Contents

ACKNOWLEDGEMENT

ABSTRACT

INTRODUCTION

1 « General QUELNE. ... ivviirirreriiie e

2 - Location of the study area..........covivivremiiniiiiinnn

3 * CLIMatic CONAItIONS. vuveererirerrrrrneiirreisaerrrraennssesnea
4 * PreVIiOUS WOILKS. ... vervrarrrreniieriiiiienerneaeassaiatianraes

5 : Scope to the present Study.........ooiiiiimi

6 : Technique and methods of study...........oociivvnienenen
6.1 : Hydrogeological studies include.........c..coooveenininnn
6.2 : Hydrochemical studies include.........coooviiiiiieninnii
6.3 . Water pollution studies include.........oovviiiinininnn
7 AN USE. e ettietiriirtireanrerrirerareaie et e
CHAPTER (I)

GEOLOGY OF THE STUDY AREA

1.1 cGeneral QULINE. . ..vvi v

1.2 : Topography and Geomorphology.......coooviineienniniannen

1.2.1 - Alluvial Plains............. et r e

1.2.1.1 : Young Alluvial Plains.........ccocoeviiiniiniiinns
1.2.1.2 + Old Alluvial Plains.....ooveveiinireiieiiiinie i

1.2.2 s Structural Plaln. . ..oveieeverereinriniieirenn e e
1.2.2.1 :Folded ridges....covvivivininininiiininiinns TP

1.2.2.2 : The Ersional Valleys........coiviviiviiiiiiiiininnn
1.2.3 : The Southern Tableland...........ovriiiiiniiiiiiinn
1.2.4 : The Shifting Sand........cocvvivvivinininn
1.3 : Stratigraphy.............. Ceerrenessreanvecannriiatearerrerarsaes
1.3.1 . Upper Cretaceous (Cenomanian to Senonian)................
1.3.2 s Tertiary deposits. ......ovuvvvrnvreniriirineriee
1.3.3 - Quaternary deposits........oovvivererrrinrinieiiia s
1.4 ¢ G TUCEUTES. + e vvsrenssereranrenesonasrnerrasresasssinssieraanssnas
1.5 - Geologic HIStory.....ovvvvriiiioc e
CHAPTER (1)

HYDROGEOLOGY OF THE STUDY AREA

2.1 s General QUELINES. ...vveeveererrineeiranarreasranraiareiaenn
2.2 - Surface Water SYSIEIM. .. virerirerianeaerieviiiraienanereen
2.2.1 - The Nile River and Rosetta Branch......cc..ooeivivnnnnnnne.
2.2.2 : The irrigation system (canals and drains)..............cc.....

o

)
oS

)

— p—
oo\OOOOOOO-JUJUJO-—'o—-

13
13
16
16
16
17
17
18
18
20
20
20
25
30
32
37

39
39
40
40
44



2.3 s Groundwaler SYSICIM. ..t iii i e
2.3.1 : The Quaternary (Pleistocene) aquifer (Nile Delta aquifer)..
3101 : Hydraulic parameters of the Quaternary (Pleistocene)
AQUITEL. ot
23.2 : Lower Miocene aquifer (Moghra aquifer).....................
2.3.2.1 : Hydrogeological problems at Tabark area.....................
(a) : Problems of supply wells at Tabark area......................
(b) : Hydraulic parameters of the Lower Miocene aquifer at
Tabark area......coooviviiii e
(i) : TransmissivIty (T).vvovvieeivreiiiiiiiiiiiiieicecr e
(1) : Hydraulic Conductivity (K).....ccooveiiiiviiiiiiiiiiriinnenen
233 : The Oligo-Miocene aquifer....................... v
233.1 : Hydrogeological problems at Green Belt around Six of
October CitY vuvvvviiiiiiiiiiieneineiineeierneienrrnreneiasnarnons
(a) : Problems of supply wells at Green Belt around Six of
(@763 0 o1 O3 1 S
(b) : Hydraulic parameters of the Oligo-Miocene aquifer at
Green Belt around Six of October City............cevvvvinne
(i) : Transmissivity (T)....coovviviiiiiiiiiii s
(i) : Hydraulic Conductivity (K)..........ccooieiiiiiiiiiivaannn,
CHAPTER (I1I)

HYDROCHEMICAL ASPECTS OF SURFACE WATER AND
GROUNDWATER IN THE STUDY AREA

3.1
3.2
3.2.1
3.22
3.2.3
3.3
3.3.1
3.3.1.1
3.3.1.2
3.3.1.3

3.3.1.4

s General Qutlines.......cvviiiiveiiiiiiece i e
: Hydrogeochemistry of surface water in the study area.......
: Hydrochemical composition of surface water of the main

: Hydrochemical composition of surface water of the main
4L U1 11O
: Hydrochemical composition of surface water of the
sewage station...........oovviiiiiiiiii
: Hydrogeochemistry of groundwater in the study area.......
: Hydrogeochemistry of Quaternary (Pleistocene) aquifer...
: Total salinity distribution in the groundwater of the

Quaternary (Pleistocene) aquifer.........c..ooevvviiineinnnnn.
. Distribution of potassium in the groundwater of the
Quaternary (Pleistocene) aquifer...........cocvvvvivivnivennnns
: Distribution of sodium in the groundwater of the
Quaternary (Pleistocene) aquifer..............ccoveievininnens

: Distribution of magnesium in the groundwater of the
Quaternary (Pleistocene) aquifer.........cocooevvvinienennnnnns

ii

Page
46
46

55
37
59
63
66
66
67
67
69
72

74
74
74

76
76
77
77
78
80
80
81
g1
85

88



3.3.1.5

3.3.1.6

3.3.1.7

3.3.1.8

3.3.1.9

3.3.1.10

LI
(U]
=

33.2.1

3322

3.3.23

3324

3.3.2.5

3.3.2.6

3.3.2.7

3.3.2.8

3329

3.3.2.10

3.3.2.11

3.3.3

3.3.3.1

. Distribution of calcium in the groundwater of the

Quaternary (Pleistocene) aquifer............ccoeiiiiniiianen,
Distribution of chloride in the groundwater of the
Quaternary (Pleistocene) aquifer.............ooeovviininnen.

. Distribution of sulphate in the groundwater of the

Quaternary (Pleistocene) aquifer ...............................
Distribution of bicarbonate in the groundwater of the
Quaternary (Pleistocene) aquifer...............ioeevvvieeniens
Hydrochemical Coefficients of the Quaternary
(Pleistocene) aquifer..........ooeiviiiiiiiiiiiciii
Hypothetical salt assemblages of the Quaternary
(Pleistocene) aquifer......coovvvveiieeiiiiiviiiiiie e

: Hydrogeochemistry of the Lower Miocene aquifer at

Tabark area

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

. Total salinity distribution in the groundwater of the Lower

Miocene aquifer at Tabark area

--------------------------------

: Distribution of potassium in the groundwater of the Lower

Miocene aquifer at Tabark area..............coooovviiiiiin,

: Distribution of sodium in the groundwater of the Lower

Miocene aquifer at Tabark area............cccvevveivvnivrnnne

Distribution of magnesium in the groundwater of the
Lower Miocene aquifer at Tabark area

------------------------

. Distribution of calcium in the groundwater of the Lower

Miocene aquifer at Tabark area

--------------------------------

: Distribution of chloride in the groundwater of the Lower

Miocene aquifer at Tabark area..........c.ocevvvrivenninnennn

. Distribution of sulphate in the groundwater of the Lower

Miocene aquifer at Tabark area..............cvvvveienenennn

: Distribution of bicarbonate in the groundwater of the

Lower Miocene aquifer at Tabark area

------------------------

: Hydrochemical Coefficients of the Lower Miocene

aquifer at Tabark area............coociiiiiiii i,

Hypothetical salt assemblages of the Lower Miocene
aquifer at Tabark area........ocoocvviiviniiiniicinnnieiann,

. Semi-logarithmic representation of groundwater samples

of the Lower Miocene aquifer at Tabark area..

: Hydrogeochemistry of the Oligo- Mlocene aqulfer at

Green Belt around Six of October City

------------------------

: Total salinity distribution in the groundwater of the

Oligo-Miocene aquifer at Green Belt around Six of
October City

oooooooooooooooooooooooooooooooooooooooooooooooooooooo

iii

Page
93
97
102
102
105
111
112
112
115
115
117
120
122
122
124
127
130
131

131

131



