PART 1
CHAPTER 1
INTRODUCTION

1.1 Environmental radioactivity
1.2 Literature review
1.3 Potential pathways to the man
1.3.1 atmospheric dispersion
1.3.2 liquid dispersion
1.4 Site selection for nuclear facilities
1.4.1 El Dabaa site
1.4.2 site characteristics
1.5 Aim of work

CHAPTER II
EXPERIMENTAL

2.1 Sampling area
2.2 Samples collection
1501l and sediments
11 water samples
iii vegetation, seaweed and fruits
1v milk
V meat and fish samples
2.3 Nuclear instrumentation
2.3.1 gamma ray measurements and spectroscopy
2.3.1.1 hyperpure germanium detector
2.4 System calibration
2.4.1 energy calibration
2.4.2 efficiency calibration
2.4.2.1 relative efficiency
I normalization of relative efficiency
II certified standard materials
2.5 Counting procedures
2.6 Background correction
2.7 Counting time effect

12
12
16
18
22
22
23

25
25
25
27
27
27
27
27
28
28
28
31
32
32
35
40
40
42
42



CHAPTER 111
RESULTS AND DISCUSSION

3.1 Environmental surveillance programme
3.2 Radioactivity measurements
3.2.1 radioactivity measurements in soil and sediments
3.2.2 water in El Dabaa
3.2.3 biological samples
1 Fig and Olive
ii Flora, Fish and Milk
3.3 Dose assessment
3.3.1 absorbed dose rate in air
3.3.2 radium equivalent radioactivity
3.3.3 effective dose
3.4 Ambient gamma exposure rates monitoring

ii

49
52
54
62
69
69
75
75
83
84
84
86



Part 11
CHAPTER-I

INTRIDUCTION
1.1 Introduction

1.1.1 previous studies
1.2 Geomorphology

1.2.1 general
1.3- Geological setting
1.3.1- Tertiary
1.3.1.1- Paleogene
1.3.1.1.1- Paleocene
1.3.1.1.2- Eocene
1.3.1.1.3- Oligocene
1.3.1.2- Neogene
1.3.1.2.1- Miocene
1.3.1.2..2- The Pliocene
1.3.2- Quaternary
1.3.2.1 ~ Pliestocene
1.3.2.2 - Holocene (Recent)
1.4 Geophysical well logging
1.4.1 introduction
1.5 Hydrogeology (hydrostratigraphy )
I The pre cenomanian clastic (Nubian ) aquifer
II The cretaceous-Eocene carbonate aquifer
IIT Lower Miocene aquifer (Mamura-Moghra formation)
IV The middle Miocene Aquifers (Marmarica formation)
V The quaternary aquifer (Pleistocene oolitic limestone)
1.6 Water supply of the aquifer
1.6.1 ground water flow

111

&8

88
90

90
01
91
91
93
93
94
94
94
95
96
96
96
96
96
97
97
97
102
102
102
102
103



CHAPTER I
EXPERIMENTAL

2.1 Liquid scintillation spectrometer
2.1.1 tritium measurements
2.1.1.1 enrichment of tritium
A- primary distillation
B- enrichment by electrolysis
C- secondary distillation
2.2 Ton chromatograph
2.2.1 major elements
A-anions
B- cations
2.2.2 trace elements
2.3 Isotope ratio mass spectrometry
2.3.1 sample preparation for hydrogen and oxygen
isotope analysis

CHAPTER III
RESULTS AND DISCUSSION
3.1 Introduction
3.2 Chemical properties and inorganic water constituents
3.2.1 electrical conductivity and total dissolved solids
3.2.2 hydrogen ion concentration
3.2.3 inorganic major constitutes of water
3.2.3.1 cations
a- sodium
B-potassium
C-calcium
D-magnesium
3.2.3.2 anions
A-chloride
B-sulphate
C-carbonate and bicarbonate
3.3 Geochemical characterization
3.3.1 general
3.3.2 hydrochemistry of ground water
3.3.3 cations and their variability
3.3.4 anions and their variability
3.3.5 trace element constitutes in water samples

v

106
106
108
108
108
109
109
113
113
113
114
114

115

117
117
117
118
118
119
119
120
120
121
121
121
122
122
122
122
123
127
128
130



3.3.6 hydrochemical classification and hydrochemical

diagram 134
3.3.6.1 representation of chemical analysis data 134
A-Piper diagram 134
B-Suline diagram 135
C-Bar graph 138
3.3.6.2 hydrochemical feature of the water samples
141
3.4 Water quality 148
3.4.1 contamination of ground water 154
3.4.2 evaluation of ground water for uses 154
a- irrigation water 154
b- drinking water 155
3.5 Environmental isotopes in water 156
3.5.1 introduction 156
3.5.2 environmental isotopes 156
3.5.2.1 isotope fractionation 159
3.5.2.2 relation between '*0 & ?H and
temperature effects 159
3.5.2.3 isotope fractionation in hydrological
cycle 160
3.5.3 tritium in environment 161
3.5.3.1 production of tritium 162
3.5.3.2 dating ground water with tritium 163
3.5.3.3 tritium in hydrological cycle 166
3.5.3.4 tritium pathways 167
3.5.3.5 results and discussion 167
3.5.3.6 tritium concentration determination
in water samples 173
3.6 Summary and conclusion 179



