El-Heitan, The water level is aiso deep at Sheira on the

southemn side of the Ragabet El-Naam Fault,

The transmissivity of the sandstone of the Lower Cretaceous is in a range between 12 m%/day

and 400 m2/day. The smaller value of transmissivity was observed in the arca near domes
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where there is significant struciural disturbance, The higher value of transmissivity was
observed in the area where no signilicant structural disturbance was observed. Such an area

occupies a broad area in the central part of North Sinai,
The Specific capacity at Sheira-1, is 118 m3/daylm and the draw-down is only 4.5 m.

The thickness of the aguifer is an:imporlant parameler for the evaluation of the aquifer. The
aquifer of the sandstone of the Lower Cretaceous has high transmissivity in the broad area
where there is no significant disturbance of the geological structure. In this respect, the
thickness of the aguifer is of no significant importance since the transmissivity includes the

concepf of the thickness of the aquifer.

From the viewpoint of water usage, important parameters for evaluating the aquifer of the
sandstone in the Lower Cretaceous arc the TDS and the ‘depth to the water. The TDS
determines the restriction of the water use and the depth 1o the water determines the operation

cost of the water source.

For this reason, the TDS and Lhe-dépth 1o the waler are.taken as paramelers for evaluating the
groundwater of the Lower Cretaceous aquifer. The contour map of the TDS is meshed over
the contour map of the depth 10 water level; as shown in 1he groundwater evaluation map. It
should be noted that this evaluation is bascd on the assumption that the base map of TDS and
depth to water level-indicate the gcncfal feature of these aspects of the grbuhdwalcr in the

sandstone aquifer of the Lower Cretaceous.

Table 5 Evaluation of Aquifer in the Lower Cretaceous

Depth to Watcr () ' !
_ 1 . 2 .3 ) 4
R ' Less than 100 100 ~ 200 200 ~ 300 | More than 400
TDS {ppm) : N
A Less than 1,500 Al A2 A3 Ad
B 1,500 ~ 2,000 Bl - B2 . . B3 - R4
c 2,000 ~ 2,500 _cl 2 C3 cd
D More than 2,500 - D1 D2 - : D3 D4

The area indicated as A1 shows that thére is a high éoésibility of obtaining'groundwaier
having a TDS less than 1,500 ppm within 100 m from the’ gréuﬁd sufface. ﬁovve\?er, exacl
conditions are subject to further confirmation. The areas indicated by Bl, B2,B3,C4 and D3
are also in the same sitvation since these are narrow areas circumscribed by lwd kinds of

contour lines.
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It is found that a broad arca surrounded by Hasana, Sadr El-Heitan, Nakhl and Arif Et-Naga is
classificd as A2. A2 is categorized as the area where the groundwater of the saridstone aquifer
of the Lower Cretaccous is obtainable at the water level botween 100 m and 200 m from the
grdun(i surface, with TDS less than 1,500 pﬁm, cxcépl the area around domes where there is
siénificant disturbance of the structure. The first priority for groundwater development shatl

- be given to this area; its boundary shall be verilied by actual well data..

Arca Al is A2'§ swrounding areca. The TDS of the groundwater is expected o be the same
magnitude as Al's. However, the depth o the water is expected to be deeper, in a range
between 200 m and 300 m, The area under this category is found around Sadr El-Heitan, Nakh]

and Quseima,

In arca A4, the depth 1o waicr is more than 300 m althcugh the TDS of the water is expected

to be less than 1,500‘ppm.

The rest of the area may produce water with a high TDS. It is assumed that the high TDS is
- caused by structural disturbance which resiricts water movement. This is also subject Lo

further confirmation by sufficient information,

With all this information, it is proposed 1o place a high priority on the areas classified as A1

- and A2, Immediate investigations shall be made of the area listed below:

Hasana
Surrounding areas of Gebel Kherim
Quseirma
- Kuntilla
El-Themed.

In addition, the sandstone of the Lower Cretaceous is distributed broadly in the study area. It
extends beyond Regabet EI-Naam Faull which is assuined to be a barrier of the groundwater
movement in the sandstone of the Lower Cretaceous. The importance of the aquiler in the
southern side of the fault is that it is part of the sandstone aquifer assumed to be the source of
the groundwater to the north, For this reason, it is necessary to determine the function of the
aquifer in the southern side of the fault within the entire aquifer system of the sandstone of the

Lower Cretaceous.

-17-



2-6

Jurassic Aquifer

The Jurassic formations found in North Sinat are the Upper and Middle to Lower formations.
The Middle to Lower Jurassic formation is represented by sandstone and shale interbedded by
thin coal beds, Rocksalt is found in the coal mine in Maghara. The Upper Jurassic formation
is represented by limestone. These formations are found in the dome structures in the study
area. The wells sunk into the aquifer in these formations are t‘oﬁnd only in the Gebel Maghara

arga.

The aquifer develops in the limestone of the Upper Jurassic formation, and the depth to the
aquifer is in a range between 111 m and 265 m from \he ground surface. The depih 10 the
water is in a range between 28 m and 123 m from the ground surface. Although the TDS is
in a wide range between 1,650 ppm and 3,800 ppm, the yield is relatively high in a range
between 120 m3/day-and 840 m3/day. :

At present, these wells arc found only in the area at Gebel Maghara, The TDS of the
groundwater in this type of aquifer is at a high level, so there is a high possibility of
contamination of the low TDS waler in the sandstone aquifer by the high salinity water in the

underlying timestone aquifer since hydraulic continuity between the two aquifers is assumed,

The aquifer of the Middle to Lower Jurassic develops in the sandstone distributed in the dome
at Gebel Maghara. Depth to the aquifer is in a range between 153 m and-275 m.- However,
depth data is very scarce and are available only at the coal ming at Gebel Maghara (29m from

the ground surface),
The TDS is rather high, ranging between 4,140 ppm and 7,455 ppm. This is assuthed to be

one of the characteristics of this groundwaler, since rocksall is occasionally interbedded in this

formation.
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