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New geological, structural and drainage maps have been made
and studied from ERTS-1 satellite images for El Ismailiya

Master Plan Study area. The groundwater, hydrogeological
characteristics and potentials of the same area have been

compiled and evaluated to serve the purpose of the reclama-
tion projects to be carried out.

abstract
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geological. structural and

drainage mapping from ERTS-Il
satellite images




Introduction

£l Ismailiya Master Plan Study area covers a
surface of about 10,000 km2, approximately
limited by latitude 20°57' North to the Mediter
ranean Sea, and longifudes 31°40—32°40
East, Fig. 1.

The surface features of the Project area
are shared unequally between the differsini geo-
graphical elements including cuitivated lands,
desert lands and lakes.

Cultivated Lands

These are represented mainly by the west
central side of the Project area, including the
easternmost part of El Sharquia Governorate,
as well as the central sirip around the encoun-
tered part of El Ismailiya-Cairo Agricultural
road. These areas are covered by Nile silt which
has been deposited from the flood waters of the
eastern branch of Nile Delta (Damietta Branch)
and from the El Ismailiya Canal respectively.
Different piant crops are cultivated in the flat
alluvial lands of these areas ali the year round.
Bordering these culiivated lands are some
plains and terraces of concealed silts, sands
and gravels. Moreover, between El Ismailiya and
Suez, along the western side of the southerp
part of Suez Canal, there are some detached
small areas of cultivation getiing their irrigat-
i(l;lg vlvater mainly from El Suez Sweet Water

anal.

Desert Lands

To the south of El Ismailiya-Cairo Agricui-
tural road, the Project area is mainly formed
of desert lands bordering the previously men-
tioned cultivated lands. They are built mostly

of sandstone and limestone piateaux, represent-
ing the geographicai continuation of the north
Eastern Desert. Although uniformity and mono-
tony of these sandstone-limestone plateaux are
characteristic jeatures of this part of the Pro-
ject area, yet it is broken up by a number of
interesting surface contrasts and marked
changes in reiief, topography and drainage.

The desert lands of the area under consi-
deration have a generally moderate ito low
relief with an average height of aboui 200 m
above the sea level, Six triangulation points are
located in the south central part of the area.
There is a iriangulation point at Gebel Umm
Ragm (275 m) forming a conspicuous topogra-
phic feature in the western side of the area
just o the west of the ruined palace of Dar.
The other triangulation poinis are located at
Gebel Shubrawit (226m), Gebel El Girba
{238m), Gebel Umm Ragm (243m), and Gebel
lweibid (520m}.

Lakes

Apart from the lakes of the Suez Canal
zone, the Project area encounters also a great
portion of Lake Manzala. It occupies the lower-
most part of the area under investigation at iis
northern side along the Mediterranean Sea
coast between Port Said and Damiehia, and
extends southwards to the sandy plain. It is sur-
rounded by some other small shaliow lakes and
marshes, as well as wet lands and sabkhas.
These parts represent, all-together, the relics of
the ancient sea areas which the River Nile
acquired to bulld its delta.

These lakes give also the evidence of the
osclllations of the sea and land during Pleisto-
cene and Miocene times, which cuiminated in
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slow land subsidence since the beginning of
the Neolithic,

On comparison of the recent ERTS-1 satel-
lite images, Fig ¢, and the previously published
maps, some features are found to have been
changed such as the disappearance of some
islets in the Lake Manzala and the submergen-
ce of some structures in it. These are indica-
tions that the slow subsidence of land which
persisted throughout the Neolithic is still con-
tinuing on a sriall local scals.

Drainage

The southern part of the Project area is a
moderate to low hilly couniry followed north-
wards by a wide plain which is drained gen-
erally into a north to northwest direction by
many water courses which start generally irom
the south, southwest and southeast. Some of
these small tributaries unite together and form
some main drainage lines in the area. Among
the most important and the largest drainage
lines in the area under consideration and its
surroundings are Wadi El Gafra, Wadi E! Bah-
Eara‘ Wadi Abu El Awasig and Wadi El Ashara,

ig. 2.

To the north of the southern plain which is
mainly covered by Wadi deposits, the ground
is dissected into isolated Oligocene gravel
mound and some ridges of generally darker
tone. Further northeast, the marine Miocene
sediments form some conspicuous ridges of
lighter tone, and exhibit din-slope topography,
sloping northwards to a wide plain.

The northern siopes of Gebel Ataga, which
are encountered along the southern side of the
investigated area, are draining northwards and
nertheastwards by a coarse dendritic system
through Wadi El Himeira and other tributaries
to 2 wide drain called Wadi El Bahhara which
is trending generally in the NW-SE direction,
where it starts from the southeastern slopes of
Gebel lweibid and ends at the Guif of Suez near
the iown of Suez.

Wadi Kahaliya and Wadi Umm Gifran drain
from the northwestern slopes of Gebel Abu
Tireifiva, while Wadi Iseili and Wadi El Gindali
drain from the northern slopes of Gebel E! Ku-
tamiya. These wadis are mostly of the coarse
dendritic type, but they constitute in general
nearly parallel to subparallel system. They ex-
tend northwards to join the intersection of Wadi
El Gafra and Wadi Barasha in a plain area be-
tween Gebel El Gafra and Gebel Umm Ragm.
Wadi El Gafra is one of the main wadis in the

e

studied area, and it receives some parailel
small tributaries both from the south and from
the north that extend mosily in the N-S direction,
such as Wadi Muftah. Along the southwestern
corner of the area under investigation, Wadi El
Furn drains from the northern slopes of Gebel
Yahmum El Asfar northwestwards to meei Wadi
Abu DPurma at Sawanet El Dabba.

The south centrai hilly country of the area,
inciuding Gebel Umm Raqm and Gebel El Girba,
is drained northwestwards by Wadi Abu EIl
Awasig which is a a long wadi extending for
more than 25 km from the SE to the NW, where
it joing Wadi Sakran in the wide plain area be-
tween liwet Abu Ashgar 2nd Khabira Umm Gi-
dan.

Generally speaking, there is an obvious
relationship between the drainage pattern of
the Project area and both its lithology and
structures, especially exhibited in the deseri
lands due south of El Ismailiya-Cairo agricul-
tural road. However, there is a remarkab'e con-
trast in the pattern and density of drainage and
in the order of the main drainage lines, especial-
ly in the main rock units of the terresirial Oli-
gocene and the marine Miocene and Eocene
sediments.

Generally, the drainage pattern of the Oli-
gocene is essentially sendritic, mostly due to its
sandy and gravelly poorly bedded nature, On
the other hand, the pattern of drainage of Mio-
cene and Eocene is almost paraliel to subparal-
lel due mainly to the dip-slope tooography of the
Miocene and the Eocene beds underneath. A'so,
the gently dioping strata of these geologicai
units and their landscapes of long ledges have
some influence on their charac'eristic drainage
pattern. Concerning the density of drainage
pattern, it is found that in the Oligocene the
drainage is very dense relative to the Miocene
and Eocene which have poor and moderate
densities respectively.

The plain strip along the western coast of
Suez Canal is traversed bv some wadi lines ex-
tending almost in the E-W direction such as
wWadi Yasara and Wadi El Ashara.

The central part of the investigated area
is crossed by E! Ismailiya Canal which is at
important irrigation and navigation cana! start-
ing from the River Nile North of Cairo to the
Lake Timsah. At El Ismailiya, two other irriga-
tion canals are branched from El Ismailiva Ca-
nal, the northern branch is called El Abbasiva
Canal extending to El Qantara, while the south-
ern branch is that known as El Suez Sweet
Water Canal reaching Suez.




Geological and Groundwater Potential studies of El lsmailiya 7

The northern sector of the Project area
is mostly covered by the Lake Manzala and
some small lakes {e.g., Lake El Sibeita), water
ponds, swamps and salt marshes occupying
the surrounding low lands. This area includes
two artificial canals; Bahr E! Bagar used as
the main drain of irrigation waters from Ei
Shargia cultivated lands, and El Manzala Canal
as a navigation canal passing from Port Said
to Damietta through Lake Manzala.

Plenty of small islands and land bars and
arches found in Lake Manzala are usually effect-
ed by the tidal waves of the Mediterranean Sea
water and its common oscillations during dif-
ferent climatic conditions.

Structures

El ismailiya Master Plan Study area is locat-
ed at the cross roads of major geographical
regions namely the Eastern Desert, Sinai Penin-
sula, the Nile Delta and the Mediterranean Lit-
toral with its Lakes. It is enclosed between the
Suez Canal to the east and the eastern bound-
ary of the Nile Delta to the west, the line ex-
tending from Gebel Alaga to Gebel Mokattam
to the south, and Lake Manzala to the north.
The area in question is dissected by many
structural lineaments, as interpreted from
ERTS-1 satellite images, Fig. 3. These linea-
ments are of three different densities according
io the topographic expression and rock or soil
cover.

The mountainous part of EI lsmailiva
Master Plan Study area is located to the south
of Cairo-Suez asphalt road and dissected by
lineaments running mostly either NNW-SSE or
NW.SE. The first set is constifuted of short
lineaments mostly not exseeding 20 km in
length, while the NW-SE lineaments are long
and some of them extend to the Gulf of Suez
region reoresenting major faulting disrupting
in the Gulf itseli. A third minor set of lineamenis
present is running nearly E-W with small devia-
tions to WNW or ENE directions. The age re-
lation of these lineaments is most probably:
a} the nearly E-W lineaments are the oldest
ones as they are dissected and dislocated by
the other trends, and b) the NW-SE lineaments
are more prominent than the NNW-SSE ones,
thus indicating that the latter are most probably
younger or they arn of different fracturing type.
An interesting anticlinal structure is recorded
in the area to the southwest of the Bitter Lakes
which is comparable to the Syrian arcs of north
and central Slnai.

The second part of El Ismailiva Master
Plan Study area which is located beiween the
Cairo-Suez and Cairo-Ismailiya agricuitural as-
phalt roads is mostly covered by Quaternary
clayey and sandy surfacial deposits in addition
to some limestone outerops to the west of the
Bitter Lakes. The lineaments traversing the
limestone exposures are of two main trends
NNW-SSE and E-W directions.

However, the lineaments are rarely observ-
ed in locations showing Quaterpary sandy or
clayey cover except for some short lineaments
striking N-S, NE-SW, E-W and WNW-ESE.

Concerning the part of El Ismailiya Master
Plan Study area located to the north of Cairo-
El Ismailiya agricultural asphalt road, linea-
menis co'd not be directly observed, from
ERTS-1 satellite images, while the distribution
of the sandy or shelly bars and islands inside
l.ake Manzala and the marshes to the south
may give the impression of controlling structural
linear elemenis including folding and faulting.

Geology

The geology of El Ismalliya Master Plan
Study area is dominated by a sedimentary suc-
cession ranging from Eocene to Quaternary,
with Mid-Tertiary basalts. A new geofogical map
(Fig. 4) is presented here which has been con-
structed from ERTS-1 satellite images. The geo-
logical units are shown as groups. formations
and smaller lithologic units according to the
standard interpational and local stratigranhic
terminology. Geologic mapping in various scales
and studies have been carried out previously
in the investigated area by Thiebaud (1943),
Shukri and Ayouti (1956), Farag and Sadek
(1966), Barakat and Aboul Ela (1970), Fi
Shazly, et al. {(1974), ... elc.

Eocene

Three formations are distinguished of which
Darat Formation and Khaboba Formation belong
io the Middle Eocene while Tanka Formation
is mainly of Late Eocene age. These formations
correspond in a general manner to those given
by Viotti and El Demerdash (1968) to the
Eocene exposures at Wadi Nukhul on the east
ern side of the Guif of Suez,

Darat Formation

It is mostly of white colour and smooth
texture, and it is exposed in three localities:
a) east of Gebel Ataga with coarse texture, b)
forming repeated rims in the circular feature
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exposed to the west of the Great Bitter Lake,
and c¢) the southern narrow strip of Gebel
lwetbid, with light colour and smooth texture at
the latter two localities. This difference in
texture may be due to the low relief hills cover-
ed by this formation while at Gebel Ataqa the
Darat Formation forms a thick horizon exposed
on the slopes which is covered by younger for-
mations. Darat Formation is mostly composed
of mar} with fossiliferous chalky limestones.

Khaboba Formation

it is of brown colour, coarse texture, and
forming the peripheral ridges of Gebel Ataga
and the southern limit of Gebel weibid. This
formation is made up of marl and fossiliferous
limesiones with flint bands.

Tanka Formation

It has a lighter brown colour with charac-
teristic fine to medium texture. it forms the top-
most horizon in Gebel Ataga and Gebel lweibid,
and it is exposed in the south and west of the
Khaboba at Gebel Ataga. This formation is con-
stitued of fossillferous limestones with shales.

Oligocene
Gebel Ahmar Formation

On the ERTS-1 satellite images, this forma-
tion could be differentiated into three lithologic
units according to the tone, grade and the
texture differences as follows :

Unit 1 : On ERTS-1 colour composite
images, it shows with light green to yellowis‘h
green colour, with fine to smooth texture. This
unit is exempiified by the rock exposure at
Wadi Kahaliya which is mostly constituted of
sands and flint gravels.

Unit 2 : It is exhibited by the darkest tone
of the greyish colour with coarse texture. This
unit is mostly composed of ferruginated red
sandstones, exemplified by the rocks exposed
at Gebel Umm Ragm and Wadi Yasara.

Unit 3 : 1t is characterized by medium
texture and greenish grey colour of lighter tone
grade than unit 2. This unit is exposed on both
sides of Wadi E! Gindali, and is composed
mostly of quartzitic and less ferruginated sand-
stone, and flint gravels.

Mid-Tertiary Volcanics

These volcanics are mostly basalt shests
which are found on the colour composite ima-

ges as small spots or paiches characterized by
dark to medium grey colour. Stratigraphically
the basalt is Late Oligocene to Ear'y Miocene.

Miocene

Two formations of Middie Miocene age are
distinguished, namely El Shatt Formation and
Hommath Formation.

El Shatt Formation (new formation name, %
type locality El Shatt on the Suez Canal)

This formation is of Middle Miocene age
as in the case of Ras Malaab Group, the latter
is well developed in the Guif of Suez region
(El Gezeery and Marzouk, 1974}. In the Suez
Canal zone, the lithology has been found to be
different from the Gulf of Suez region, due to
the difference in the conditions ot e deposi-
tion of the Middle Miocene sedimenis in both
cases. El Shatt Formation which is the charac-
teristic Middle Miocene Formation in the Suez
Canal zone Is constituted of sandstones, clays
and limestones arranged in the order of their
abundance with variable amounts of gypsum-
anhydrite. It may be stated that El Shatt For-
mation is mainly constituted of detrital material
with subsidiary evaporites while in Ras Malaab
Group evaporites play an important role in the
constitution of the sediments. The Middle Mio-
cene in the area extending to the west of the
Gulf of Suez and the Suez Canal Zone is char-
acterized in the mapped area by the occur-
rence of shallow marine limestones with clays
and sands/sandstones (Hommath Formation).

El Shatt Formation has been divided on the
new geological map prepared from ERTS-1
satellite images into the two following units :

Unit 1 : This is characterized by a lighter
tone of grevish green colour: fine texture and
smooth surface with some scattered isolated
rocky oufcrops and exposures.

The unit is exposed mainly on the eastern
side of the Suez Cahal to the south of the Bit-
ter Lakes. It is constituted of sandstones, clays
and limestones, with more gypsum-anhydrite
than the northern unit 2. Accordingly, unit 1 is
more akin and is geographically closer {o Ras
Malaab Group In comparison to unit 2.

Unit 2 : Exposed towards the east and
northeast of the Bitter Lakes, and it is con-
stituted of sandstones, clays and limestones,
with small and sometimes insignificant propor-

% This formation was discovered during the field
checking of the interpreted satellite images for this areq.
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tions of gypsum-anhydrite. It is characterized
by dark greenish grey colour, which changes
to bluish grey near the shores of the ilakes.
The texture 1s coarse in general while near
the shore it becomes finer.

Hommath Formation

The name has been previously given by
Abdaila and Abdel Hady (1966) for the Middle
Miocene sucsession at Sodat area an the west-
ern side of the Guif of Suez. In the present
work, the same formation has been extended
to cover the Middle Miocene rocks to the
westwards and northwards of this area. Hom-
math Formation is constituted mainly of lime-
stones with variable intercalations of clays and
sands/sandsiones. The limestones are greatly
impure and sandy. The formation under con-
sideration has been distinguished into two units
varying in their characteristics, and their distri-
bution is shown on the geclogical map, Fig 4.

Unit 1 : Characterized in the images by its
tight tone of the grey colour and medium to
fine texture. The unit is constituted of lime-
stones with prominent intercalated exposed
sands/sandstones.

Unit 2 : This is made up of limestones
with prominent intercalated outcropping clays.
It seems from the paitern of distribution of the
two units that pass into each other laterally and
most likely also in depth. Unit 2 exhibits lighter
tone. characterized by greyish yellow colour
with a smooth surface.

Pliocene

The pliocene unit is isolated due to its light
greyish yellow colour with its fine texture, It is
made up of gravels and sands with less abun-
dant clays and it is mostly covered by small
dispersed desert vegetation. The age of this
unit is not certain and it is exposed between
the Cairo-E! Ismailiya desert and agricultural
roads.

Quaternary
Gravel plains

This unit, which is located io the north of
El ismailiya Canal, has been isolaied on ERTS-1
satellite images due to its dark grey colour and
coarse texiure which is nearly similar to the
surface features of Ras Malaab Group. It is
formed of gravels of various sandy, limy and
clayey rocks. Many artificial hillocks and some

natural vegetation are superimposed on this
unit.

The main advantage of using ERTS-1 satel-
lite images in mapping has been the distinction
o various Quaternary units of great practical
value to reclamation projects.

These include in El Ismailiya Master Plan
Study area the following : deluvium of Eocene
rocks : wadi alluvium of limy, marly and gypsi-
ferous clays ; wadi alluvium of clayey and sandy
gravels ; sand dunes with remarkable linea-
ments ; eolian sands and sand dunes : marshes
and sabkhas; shallow water bodies with sea-
sonal variations : lakes and ponds ; as well as
the cultivated lands peripheral to the Nile Delta.
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groundwater studies




fntroduction

The study of the geomorphology and geology
oi groundwater in the desert area east of the
Nile Delta must be considered as the key-stone
in any future reclamation projects. So, the e'u-
cidation of the physiographic provinces and the
main geomorphic units are of great help in
uuerstanding the rnain groundwater reservoirs
in this area. Moreover, the geo'ogical and hy-
drogeological investigation of the different po-
tentialities of thesa groundwater resources will
be useful.

As the subsurface data in the lIsmailiya-
Manzala strip is scarce, ihe up-to-date data of
El Qantara area compiled with the few previous-
ty drilled holes help in suggestion of the sub-
surface Neogene-Quaternary aquifer and aquic-
tude horizons.

Due south of the latitude of Ismailiva, the
groundwater resources are locally controlled by
the geological setting of the ouicropping sedi-
ments.

Physiographic synopsis

Most of the studied area occupies a semi-
flat terrain with the exception of the area to the
south of latitude 30°15' where the land rises up
towards the southern hills.

From a regional point of view, the physio-
graphic features of the area east of the Nile
Delta flood plains could be differentiated into
the following provinces :

1. Gebel Mokattam-Gebel Ataga tableland.
2. Cairo-Shubrawit ridges.
3. Umm Gidam siopes.

4, Ei Tell El Kabir-El Salhiya plain.
5. Lake Manzala and sabkhas.
6. Isthmus stretch.

Gebel Mokattam-Gebel Ataga Tableland

The area is bounded at its southern peri-
phery by a series of highly elevated plateaux
at iatitude 30". From west io east they are :
Gebe! Mokatiam, Gebel Kutamiya, Gebel Abu
Tireifiya and Gebel Ataga. Their altitudes range
from 150 m {Gebel Mokattam) to 870 m {Gebel
Ataga). The surface elevation of this tableland
increases due east and exhibts irregular short
valieys and quilies, e.g., Wadi Gindel, Wadi E!
Khayat and Wadi Umm Zeita.

Cairo-Gebel Shubrawit Ridyes

This stretch of land is located between
latitudes 30° and 30° 15', and it is represented
by a series of elongated ridges mostly oriented
in WNW-ESE and E-W directions.

The ridges are represented by Gebel El
Hamza, Sawanet E! Dabba, Gebel Iweibid, Gebel
Umm Ragm, Gebel Gharra and Gebel Shubrawit.
The average altitudes of these ridges range
from 150 m to 200 m, and their lengths range
from 20 to 50 km.

A series of immense depressions are alter-
nating with the above mentioned ridges. Two
main depressions could be differentiated name-
ty, Heliopolis depression bounded by Gebel El
Hamza {o the north and Sawanet El Dabba at
the south, and El Dakruri depression bounded
northwards by Sawanet El Dabba and south-
wards by Gebel Mokattam-Gebel Ataga table-
land. These depressions are striated by a crowd-
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ed drainage system (centripetal trellis. braided
and dendritic types}.

Umm Gidam Slopes

The terrain here slopes from south to north
and occupies the landscape extending from
Cairo-Gebel Shubrawit ridges in the south to
Wadi El Tumilat in the north. The altitudes de-
crease gradually from 180 m to 40 m with'n a
distance of 15 to 20 km, e.g., the general slope
is roughly 7 m/km.

Wadi Et Tumilat represents the northern
limit of Umm Gidam slopes. The former is an
elongated depression oriented in an E-W direc-
tion and extending from El Ismailiya to El Ab-
basa in which El Ismailiya Canal was dug.

E! Tell Ei Kabir-E! Salhiya Plain

A semi-flat area extends to the north of
Ismailiya latitude till the southern extremit'es
ol Lake Manzala anhd sabkhas with altitudes
ranging from 0 to 20 m.

Lake Manzala and Sabkhas

Manzala is the largest iake of the Egyptian
coastal belt. Wide sabkhas and salty ponds are
widespread arouna the main lake.

fsthmus Stretch

The topography of this land strech is man-
ly affected by the artificial processes caused
by the digging of the Suez Canal. it exiends
from the Gulf of Suez in the south to E! Ballah
lagoons in the north.

Gesmorphology

As the geomorphic features in ihis area
have a direct bearing on the groundwater re-
sources and reservoirs, a brief explanation of
the land features in relation to geology has to
be made.

The main geomorphic uniis (Fig. 5) could
be distinguished, as foilows :

Gebel Mokattam-Gebe! Alaga S*ruc ural Tab'e-
land.

This persistent limastone tableland is main-
lv striking out due to the late Eocene and
younger upheavals. The tableland was affected
by epirogenic forces which led to the creation
of the faulted escarpment edges on its northern
peripheries. The nature of the hard Middle and

Late Eocene limestones which are the predo-
minant facies exhibiis three features :

a) Joints and fissures, b) short and shal-
low wadis and gullies, and ¢) naked rocks with
regard to scil and gravel manties.

As the porosity of these massive rocks is
generally low, they represent a watershed area
mainly due north, e.g., to El Dakruri denression,
On the other hand, where joints and fissures
are remarkable features «karst conditions» are
dom:nant.

Cairo-Gebel Shubrawit Struciura’ Ridges and
Depressions

Here four main structural ridges are strik-
ing out. Gebe! E! Hamza ridge and Gebei Umm
Ragm-Gebel Shubrawit ridge constitute the
northern fandmass, whereas Sawznet El Dabba
ridge and Gebel Ilweibid ridge constitute the
southern pos'tive landmass.

As these ridges are built up of Miocene
sandy limestone facies and Cligocene grave's
and basalts, their capability for groundwater
storage is much higher than the southern
Eocene table'and. In pariicular, watershed areas
are renresented where s'opes are sharply re-
versed on both sides of the ridge. However.
in most cases where the clysmic faults cut
across these ridges. deen wadis debouch due
north (the general slope), e.g. Wadi Angabiya
and Wadi El Nasuri.

Alternating with the above ment'oned po-
sitive structura' ridges, two consequent nega-
tive structural deoressions exist. An extensive
depression extends east of Cairo fill Gebel
Umm Raam along a distance of about 50 km
{Helionolis depression), The southern one, E!
Dakruri depression, of about 60 km length ex-
tends in an E-W direction from Gebel Angabiva
in the west to the northern extremity of the
Gulf of Suez in the east. This structural de-
pression is wide in the west (about 20 km),
where it is defined by Sawanet E| Dabba due
north and Gebel Kutamiva due south. It wedges
out east reaching a widih of § km where the
s‘ructural tableland extends northwards. The
main hydrocraphic dra‘nage and basins in this
landscape have three patterns :

Main central drainage patlern

Two drainage systems mainly dendritic
are present. The western one ends ai Wadi E!
Gafra whose tributaries extend due south to
the structural tableland along smaller wadis.
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e.g. Wadi El Gindali, Wadi El Ful, Wadi Shanab -

E! Basha, ... etc., and cut across the struciural
ridges a'ong the clysmic faulting which origin-
ally led to the topographic separation of the
above mentioned ridges (between Gebe! El
Hamza and Gebel Umm Ragm ridges).

The eastern system ends by Wadi El Watan
which mainly drains its resources from the
structural ridges.e.g. Gebel Girba, Gebel Umm
Katib, Gebel Gharra, ... efc.

The above two drainage systems occupy
the cen'ra! portion of El Dakruri depression and
the eastern r'm of Heliopoiis depression, and
debouch due north in Umm Gidam slopes.

Noteworthy, the above mentioned siructural
deoressions ar. mant'ed by the coalescent
debris of the destroyed surrounding ridges and
tab'eland. It is mostly mantled by gravel and
coarse sands which originated from the carbo-
nate Eocene-Miogcene rocks, and the siliceous
and basakic Oligocene rocks. Moreover, the
thickness of this gravel'y mantle is expecied
to attain its maximum denth at the centra! por-
tion of these structura! depressions (about 50
to 60 m thick).

VWestern Drainage Paitern

This pattern mainly occupies Heliopolis de-
pression and is refated to the centripetal trellis
and barbed drainage types. Two main valieys;
Wadi El Hamza and Wadi El Hag, exist in this
depresson. Due to the west, the nature of the
gravelly facies has been affected by the Nile
flood plains and changed to finer texture.
Moreover, an abrupt increase in thickness of
the Quaternary sediments is expected.

Eastern Drainage Patiern

This system has derived iis resources
rom the eastern rims of the structural table-
land and the eastern sides of the siructural
ridges. e.g. Gebel Shubrawit and Gebe! Gineifa,
and debouches the Isthmus stretch. This pattern

is related mainly to the dendritic drainage sys-
tem.

Finer Quaternary deposits have been con-
tributed by this system to the Agrud depression
due to the exposure of {ow strength Cretaceous
sediments on the highland areas.

Umm Gidam Gravelly Slopes

The southern be't of these slopes repre-
sents the typical piedmont s'opes of the struc-
tural ricges, where the altitudes range between

80 to 180 m, e.qg. llwet Abu Ashqgar, Khabret
Umm Gidam ang Ridan Ef Hamal. Due north
the landscape downgrades gently to Wadi E!
Tumilat.

In this streich of land, terraces are found
in the environs of Wadi Tumilat at absolute
levels of 30 to 40 m, the rcle of the late Plio-
cene-early Pleistocene eastern foreset of the
Nile Delta could be remarkable. It is assumed
that the rock debris derived from the east and
south landmasses in the late Pliocene-early
Pleistocene times were debouching in this o'd
downthrown faulted basin.

it has been observed that the gravels and
cands which cover most of this landscape are
coarser in the south than in the north. Nowa-
days, under the prevailing semi-arid conditions
this land stretch has been transformed to a
typical «desert pavement»,

El Tell E! Kabir-El Sathiya Plain

Several agenis have led to the creation
of this piain :

1. The late Pleistocene pluviations.

2. The late Pleistocene-Holocene Nile
floods.

3. The remnant salty lakes resulting under
the influence of the Med'terranean Sea.

4, The old tributaries of the Nile branches
passing through this area.

5. Artificial canals and drains.

According to the previously mentioned
factors, the following morphopedological sec-
ters could be differentiated in this piain :

1. Wadi E! Tumilat represents a conspi-
cuous unit of depressional features (7 io 10 m
in altitude) surrounded by old terraces of early
Pleistocene graveis and filled with younger
sands and clayey sand facies. it extends in an
E-W direction, about 50 km in length and about
5 km wide. |t is presumed that this wadi reflecis
a deep subsurface structural lineament which
has now been much affected by the Ismailiya
canal which has been dug through it.

2. About 10 to 15 km to the north of Wadi
El Tumilat (E! Tell El Kabir sirips), the area
is still affected by the southern gravelly slopes.
The land cover is dominated by coarse sands
and fine gravels, whereas at its western margin
at £l Abbasa, the Nile floods build clayey soils.

3. Due north, i.e. El Salhiya-Bir El Abd strip,
the plain is predominated by the silty and
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clayey flats which resulted from the old Nile
branches at that time including Ferma Nile
branch. Moreover, the retreating of El Manzala
lagoons (late Pleistocene-Holocene) left their
salty mud flats on the surface of this area. A
silty clay coquinal bed of about 1 m thick exists
in different localities of this landstrip, e.g. El
Qantara El Gharbiva. The old beaches of these
lakes are exhibited as irregular lenses (1 to 2
m thick) of shelly sands and faintly cemented
sandsicne bands.

4, Sabkhas are widespread with their
saline soils along the southern peripheries of
the present Lake Manzala.

Isthmus Sandy Stretch

This sandy stretch extends from the Guif
of Suez in the south to near Ef Ballah lagoons
in the north. Such siretich was occupied, be-
fore the construction of the Suez Canai, by a
series of salty lakes re'ated to its negative
altitudes. The relics of these old lakes are well
represented at E! Ballah area.

However, this strip of land has been much
disturbed by the artific’al Suez Canal and its
digging products. Wind-blown sand sheets
have accumulated along both banks of the
Suez Canal.

Subsurface geological
synopsis

The sediments older than the Eocene are
not of interest to the purpose of this study,
therefore a compiled stratigraphic section and
two provisional geological cross sections (Fig.
B6) are briefly presented :

Eocene

Eccene carbonate facies of 400 to 500 m
thick mostly occupied the structura! tableland.
Faulting predominate folding and karst condi-
tions prevailed.

Oligocene

Mainly constituted of sands and gravels
(maximum thickness 80 m) and capped by
Mid-Tertiary were active. Indications of old
«geysers» are common.

it is mostly exposed along the f{oot-hill
slopes of the Cairo-Gebe! Shubrawit structural
depressions.

The Oligocene exposures represent the
iniake areas for the seasona! rains on the
southern beit of the concerned area. In the sub-

surface, the Qligocene sediments extend and
slope generally norihwards.

Miocene

It is represenied mainly by the marine
sandy limestones. Most of the faulted struc-
tural ridges are built up of this facies. Due
north it is found under the post-Miocene sedi-
ments due to the step, mostly, clysmic fault
series.

A remarkable buried normal fault is deduc-
ed under Wadi El Tumilat. Near the south of
this wadi, the subsurface Miocene sedimenis
have been recorded at depth of 140 m, whereas
on its northern side the shallow wells (200 m
depth) did not reach the Miocene.

It may be expected that the groundwater
which percolates through these sediments (if
spudded in the subsurface) is probably saline.
Moreover, the Miocene sediments of the Gulf
of Suez enclose abundant evaporites.

Pliocene

There have been many controversies about
the Pliocene gulis in this area. However, it is
exoected that the early Pliocene sediments par-
ticularty below the isthmus stretch and the
area north of Umm Gidam slopes are of fluvie-
marine clays and sandy clays. They represent
an aquiclude horizon for the uoper layers.
Their thickness varied and was conseqguently
affected by the pre-Pliocene coniigurated sur
face.

Early Pleisiocene

Contemporaneocus with the termination of
the Pliocene and the early Pieistocene times.
pluviations took place. Consequently irregular
thick gravelly sand and sandy grave! beds
were deposited on the late Pliocene negative
ateas, mainly the early Pleistocene basin north
of the structural ridges. The eastern foreset of
the Nile Delta invaded the western side of this
basin and helped the accumulation of these
sediments. Due north of Wadi El Tumilat, clayey
beds intercalate these sediments. The latter
wedge out on the northern rim of the struc-
tural tableland due south, and increase in
thickness due north. At El Qantara area, the
thickness of these sediments reaches 70 to 80
m, however, no detailed studies are available
for them at present.

Lale Pleistocene-Holocene

These sediments cover the area due north
of Khabret Umm Gidam and the Isthmus stretch.
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They are characterized by the alternations of
gravelly sands, sands, slighily calcareous
sandstones and clays. They attain a thickness
ranging from 10 to 70 m, overlying the early
Pleistocene, with thickness increasing due
north. These sediments are mainly replenished
by groundwater from the surface water of the
Nile Delta, Ismailiva Canal, Suez Canal, Lake
Manzala and various drains. Along the limbs
of the old Lake Manzala, coquinal clay beds
are present.

Holocene sediments are represented by
sand sheeis particulariy along the eastern side
of the Isthmus stretch, and sand sheets and
hammocks west of E! Tell El Kabir-El Salhiya
plain. Sabkhas and sa't marshes dominate the
northern strip of El Tell El Kabir-El Salhiya
plain.

So the groundwater in these sediments is
mostly of leaky nature and its salinization re-
flects the nature of the neighbouring sources.

Groundwater potentialities

The area under investigation comprises
the desert area of the region east of the Nile
Delta fringing the cultivated land. The water
potentialities of such desert area are not fully
understood due to the lack of detailed explora-
tory hydrogeological work, especially in its
southern portion which is typ‘cally of arid clima-
tic conditions. In the northern portion where
sub-arid climatic conditions prevail, some ef
forts to reclaim some tracts of this desert area,
e.q. El Salhiva Project and El Shabab Project,
have been made, and consequently some data
about the hvdrogelogical conditions are avail-
ab'e. In connection w'th the geomoroholoaical
and the geological features displaved within
the area in question, the hydrogeological condi-
tions will be discussed.

Tableland

The bulk of the tableland surface is domi-
nated by Eocene limestones which are mostly
jointed and fissured. Within this area, which
constitutes the main watershed, characteristics
of such limestones in the surrounding regions
point to the possibility that these limestones act
as anh aquifer of limited potentialities. Such
characteristics permit whatever ra‘n-water there
is to infilirate through fissures and joints, and
to collect and form very small water bodies.

The suriace of this tableland is conse-
quently dissected bv a number of drainage lines
which act during the rainy seasons as impor-
tant drainage arteries. These drainage lines

{(wadis) are principally directed northward,
i.e. towards the structural depressions, and form
suitable sites for the accumulation of the sur-
face runoff in the wadi fillings dominat‘ng the
channels of such wadis. The water which may
be obtained from the tableland area is expected
to be relatively saline owing to the washing
and leaching processes. On these bases, and on
the basis of thn scarcitv of the oresent rainfall
for the purpose of surface water conservation,
the tableland area is considered io have very
poor potentialities with regard to land reclama-
tion.

Structuarl Depressions

Within the structural ridges area exitending
from the lower slopes of the tableland escarp-
ments in the south to the northern foot-s'opes
of Gebel El Hamza-Gebel Shubrawit ridge in
the norh, over a distance of 50 km, two very
prominent structural deoressions are confined.
These are reoresented by El Dakruri deoression
to the south and Heliopolis depression to the
north, and are considered as tynical water col-
lecting areas. The surface of El Dakruri depres-
sion slobes in the northward direction, and is
dissecied by a braided drainage system. it is
occupied by sands and gravels of fluviatile
origin. Heliopolis depression, on the other hand,
constitules a nortion of the Pliocene gulf near
the eastern edge of the Dslta, in which detrital
materials composed of sands and gravels up
to 100 m thick, were deposited wedging east-
wards (E! Favoumyv, 1968). These materials are
washed into that depression by the River Nile
and the lateral wadis,

The groundwaier conditions within these
depressions can be deduced from the few data
obtained from a deep water well drilled in the
year 1960 in the wes*ern reaches of Ei Dakruri
depression, immediately north of the Cairo-Suez
road at a distance of 45 km from Cairo. The
geological succession encountered in this well
(E7) is as follows :

TABLE 1
Geological Suecession in Well E7
_Depth inm | - i
— S Geological Units
From| To
|
0 21 | Coarse sands and gravels, of Quaternary
uge.
21 270 { Alternotion of sand ond cloy beds with

shaly and sondy limestone horizons, of
Miocene age.

270 503 | Coarse sond with occasional grovels, of
Oligocene age,

g e el
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The recorded water ievel in this well was
at 170 m from the land surface (the water level
exists at about 100 m above sea level). The
salinity of the water in the well has been cal-
culated on the basis of the true resistivity and
self potential method. The measured salinity
was in the order of 5500 ppm at different
depths through the length of the water column
irc both the Miocene and the Oligocene aquifers.

The existence of the groundwater at this
high level in the depressional areas may indi-
cate completely different water conditions from
those in the surrounding areas where ground-
water occurs at about sea level. It may also
indicate the probable recharge of the different
aquifers from the desert wadis draining the de-
pressions or directly from rain water in old
pluvial times when these aquifers were expos-
ed.

Outside the area under investigation due
west, the hydrogeological conditions in Helio-
polis depression differ greatly, where water
depends on lateral seepage from the Nile as
well as from the desert Wadis. Due to the in-
herited depositional characteristics of the sedi-
ments, the groundwater is relatively saline. in
this depression (near Heliopolis) the water is
produced from the Quaternary sands and
gravels, and exists at a level of about 28 m
from the surface near sea level (Well E6). The
calculated salinity by the true resistivity and
self potential methods is 2,000 ppm at a depth
of 50 m, and 4,000 ppm at a depth of 81 m
from the surface.

From the structural configuration and the
geomorphological setting, the depressions to
the north of the tableland area acting as col-
lecting areas where a limited contribution of
the surface runoff from the watershed area
takes place. As the surface of these depres-
sions, especially their central portions is domi-
nated by Quaternary sands and gravels the
vertical movement of the surface runoff water
is possible. These sands and gravels overlie
gther the Pliocene clays (aquiclude) in the
western extremities or the Miocene sands,
clays and sandy limestone. The sandy facies
of the Miocene act as an aquifer and produce
water of saline nature. Below the Miocene the
geological succession passes conformably into
ithe Oligocene sediments which are developed
into sands and garvels with occasional clays.
These proved to be water-bearing, producing
relatively less saling water, The Oligocene
sands and gravels are encountered ai a depth
of about 300 m below surface and in some

cases are separated from the overlying Mio-
cene by a basaltic aquifer. Such condition may
prevent whatever saline water is  existing in
the Miocene aquifer to infiltrate downward into
the Oligocens eaquifer which is probably re-
charged by the upward leakage from the under-
lying Eocene and Cretaceous aquifers or from
the water precipitation from the past succes-
sive wel periods.

The probable dryness of the Quaternary
sand and gravel mantle, and the high salinity
of the water in the Miocene aquifer may not
eliminate the importance of such structural de-
pressions, especially in their central portions.
for fresh water findings as deeper drilling is
suspected to pass through the sands and
gravels of the Oligocene which may represent an
important aquifer.

Umm Gidam Slopes

The structural ridges area is followed in
the northward direction by sandy gravelly
slopes which are occupied by Umm Gidam
slopes to the south and El Teli El Kabir siopes
to the north. The southern slopes are separai-
ed from the northern ones by a low lying de-
pression occupied by Wadi ElI Tumilat across
which lsmailiya Sweet Water Canal runs to El
Ismailiya.

Umm Gidam slopes are occupied by sands
and gravels beionging to the early Pleistocene,
and overlying unconformably the Mioccene se-
dimenis. These deposits atiain a thickness of
about 200 m reported in well E5. The surface
of Umm Gidam slopes regionally in a north-
ward direction towards Wadi El Tumilat and
in the eastward direction towards the Isthmus
stretch, both of which act as natural drainage
areas. The sand and gravel succession with
intercalated clays encountered in a few wells
put down in the slope area, can be explained
as a mass of fluviatile or deltiac deposits ex-
tending northward from a shoreline which is
marked by the edge ot the outcrop of Miocene
or older rocks existing to the south (Shotton,
1948).

The groundwater conditions in Umm Gi-
dam slopes can be deduced mainly from {wo
deep wells (E2 and E5) drilled on these slopes
in 1961. The analysis of the data obtained
from these two wells revealed that the geologi-
cal succession encountered is composed of:

1. An upper unit composed of loose quartz
sand with pebbles and granules with intercalat-
ed thin clayey beds, having a thickness varying
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between 200 and 250 m, and is assigned to the
early Pleistocene.

2. A lower unit constituted of alternating
dark grey sandy limestone and clay with lenses
of loose quartz sand and marl (these sedi-
ments show wide lateral change of facles) and
belong to the Miocene.

The water confined in the upper sandy
geological units (early Pleistocene aquifer)
shows markedly lower salinity (less than 1,000
ppm) but this salinity shows gradual increase
with depth reaching its maximum caicu'ated
valug (5,000 ppm) in the Miocene aquifer as
shown from the figures in Table 2.

TABLE 2
Salinity in aquifers encountered in wells E2 and ES
) well E2 Well E5
Aquifer \Tp Cth | Safinity | Depth | Salinity
m ppm m ppm
@ 104 | 980 95 26
28 114 i 1,100 11S | 1,000
R 122, 1.700 135 . 2200
5 144 ¢ 2500 220 ., 4,500
A 157 3,800 — -
7] 225 7 so000 | 255 | 6,000
Miocene 250 5,000 252 9,000

The water exists at a level varying between
103 m (E2) and 78.5 m {E5) from the ground
surface, a few meters above sea level. The
depth to water in Umm Gidam slopes from the
ground surface is controlied by the ground
elevation.

Outside these slopes in the area under in-
vestigation, and due west where there is a
direct connection with sub-Nile Delia, the fresh
groundwater column is considerable and the
salinity of waler (as calculated in well E3 to
the south of Abu Hammad) is in the average
of 300 ppm along the water column 175 m
from the surface. Below this depth, the salinity
shows gradual increase till it reaches 10,500
ppm at the depth of 315 m.

From the above mentioned availab'e limit-
ed data, the following points concerning the
hydrogeological situation in Umm Gidam
slopes, are considered :

1. Deep drilling indicated that the main
aquifer exists in the Pliocene-garly Pleistocene
sands and gravels. The top portion of the
water column is characterized by a relatively

less saline nature (salinity less than 1,000 ppm),
which increases with depih.

2. The early Pleistocene aquifer is under-
lain by another aquifer restricted to the Mio-
cene. The salinity of water in the latter aquifer
is high varying between 500 and 10,000 ppm.

3. The fresh nature of water in the early
Pleistocene sands and gravels is in the first
ptace due to the replenishment from desert
wadis and from the surface runoff falling on the
shed area io the south.

4. The increase of salinity with depth may
be due io the upward leakage of the saline
water confined in the underlying Mioccene
aquifer. There i$ a possibility of the lateral see-
page of saline water exisiing in the Miocene
aquifer which is near the surface further to
the south where the early Pleistocene aquifer
comes opposite to that of the Miocene as a
result of faulting.

5. The water table in the southein poirtion
of Umm Gidam clopes occurs at a deep level
relative to the ground elevation. This water
table becomes shallewer in the northward direc-
tion towards Wadi El Tumilat as well as in the
westward direction towards the Nile Delia
Basin.

6. The fiow of groundwater is essentially
from south to north, i.e. towards Wadi El Tumi-
lat, and partly in a northeastern direction to-
wards El Manayif Oasis (o the south west of
El fsmailiva), both of which act as natural
drainage areas.

7. The salinity of water decreases north-
ward and westward where the effect of Ismai-
liya Sweet Water Canal and sub-Delta reservoir
have their effect respectively.

The groundwater obtained from the welis
drilled in Wadi El Tumilat depression is obvious-
ly «not due to the negligible rain fail which
occurs in the area, but can be ascribed to any
alleged leakage from the Sweet Water Canal,
not too much of its water is used locally for
irrigation», The main source of this ground-
water is the water in the sub-Delia gravels and
this must seep laterally, either from the west or
the northwest, i.e. the water originates essential-
ly by latera! impregation from the gravels under
the Nile Delta. The salinity of the water in this
depression is rather low, especially in the areas
surrounding ismailiya Canal (although in the
low lying areas which are affected by the arti-
ficial irrigation and drainage system, the water
is subjected to evaporation and the ground has
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been encrusted with salts). In the reaches of
the Suez Canal to the east, the salinity of
water becomes higher. Concerning the low
salinity of the water in Wadi El Tumilat and its
more or less consistent value with depth ir as
a result of water discharge, the constant re-
charge from Ismailiva Canal as well as the pos-
sibility of the direct connection with the Nile
aquifer under-neath the Delta, must not be over-
looked.

The effect of these two factors is reflected
northward in the southern portion of E! Tell El
Kabir-El Saihyia plain. In this area, the early
Pleistocene sands and gravels consiituie the
main aquifer. The water table exists at a depth
varying between 10 and 5 m from the surface.
The salinity of groundwater rarely exceeds 1000

ppm.

Towards the northern portion, the area
under investigation passes into different plains
existing on the edge of the Mediterranecan geo-
svyncline, and constitutes E! Manzala-E! Bardawil
coastal plain. The water becomes highly saline
and shows ionic ratios and coefficients typical
of sea water. This drastic change in the quality
of water from south to north is due both to the
continuous leaching of the water bearing sirata
which has inherited high salinity due to the de-
positional environment under fluviomarine con-
ditions, and to the direct sali water intrusion.
The salinity increases near the reaches of Lake
Manzala, Le. in the northward direction. The
groundwater is normally obtained from the late
Pleistocene sands (upper aquifer) and from
the early Pleistoncene sands and gravels
(lower aquifer). The recent drilling in El Qan-
tara area conductied as a part of the overall
effort by the Remote Sensing Project to investi-
gate the geology and hydrogeology of the
Suez Canal zone, revealed the existence of at
least three aquifers, all of them producing saline
water, as follows :

1 An uoper leaky aquifer under free water
conditions either in the Holocene fluviomarine
sands dominating o the west of Suez Canal
or in the Holocene sand dune belt dominating
to the east. The water existing in this aquifer
is of low salinity (in the order of 4,000 to 7,000
ppm) where a permanent recharge of less
saline water from the irrigation and drainage
system in the west, or from local precipitation
in the east takes place. At the abproach to the
Suez Canal, the salinity Increases rapidly
(reaching over 40,000 ppm) due to the salt
water intrusion from the canal. This aquifer is
not in direct connection with the lower aquifers

as it is separated from the underlying aquifers
by thick clay beds.

2. A middle aquifer existing under sub-
confined conditions in the old fluviomarine
sands (late Pleistocene). The water in this
aquifer is highly saline (reaching 82,000 ppm).

3. A lower main aquifer existing under
semi-artesian conditions in early Pleistocene
sands and gravels. In this area, such aquifer
exists at 70 m from the surface and aitains a
thickness of about 70 m. The water attains also
high salinity in the average of 80,000 ppm.

The hydraulic parameters of the early
Pleistocene aquifer have been determined in
some localities near the western boundary of
the area under investigation (near Abu Ham-
mad and at El Mullak area to the south of El
Ismaillya Canal), The results obtained show
marked variations even in the same area. This
can be shown from the following figures in El
Mul'ak area obtained from three pumping tests
conducted in three localities, Table 3.

TABLE 3
Hydraulic porameters of early Pleistacene aquifer
(Staff of Energoprojekt, 1966)

Lecation K s T
a 75 X 10 em} 00145 3,450m/day
b 9.1 x 10 em 0.0208 4,850m/day
< 57 x 10 em] 0.00%7 2,160m/day

Such variations are expected all over the
area where different boundary conditions of the
aquifer exist.

Isthmus Stretch

In the Isthmus stretch, the geological con-
ditions are not favourable for expioiting the
obtainable groundwater. The geological succes-
sion is composed of alternating sandstone and
clay beds with occasional sandy limestone,
congiomerate and marly layers belonging to the
Miocene. The sandsione and the conglomerate
constitute the main water bearing geological
units within this Miocene section in which water
exists under almost partially confined condi-
tions. This aquifer looses some of its hydrolo-
gical characteristics due to the conspicuous
change of the rock facies both laterally and
vertically, with regard to the free nature of the
groundwater occurrences and the salt water
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imrusion from the Suez Canal. Due to this, the
aguifers are hydrologically cennecied and dif-
ferent values of hydrological parameters are ex-
pected due to the lateral change in facies and
to the non-continuity of the layers acting as
aquicludes. The water in the Miocene aquifer
is likely to be of connate typa with some con-
tributions from the annual precipitation falling
on the upland shed areas existing to the west
and the south. In addition to this, the nature of
the Miocene succession and the abundance of
anhvdrite-gypsum within this succession and the
continuous leaching processes, minimize the
potentialities of this aquifer.

The main Miocene aquifer is overlain by
a subsidiary leaky ~quifer in the top soil layer
{3 m thick) which is composed of clayey sand.
The water in this layer is contributed by leakage
from the irrigation and drainage system (on the
western side of the Suez Canal) and from local
precipitation (on the eastern side). within this
Isthmus stretch, the Suez Canal acts as a
natural drain for this water,

Underlying this Miocene aquifer, relatively
less saline water horizons were recorded in the
Oligoc=ne sandy geological units at depths
from 583 m to 600 m in Habashi well on the
eastern side of the Great Bitter Lake. The
groundwater in these Oligocene horizons has
a hydraulic pressure lifting it fo nearly 16 m
above the present sea level. The water in this
aquifer has lower salinity (less than 3,000
pom) than that existing in the overlying Mio-
cene aquifer. This Oligocene aquifer seems o
be reacharged from the heavy precipitation
durng the past wet periods on the intake areas
of such rocks as well as from the uoward
leakage from the underlying Eocene and Creta-
ceous aquifers (possibly through fau't lines).

Conditions of the Adquifers

Based upon the afore ment'oned hydro-
geological investigations, the following deduc-
tions of the conditions of the water bearing
formations are concluded :

1. Unconfined early Pleistocene aquifer do-
minating Umm Gidam siopes.

2. Free water Holocene aquifer dominat-
ing the coastal Mediterranean belt.

3. Leaky late Pleistocene aquifer dominat-
ing the southern portion of El Teil EI Kabir-El
Salhiya piain and the top soil in the Isthmus
stretch.

4. Sub-artesian early Pleistocene aquifer
dcminating the northern portior of El Salhiya
Plain. This condition characterizes also the
Oligocene aquifer in the eastern side of the
Isthmus stretch.

5. Semi-confined Miocene aquifer dominat-
ing in the Isthmus stretch.

Groundwater Use with Regard to Salinity

1. Unsuitabfe water, salinity more than
3.060 ppm (Fig. 7) -

a) The Miocene and Oligocene aquifers
(to the depth of 500 m from the sur-
face) in the structural depressions.

b) The Miocene aquifer in Umm Gidam
slopes.

c) The early Pleistocene aquifer in north
El Tell El Kabir-E! Sathiya plain.

d) The late Pleistocene fluviomarine
aquifer in El Salhiya-Bir El Abd strip.

e) The Miocene aquifer in the Isthmus
stretch.

2. Permissible water, salinity from 1,000
to 3,000 ppm

a) Quaternary gravel mantle in the cen-
tral parts of the structural depressions
{expected).

b) Early Pleistocene aquifer in Umm Gi-
dam slopes.

c) Early Pleistocene-late Pleistocene aqui-
fers in the southern portion of El Tell
El Kabir-El Saihiya plain.

d) Holocene sand aquifer existing as a

fresh water layer (1 to 5 m thick) in
the environs east of the Suez Canal.

3. Suitable water, salinity less than 1,000
ppm

Pliocene-early Pleistocene aquifer in Wadi
£l Tumilat and its peripheries to the north and
the estern frontier of El Tell El Kabir-E! Salhiya
plain.
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Geological and Groundwater Potential studies of El lsmailiya

Glifford Culpin and Pariners

Cairo office:
Chartsred Town Planners 3L Talamt Harb Street

Telephone: 48213/810348

Dr Mohamed Abdel-Hady 727-DBA, jm.1.2.M(11)
Director
Remote Sensing Project 10.3.1975

Academy of Scientific Research
and Technology

101 Kasr El Aini Street

Cairo

Ismailia Master Plan Study

Geological and Groundwater Potential Studies of
EL ismailiya Master Plan Study Area

Dear Dr Abdel-Hady,

I wish to thank you for completing our recently commissioned
study on the geology, structure and suriace drainage of our
Master Plan Study area as interpreted from ERTS.' Images,
including also groundwater potentialities in the area.

As you are aware the Master Plan Study we are carrying out
for the Ministry of Housirg and Reconstruction is a com-
prehensive planning study covering a range of physical,
social and econowmic considerations and factors.

The Study Area offers considerable potential for soil
reclamation and increased economic activity arising from

an increase in population. In formulating our recommendationg
an the capacity of the Study Area, we must examine, in some
detail, natural and physical constraints to alternative
development options. These constraints could ultimately
determine the optimum holding capacity of the Study Area.

Set in this context the study you have carried out for us
is particularly significant as it adds to our knowledge

and understanding of geology and groundwater potential,
Information gained from your study will enable us to better
evaluate the resource potential of the area and to identify
areas and/or characteristics reguiring further detailed
study. We will also be able tc establish priorities, study

parameters and specify realistic work programmes for these
future studies.

From the outset of our association we have been extremely
impressed by the expertise and capaivility of your project
team, the sophisticated level of technology and resources

contd/...

Pariners

Roland Roberlaon FRIBA  Leonard Hobart DipArch FRIBA  Anthony Sargeant Dipl Arch FRIBA  Phili is Di
i ip. v p Vallis Dipl Arch FRIBA
Anthony Oshorne Dipl Arch (UCL) FRIBA  Whillield Lewis CB Dip Arch FRIBA Dist TP FRTPI  David Allen B Arch (IESW) ARAIA
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2- 10.3.1975

at your disposal and finally in the high standard and technlcal
quality of the work produced for us.

Once again I wish to thank you and your colleagues on an
excellent study, for the time and cooperation you have
extended to our team members, in particular Mr M Varela,
and for your willingness to undertake the study at such
short notice,

It has been a great pleasure working with you and your
colleagues and I sincerely hope that we can continue our
relationship on latter stages of our project or in future
work,

Yours sincerely,

David B Allen Manuel Varela
Project Manager Hydrogeologist
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SHOWING THE LOCATION OF EL ISMAILIYA MASTER PLAN
.STUDY AREA, EGYPT.,
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LEGEND TO THE GEOLOGICAL MAP
OF EL ISMAILIYA MASTER PLAN STUDY AREA
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