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Fig. 8.3.2-5 Well Location (Sheisa Block: Lower Cretaceous)
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Fig. 8.3.2-7 Well Location (Ayun Musa Block: Lower Cretaceous)
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Groundwater Evaluation Map (Lower Cretaccous)

Fig. 8.3.2-32
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Chapter VIH Hydrogeology

Palecozoic

The Palcozoic Formations widely distribute in the upstreamn area of the Wadi Zalaga and
the Wadi Garf. However, no deep well was penetrated into the Formation, The Paleozoic
Aquifer is known in the Wadi Gharandal. The Palcozoic Formation is completely
overlain by the younger formation in the Wadi Gharandal area. Distribution of the aquifer
is cut by the fault in the west and continues to the £l Tih Plateau arca in the cast.

The well Gharandal-3 reached the Paleozoic Formation. Facies is sandstone. Location of
this well is shown in Fig. 8.3.3-1 together with Gharandal-1 (Lower Cretaccous Aquifer)
and Gharandal-2 (Upper Cretaccous Aquifer). This well is only one (1) well in which
screen was installed in Sinai. Static water tevel is 96.9 mBGL, while the screen was

installed from 656 to 770 m depth. Thus, groundwater in the Paleozoic aquifer is
confined.

TDS value of the aquifer is 5,060 mg/l which is much higher than that of the Drinking
Water Standard in Egypt. lon composition is plotted in piper and stiff diagrams as shown
in Fig. 8.3.3-1. Jon compositions of the Upper Cretaccous and the Lower Cretaceous
aquifer in the wadi are also plotted in the same figure. They are plotted in the similar
position. It is suggested that groundwater of these aquifers are mixed cach other. [t may
be caused by the geological turbulence in the area.

The Palcozoic Formation is also confirmed in other wells, Sheira-1 and J-5. However,
screen was not installed in these wells.

In addition, some dug wells may collect groundwater in the Paleozoic Formation in the
Wadi Garf, however, most of wells are dug into the Quatemary Formation. The Paleozoic
Aquifer is recharged by rain and flood water in the Wadi Garf because the Aquifer crops
out widely in the catchment area.

As mentioned before, the Palcozoic Aquifers may be recharged by surface water in the
Wadi Zalaga and the Wadi Garf.
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(A) Ring structure Ain Qaseby

Chapter VT Thdrogeotog

Precambrian Rocks

Only one (1) well was drilled into the weathered Precambrian Rocks in the Taba area.
However, water quality (TDS) was extremely high. No well is extracting groundwater
from the Precambrian Rocks. Some springs are occurred in the area such as Ras Sudr, St.
Catherine and Wadi Watir areas. A typical case is Spring Umm Aluned located in the
upstream of the Wadi Zalaga, where groundwater spring out from the contact zone
between granite and dolerite dykes. Dorelite dykes in the area are impervious. Therefore,
groundwater is dammed up by the dykes and spring out after reaching to the spring
through the fissures and joints in the granitic basement rocks.

As mentioned in Chapter V, intensively developed lineament and dykes are observed in
the Precambrian Rocks in several arcas (Fig. 8.3.4-1);

(A) Ring structure
(B) Area, where minor lincaments are concenlrated

(C) Arca, where conjugate faults are well developed

Several springs are occurred infaround these structures. They are as follows;

___Structure o Area  Spring/Dugwell
Ain Qascby, Ain El Malhah

{BY Minorlineaments  G. Mikeimin/G. Milteihis Ain  Furtaga, Ain Umm
Ahmed, Ain El Khudra, etc.

(C) Conjugate faults Qasis Feiran A group of dug wells in

Oasis Feiran and Tarfa

The Precambrian Rocks are impervious, however, groundwater will infiltrates to the
fissures, joints and faults formed in the Rocks and flows down reaching to the Quaternary
Wadi Deposits. Thus, the Precambrian rocks act as the sources of recharge to the
Quaternary AQuif:rs.

Some of springs and dug wells scem to be controlled by the existence of dykes; Dykes
with apen cracks will gather groundwater and dykes with no open cracks will act as a
barrier of the groundwater flow in the fissures, joints and favlts in the Precambrian Rocks.
The groundwater in the Precambrian Rocks, after all, discharges to the Quaternary
aquifers in the wadis.

Basically it is almost impossible to develop groundwater directly from the Basement
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Chapter VHI Wydrogeology

Rocks Ly wells. There springs are occurred in the Precambrian Basement Rock area.
Most of origin of groundwater of these sptings is Precambrian Rocks, while most of
groundwater are extracted from the Wadi Deposits. It is suggested that the Precambrian
Basement Rocks act as conduit of groundwates to the Quaternary Aquifer. From this
point of view, large scale of groundwater devclopment in the Precambrian Rocks seeins to
be difficult.

Therefore, the evaluation of the Precambrian Rocks may be concluded to the evatuation of
the Quaternary aquifers in main wadis.
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Chapter PHE Hydrogeology

Isotope Analysis

Isotope analysis was conducted to grasp the age and characteristic of groundwater in the study
points as shown in Fig. 8.4-1 and its results are listed on Table 8.4-1. Isotope analysis is divided
into radioactive isotopes and stable isotopes,

D

2)

Radioactive Isotopes Used for Age Dating

T rmum, 3H, is an unstable isotope of hydrogen with a half -life of 12.3 year. P'rior to 1953,

rainwater had less than 10 tritium units (TU: *H/ 1 =10 ¥y, For example, it was STU in
Rafa in 1992, Tritium can be used in a qualitalive manner to datc groundwater in the sense
that groundwater with less than 2 to 4 TU, is dated prior to 1953.

Since the tritium unit of all Lower Cretaceous sites is very low, it is considered that a
proundwater recharge to them is extremely limited at least from 1953, On the other hand, it
can be regarded that the recharge to the wells in EI-Qaa Plain and springs are made by recent
precipitation.

Radiocarbon datmg methods can be apphed to obtain lhc age of groundwater. Carbon exists
in several naturally occurring isotopes, 20 Be and YC. Carbon 14 is formed in the
atmosphere by the bombardment of *N by cosmic radiation. The e forms CO,, so that the
atmospheric CO, has a constant radioactivity due to modern MC. The half-life of '*C is 5730
year. o

According to the result of radiocarbon dating in Table 8. 4-1,thcage of the groundwater inthe
lower Cretaccous aquifer ranges from 14,000+ 2,000 Y.B.P to 27, 00042,000 Y.B.P (year
before present). The age of them tends to be older from south to north in the study area. It is
recorded mote than 30,000 Y.B.P in the north Sinai. It depends on groundwater movement.

Moreover, the age means {hat the recharge to the aquifer was done by ancient precipitationin -

the Wiirm glacial stage. (refer to Fig. 8.4-3)

The age of quaternary aquifer and springs is less than 1, 000 Y.B.P but it seems to be almost
recent time,

Stable Isotopes .

In general, five elements; hydrogen, oxygen, carbon, nitrogen and sulfur can be used to siudy
geological process and surface water. Hydrogen and oxygen are selected in this study.
Results of stable-isotope studies are expressed as deviation ( 8 ) in parts per thousand (%o) as
a following formula. If the value of positive, the sample is enriched with the heavy isotope
relative to the standard; a negative is isotopically light.
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Important ratios include **0/*%0 and 211/'H. These isotopic ratios from environmentat water
sample can be compared with the isotropic ratio of standard mean ocean water (SMOW). The
comparison is made by means of the parameter 6 , which is defined as

o1t o THINY e
8" 0( %) = [(Eaj—w_(-))—)if”‘“" 1] x10° 5211(%):[-(-——)35"—’5-—1}xlO"’
sMsow

When 8 °H is plotted as a function of & "*0 for water found in continental precipitation, an

expcrimemal lincar relationship is found that can be described by the equation (Yurisever &
Gat, 1981)

5'H =826%0+108

This is known as the global meteoric water line. Continental precipitation samples will tend
{o group close 1o this line. Precipitation falling in areas with lower temperatures will tend to
have lower & °Hand & O values.
Fig.8.4-2 shows that A group wells close to the global meteoric line but I group is somewhat
aw:ay from the line, J-6 is located between A and B. A group consists of the lower Cretaceous
aquifer’s well and B groﬁp includes the quaternary aquifer’s well and spring. Then paleo-
temperature of the lower Cretaceous was cooler than B group. There’s another evidence
supporting above as shown in Fig.8.4-3.
Relation between Mean Annual Air Temperature and 6 '*0 is expressed as following
formula. :

§ '*0 = 0.3387T-11.99 |
On the basis of the figure, Mean Annual Air Temperature of A and B group ranges from
8.9°C t0 12.5°C, 16.7°C to 20.3°C respectively. The groundwater of A group’s aquifers was
recharged in about 8°C cooler environment than B gfoup in the Wiirm glacial stage.
It is well known that the scawater level went down in glacial stage all over the world.
Fluctuation of seawater level in the Wilrm glacial stage is shown in Fig. 8.3.4. The age range
of the groundwater in the Lower Cretaceous Aquifer is shown in the figure. It indicates that
the aquifer was recharged around the climax of the glacial stage.
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