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ABSTRACT

The study was carried out in the three Governorates of Gaza Strip coastal aquifer which are
represented by North Gaza, Gaza, and Middle Area in order to look into the geological
properties of this area. The study aimed at updating geologica cross sections in the study
areato identify the subsurface lithological structure.

This study was conducted of Gaza Strip because there is alack of geological information of
Gaza Strip. There are no complete geological reports for Gaza Strip but some studies
carried out for specific purposes by some researchers, engineering consulting offices,
ministries or government authorities such as the Palestinian Water Authority (PWA). Most
of these researches are special reports and not published.

This study was conducted using soil descriptions of the surface and subsurface layers, 300
boreholes or wells that have been collected from PWA.

Thirteen geological cross sections has been drawn in different locations. The sections
presents soil, and rock types along these locations. Some of these proposed sections

correlated wells with previous sections.

The study gives recommendation for creating internet data bank that contains geological
and geotechnical characteristics to get them on demand and collect more data to be as for
building 3D model and adding new data to get more accuracy in description, Selecting new
geotechnical characteristics to conduct similar studies and standardize the geological

terminology during drilling wells and description.

The results show that the small change between old and new sections in the study area at
top soil texture, the soil type on the sea side beach areas is sandy pure soil and on the
northern to middle areas, begin to change gradually as we head east to turn into a silt and

clay.

In additions geological characteristics of the soil, water levels can be integrated to gain

more information about water resources with more areas.

www.manaraa.com



d Al adla

oaliadll i il el 556 5 Jedll Jadi il 36 gl b cillailan ¢S b Al oda <y sal
o gl dabiall 5 536 5 Jladdl) dilaia 8 dun ) guad) alaliall Cynaty ay ) Gyl ciba Ashiall da ) gual
saall Adalu (520 5 h siall Al aaliall 8 L e ) ALl dihill 5 aall JSell yaadl e il

o

o e

Lasln ol aa 8 Y Cum Ln ol gl Cla glaall i (e e Adaiall (3 @l Aadaiall 4l jll o3 Cy yal
il s cpfialil) ey J8 (e 3238 Gl 2 gl Sl Clul pall ey dllie (€1 Al dakid ALIS
Aldala o lE et ClaY) ol aliea o)) VI Aiadandil) olaal) Aol (Jie dpe sSal) cilgall o) il )55l 5 Faigl)
Lo oy

oalal) dgidandal) slaall Adals s Ay ill Galad) Caagll e e chadie) 356 gl jall o3 <y jal
Lidandall olaad) Al (e Lgman &3 L ) Buin 300 aladied 2 Aslaudl cadll Glihlly Latandl daal
Al 528 ALY (PWA)

Gl g8 saaall Gleladl) & jedal g HLYI g lladl 8 6 cova Al Hall Adhaia B (5 dua (oiaje glhad 13 au ) o
Ml Caans )y e Ual (g i

Ghlie Lo 3l g g (he Ruontandl Ailaiall Rpaall 5 Aapail) e Uil (o Gddla SRl dllia o bl el

Ll e il mny ) Adlal g Ul dLal) dalaial)

3054 a5 2 guall g ] gl (il e (5 sy Y1 4SS e e sleall ey el Ayl Caa |
J praall st iy Laly ol 5 5 sl el pll a8 36 o Uail slas¥) 305 3 pad (588 il (e
Cilallaaall AYEgY] ’l.@_}h: QL.»\JA}\ ¢\)A\J PAYEEN :‘\.:\.\S’:\)...\A ua:\L.aA JL;\BA‘} wa)l\ uﬁ 43al| 2B Gl!:

aasll s JLY) i JOA s ol gaall

e 23m le Jpeanll (A gami (058 o e slaall il ginany | ol Al ) (it ) ALY
alisall e 33 3al e Al ) sall Jga il slaal

www.manaraa.com



LIST OF CONTENTS

DEDICATION L.t ne e e neenmne e [
ACKNOWLEDGEMENT ..o I
ABST RACT ..o i
Al Al GaRLa LRt iv
LIST OF CONTENTS. .. oot nne e nnne e %
LIST OF ABBREVIATIONS ... .o viii
LIST OF TABLES. ...ttt s n e e sae e e nne e IX
LIST OF FIGURES...... ettt st X
1 CHAPTER ONE: INTRODUCTION.....cooiiiiiieesee et 1
1.1 Problem SEBEEMENT ........oceiieeeeeeeere e 2
1.2 Objective Of the SIUAY........coooieriieeee e 2
SRS T V/ 1= 1. o (o] oo Y2 USRS 2
14 TRESISOULIINE ...ttt e 3

2 CHAPTER TWO: LITERATURE REVIEW........ooiiieeeeeee e 5
P20 A 1 (0o 07 1o o BTSSP PSSP PSSP 5
2.2 GazaCoastal AQUITEN ......ccceeeeceee et 5
2.3 SO0 et e e e renae s 6
231 SOIl ClasSifiCalION.......ccuiieieiierteriese s 7

24  Geology, Lithology and Stratigraphy........cccccceereeieneenenin e 8

Vv

www.manaraa.com



25  Previousresearch and SEUAIES.........cooeeeeeeeeeeeeee e e e e e e e e e e eeeeeeaeeens 8

2.6 TOOISANA SOFtWAIES.......cceeeeeireeeieiereee e s 12
220 3 R VL T o o o USSR 12
2.6.2  WINFENCE.....oiiieiitieieeeeee ettt nne s 13

3 CHAPTER THREE: DESCRIPTION OF THE STUDY AREA.......cccooeee. 14

3L INEOOUCTION ...ttt 14

G o) 0 a0 =0 YNSRI 15

3.3 LANU USE ... e 17

B SOl e 19

G T €= o | OSSR 20

G ST Yo 100 o 1Y OSSR 21
3.6. 1 SUITACEWAELEY ...ttt 21
3.6.2  AQUITEN o ne s 22

AN o V{0 (1015 1= (0] =" ] VUSSR 23
G % R (U1 = g€ (o0 o TSR 24

3.8  Groundwater Monitoring SYSIEM........cccuviiririeniere e 25
3.8.1  Groundwater Level MONITOrNG ......ccccoreerierirreesie e sieeie e 26

3.9 Groundwater QUAITTY ......c.ceeerieriisieriee e e 28

4 CHAPTER FOUR: APPROACH, METHODOLOGY AND TOOLS............ 32
g R \V = 7o (o oo |V 33
4.2 Dat@a COlECON. ..o 33

Vi

www.manaraa.com



4.2.1 DataStorage and ProCESSING.......cccueevrreerierreereessesseeseessessessseessesesssessees 33

4.3  ToOISTOr Data ANalYSIS .....ccceiueeiereesieeie et se et sae et re e e nneeneas 34
G T R AV T o o o R S 34
.32  WINFENCE...cuiiieeit ettt et s be e 35

5 CHAPTER FIVE: RESULTSAND DISCUSSION........coiiiiiiiiieneeeeeiee e 36

5.1 LithologiCal CroSS SECLIONS......cccciiuiriiirieriereeesie et 36

6 CHAPTER SIX: CONCLUSIONS AND RECOMMENDATIONS................ 65
REFERENQCES ... .ottt e n e 67
ANNEX I: LITHOLOGICAL AND WELLSLOG DATA ...t 72

Vi

www.manharaa.com




LIST OF ABBREVIATIONS

CAMP Coastal Aquifer Management Program
CMWU Coastal Municipalities Water Utility
WHO World Health Organization

MOA Ministry of Agriculture

MOH Minisiry of Health

M OPIC gMinistry of Planning and International Cooperation
PWA Palestinian Water Authority

MSL Mean Sea Level

NNE North North East

SSW South South West

GCA Gaza Coastal Aquifer

viii

www.manharaa.com




LIST OF TABLES

Table.3.1: Land use Classes Of GaZa SIIP......ccvererreerieseereeieseeseeee e seeseessee e e 17

www.manharaa.com

o AJLb



LIST OF FIGURES

Figure 2.1: Coastal AQUITEN. .....ecceeee et sreenre e 6
Figure 2.2: Cross sections path line in the study area...........cccoveceveeveececcese e 9
Figure 2.3: Greitzer and Dan, 1967 Atlasfor Costal aquifer.........cccocevieecenceesecciecenne, 10
Figure 3.1: Location Map Of GaZa SEHP. ..cc.eeeeeeereeeeeseerieee s sieeee e e ee e 14
Figure 3.2: Topographic map for Gaza City.........cccveeeieereeiesiesie e 15
Figure 3.3: Land use classifications in Gaza StripP........cccovveeereereeie e seee e 18
Figure 3.4: SOil Map Of GAzZa SEIP. ..cc.eevveeiieeeieeie e 19
Figure 3.5: Typica hydrogeological cross section of Gaza Strip.......cccoeeeeereenerienneene 21
Figure 3.6: Coastal aquifer basin in PaleStine...........ccoeeiiiinienine e 23
Figure 3.7: Water Level iN GaZa SIP. ....coovereereeie e 26
Figure 3.8: Water Level Declinein the Southern Area.........cccoveeeeveeienieneenese e 27
Figure 3.9: Water Level Declinein the Northern Area.........ccceeveceveeveececceesecce e 28
Figure 3.10: Chloride Contour Map .........cceeeereereeiieseeresee e se e sre e e e see e 29
Figure 3.11: Nitrate COntOUr Map. .......cceerieeierierieeeeseeseseesee e eee e sre e sreeseeeee e 30
Figure 3.12; CL CONCENIALION ......ccueieeieeeieeieseesieeeesteesieeee e ste e sreesseeeesneeseeeneesneens 31
Figure 3.13: Nitrate CONCENIIAtiON .......cceevieeeeeeerie e e e e e 31
Figure 4.1: Study approach and methodology ..........ccceeeverieneeri e 32
Figure 5.1: Cross sections path line in the study area..........cccoceveevivieneniisceeseeee 36
Figure 5.2.a: Lithological well logs used for (Khalid bin Alwaleed) well ..................... 37
Figure 5.2.b: Lithological well logs used for (G/45) Well. ... 38
X

www.manaraa.com



Figure 5.3: Cross section No.1 at Beait Hanoun area............cccceeveeeveeneeceseeseece s 40

Figure 5.4.a: Cross section No. 99 by Greitzer and Dan, 1967 ..........ccccceevveveeneeceesnnne 42
Figure 5.4.b: Updating for cross section N0.99 in Study area............ccccoeevveeenecceennnnne 42
Figure 5.5.b: Cross section No. 98 by Greitzer and Dan, 1967 ..........ccccceeeneeneniinnnenne 44
Figure 5.5.b: Updating for cross section N0.98 in Study area............ccooceevvreenencinnnenne 44
Figure 5.6.a Cross section No. 97 by Greitzer and Dan, 1967. .........cccocevveieenerinnienne 46
Figure 5.6.b: Updating for cross section N0.97 in Study area............ccooceeevreenencennnenne 46
Figure 5.7.a Cross section No. 96 by Greitzer and Dan, 1967 ..........cccoceveneeneninnnenne 48
Figure 5.7.b: Updating for cross section N0.96 in Study area............cccceeevveeeneeceesnnnne 48
Figure 5.8.a: Cross section No. 95 by Greitzer and Dan, 1967 ..........ccccceevveveeveecvesnnnne. 50
Figure 5.8.b: Updating for cross section N0.95 in Study area............cccoceevveveneecvennnnne 50
Figure 5.9.a Cross section No. 94 by Greitzer and Dan, 1967. .........ccccceevveveereecvesnnnne 52
Figure 5.9.b: Updating for cross section N0.94 in Study area............ccceeeevveveneecenrnnnn 52
Figure 5.10.a: Cross section No. 93 by Greitzer and Dan, 1967 ..........ccccecveveevveceernnnne. 54
Figure 5.10.b: Updating for cross section N0.93 in Study area..........cccoceeeeeeenierienneenne 54
Figure 5.11.a: Cross section No. 92 by Greitzer and Dan, 1967 .........cccceevveeneriinnennne 56
Figure 5.11.b: Updating for cross section N0.92 in Study area..........cccoceevereeneriennnenne 56
Figure 5.12.a: Cross section No. 91 by Greitzer and Dan, 1967. ........cccceeeveenercinnnnnne 58
Figure 5.12.b: Updating for cross section N0.91 in Study area..........cccoceevereenieriennnenne 58
Figure 5.13.a: Cross section No. 90 by Greitzer and Dan, 1967 ..........cccceeveveeveeceernnnne. 60
Figure 5.13.b: Updating for cross section N0.90 in Study area. .........ccccoeevveeenveceernnnne 60
Xi

www.manaraa.com



Figure 5.14.a: Cross section No. 89 by Greitzer and Dan, 1967 ..........ccccecvvveevvecnernnnne. 62

Figure 5.14.b: Updating for cross section N0.89 in Study area..........ccccoeevveeereecenrnnnne. 62
Figure 5.15.a: Cross section No. 88 by Greitzer and Dan, 1967 ..........cccceeveveevveceernnnne. 64
Figure 5.15.b: Updating for cross section N0.88 in Study area...........ccoceeeeeererecenenene 64

Xii

www.manharaa.com




CHAPTER ONE

INTRODUCTION

Groundwater is a critical source of fresh drinking water for aimost half of the world's
population and it also supplies irrigated agriculture. It is now the most significant source in
guantity-deteriorated regions, as Gaza Strip because of scarce presence of surface water, it's
important for sustaining streams, lakes, wetlands, and ecosystems in many countries,
supplying nearly half of al drinking water in the world and around 43% of al water
effectively consumed inirrigation (Holger et. al., 2012).

Groundwater is one of the most precious natural resources in the Gaza Strip asit is the only
source of drinking water for the mgjority of the population. It is utilized extensively to
satisfy agricultural, domestic and industrial water demands. Groundwater crisis in Gaza
includes two major folds: shortage and contamination. The extraction of groundwater
currently exceeds the aquifer recharge rate. As a result, the groundwater level (GWL) is
falling continuously and accompanied with it the contamination with many pollutants
mainly nitrate and seawater intrusion (Weinthal and Vengosh, 2005; Qahman and Larabi,
2004).

Gaza Strip water sector management is essentia for sustain of life particularly in rural areas
in arid and semi-arid regions. The knowledge of the occurrence, replenishment and
recovery of groundwater assumes special significance. Water problem is expected to grow
and the deficit in terms of quantity will reach to about 100 Mm?3/y by year 2020, while the
water quality will be deteriorated dramatically according to Palestinian Water Authority
(PWA) (Al-Jamal & Al-Yaqubi, 2001).

While groundwater is a major source of Gaza's water, relatively little researches has been
undertaken to determine the sensitivity of groundwater systems to affect in critica
parameters, such as geologica layers. Differences between geological layers expected to
affect the hydrological cycle, altering surface -water levels and groundwater recharge to
aquifers with various other associated impacts on natural ecosystems and human activities.
Furthermore, an understanding of the geological layers disposal is essentia to make

sensible predictions of the possible use of groundwater resources.
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The main objective of this research is to update the geological layers in middle, Gaza,

Northern part of Gaza Strip and compare the new sections with old available sections.

1.1 Problem Statement

The problem of this research is the lack of the geotechnical and geological information to
the Gaza Strip. There are some geology/ geotechnical reports for Gaza Strip but some
sporadic studies carried out for specific purposes by some researchers, engineering
consulting offices, ministries or government authorities such as the Palestinian Water
Authority. Most of these researches are specia reports and is not published, but little of this
information has been published.

The internal reports and some of the published data for the study area characterized by a
degree of uncertainty, needs of purification and re-classification and verified the presence
of arepeat in many of them as some of them need to be an accurate geological description

as many of this reports were described as a description of non-geologist.

1.2 Objective of the Study

The objectives of this study to update geological cross sections in the North, Gaza and
Middle governorates of the Gaza Strip to identify of subsurface lithological structure and its
possible role in groundwater deterioration and compare the new sections with old section.

1.3 Methodology

The stages of the study can be summarized as follows:
1. Gathering datafor water level and subsurface geologic structure.
2. Anaysing thelithological data by using WinLog and WinFence softwares,
3. Elaborating the data presentation and dissemination of results in appropriate various
forms of data output (e.g. Graphs, Cross-sections, €tc.);

4. Comparing the differences between new sections and old sections.
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Data integration will be carried to be an effective preliminary tool for planning, policy and

operational levels of decision making concerning groundwater protection and management.

1.4 ThesisOutline
This study consists of six chapters described as follow:

e CHAPTER ONE (INTRODUCTION):

Is a generd introduction follows by problem identification, study objectives, methodology

and tools used in order to achieve the objectives and finally a plan for thesis outline.

e CHAPTER TWO (LITERATURE REVIEW):

Chapter two covers a genera literature review on the meaning and importance of software,
tools, soil, soil classification, and geology & lithology. It adso review of the available
published and unpublished data related to the study objectives.

e CHAPTER THREE (DESCRIPTION OF THE STUDY AREA):

Describes the intended area and Gaza Strip where the study area is located, with respect to
its geography, geology, hydrology and hydrogeology, and land use. Depending on the
available studies on the groundwater quality status of the area in order to continue the

progress of related works in thisthesis.

e CHAPTER FOUR (APPROACH, METHODOLOGY AND TOOLYS):

It discusses the data collection, processing and analysis and representation of it in different
forms of graphs and sections etc. using different software including GIS, WinLog version
4, WinFence and Excel.

e CHAPTER FIVE (RESULTSAND DISCUSSION):

Present the collected data in chapter four after their processing through the software with a

discussion for these results.
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e CHAPTER SIX (CONCLUSIONS AND RECOMMENDATIONS):

The results and information gained from chapter five were utilized to conclude some
conclusions regarding the study objectives. Specific recommendation will be extracted
from this study for the interested engineering companies, ministries, etc.

www.manharaa.com




CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

Geologic cross sections provided two-dimensional slice of Earth's subsurface and is used to
help understand geologic conditions that occur in specific areas of the cross section.
Creating and evaluating cross-section is a very important aspect of the geoscience

profession.

To construct a geologic cross section, you need a map showing the location of the
boreholes from which the geologic data were obtained, and the borehole logs that contain
the information concerning the underlying sediments and bedrock. The map will provide a
horizontal scale, or distance between the boreholes and a projection of elevation. The space
between the boreholes is interpreted from the map scale. (http://serc.carleton.edu/).

2.2 Gaza Coastal Aquifer

The aquifer in the Gaza Strip is part of the coastal aguifer, which extends from mountain
Carmel in the north to the Sinai desert in the south with a variable width and depth as seen
in figure (2.1). The total area of the coastal aquifer is about 2000 km2 with 400 km2
beneath the Gaza Strip. The aquifer media are composed mainly of alluvial sandstone with
gravel from the Tertiary era covered with Quaternary sand dunes. These dunes extend along
the shoreline up to few kilometers inland. The depth of the aquifer varies from about 170 m
a the shoreline to a few meters at the eastern boundary. This makes it vulnerable for
pollutants mainly from untreated wastewater in the area. There is a very thick impermeable
clay layer underneath the aquifer, the Sagiya formation. This 400 to 1000 m layer forms the
bed of the aquifer (ELamassi, 2012).
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Figure (2.1) Coastal Aquifer. (www.grid.unep.ch)

2.3 Soil

Sail is the mixture of minerals, organic matter, gases, liquids, and the countless organisms
that together support life on earth. Sail is a natural body known as the pedo-sphere and
which performs four important functions: it is a medium for plant growth; it is a means
of water storage, supply and purification; it is a modifier of the atmosphere of Earth; itisa
habitat for organisms; al of which, in turn, modify the soil.

Soil is considered to be the skin of the eath and interfaces with
its lithosphere, hydrosphere, atmosphere, and biosphere. Soil consists of a solid phase
(minerals and organic matter) as well as aporousphase that holds gases and

water. Accordingly, soils are often treated as a three-state system. Soil is the end product of

6
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the influence of the climate, relief (elevation, orientation, and slope of terrain), organisms,
and parent materials (origina minerals) interacting over time. Soil continually undergoes
development by way of numerous physical, chemical and biological processes, which
include weathering with associated erosion (http://en.wikipedia.org/wiki/Soil).

2.3.1 Soil Classification

Soil classification can be defined by the process of grouping al soil of the like
characteristics in separated groups. Accordingly, performance of soil of each group or in
the same group can be predicted to a certain limit. Different systems of classifications were
proposed to fit the intended purpose, geological, agricultural or structural foundation
engineering or structural high way engineering as described herein after Soil classification
shall be used in this thesis to include or find a relationship between the different types of
soil al over the Gaza Strip. In such a way when the classification or the description is
known, the corresponding soil could be defined by a range of many vaues
(http://en.wikipedia.org/wiki/Soil _classification).

The soils classification of any geographic location into categories representing the results of
prescribed laboratory tests to determine the particle-size characteristics, the liquid limit, and
the plasticity index.

There are three main classes of particle size which is responsible of the soil properties, as
defined in the USDA system. These include:

e Sand: includes particles with effective diameters between 2mm and 50um, which
has porosity 36-56%.
e Silt: includes particles with effective diameters between 50um and 2pum, which has
porosity 39-56%.
e Clay: includes particles with effective diameters less than 2um, which has porosity
35-70%.
Coarse fragments are also recognized. These include particles having effective diameters
greater than 2mm.
The soil in the Gaza Strip is composed mainly of three types, sand, clay and silt. The sandy

soil is found along the coastline extending from south to outside the northern border of the
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Strip, at the form of sand dunes. Clay soil is found in the north eastern part of the Gaza

Strip whereas silty soil is found around Wadis.

2.4 Geology, Lithology and Stratigraphy

Geology: the science that deals with the dynamics and physical history of the earth, the
rocks of which it is composed, and the physical, chemical, and biological changes that the
earth  has undergone or is undergoing (http://www.aesgeo.com/geologic-

assessments/clmdd).

Lithology: the lithology of arock unit is a description of its physical characteristics visible
at outcrop, in hand or core samples or with low magnification microscopy, such as color,
texture, grain size, or composition. It may be either a detailed description of these
characteristics or be a summary of the gross physical character of arock. It is the basis of
subdividing rock sequences into individual litho-stratigraphic units for the purposes

of mapping and correlation between areas (https://en.wikipedia.org/wiki/Lithology).

Stratigraphy: is a branch of geology which studiesrock layers (strata) and layering
(stratification). It is primarily used in the study of sedimentary and layered volcanic rocks.
Stratigraphy includes two related subfields: lithologic stratigraphy or litho-stratigraphy, and
biologic stratigraphy or biostratigraphy (https.//en.wikipedia.org/wiki/Stratigraphy).

2.5 Previousresear ch and studies

There is a number of researches in the world which dealt with this subject. A lot of these
researches has been carefully studied and some of the difficulties have been identified.

These are some research which are the following:

- Hydro geological Evauation of the Aquifer in the Southern Part of the Gaza Strip (Al-
Dasht. J 2012). This study was carried out at the Southern part of the coastal aquifer in the
Gaza Strip (KhanYounis and Rafah Governorates) considering its geological and
hydrogeological characteristics, water quality and water balance. This study was devel oped
a geological cross section to southern Gaza catchment using the win log and win fence

software and update the existing cross section using available data.
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This study used 2D programs and this studying was only for the south region for Gaza
Strip. This research use the available data for borehole and input the data to win log model
then drawing the section by hand to produce the section and print it to study and review and
compare the result with the geological Isragli atlas and make the comments and conclusion.
To do this, data of 100 lithological wells have been used to draw eight cross sections along
SE-NW with path line 2km width parallel to Egyptian border as shown in figure (2.2). the
lithological subsurface data are logged as boreholes through WinLog software, these logs
have been used for creating the cross sections by WinFence software.

TB0 0D T8000 80000 82000 84000 BE0 00

88000 20000
L2

52000
92000

"2, 8 JI70 =5

DER -DE /4

33

E1-Sahel 2

I gropiB

- 11(?50 CANE
o

DB =

90000
90000

26000
48000

46000
86000

84000
84000

42000
82000

80000
80000

76000
76000

76000
76000

74000
74000

12000
12000

76000 T7E0 00 0000 82000 84000 B60 00 58000 D00 00

Figure (2.2): Cross sectionspath linein the study area (AL Dasht, 2012)

- Coastal aquifer atlas (Greitzer and Dan, 1967) this study display the cross sections were
drawn since the Israeli Occupation and there are more than twenty cross section for Gaza
strip aquifer there distributed from Rafah to Beit Hanon there is one section every more

than Two kilometer. There are three sections in Northern Gaza, ten sections in Gaza city,
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three sections in the middle area and six sections in the southern area for Gaza city as
shown in Figure (2.3).

MEDITERRANEAN

Figure (2.3) Atlasfor Costal aquifer (Greitzer and Dan, 1967)
- Using geographic information systems in soil classification and analysis in Gaza city (El
Jamassi A., 2013). This study used Geographic Information Systems (GIS) to analysis and
classification soil in Gaza city. This research aims to investigate the development of a
(GIS) to better collect, manage, analyze and visualize soils data which obtained from
boreholes test results collected from 92 boreholes covering about 70% of Gaza City. This
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study develop the GIS application to create geological cross section for Gaza by analysis
data.

- Evaluation of ground water quality in north governorates of Gaza strip (1994-2004) (Abu-
ALNaeem M 2007), study shows the anaysis of 9 hydrological years data record
(1994/1995 — 2003/2004) for the north governorates of Gaza strip.

This study was determined the spatial distribution of chlorides representing salinization and
nitrates representing pollution in the aquifer at three stages (1994/1995, 1999/2000 and
2003/2004) and the main factors affecting them add to, defining the status of ground water
quality and its suitability for domestic use.

Chloride ,aps with chlorographs and nitrate maps have been drawn and correlated with
drawn rainfall maps, rate of abstraction maps, water level maps, 3-D topography map and
aquifer lithology cross sections to determine their effects on groundwater quality through
the study period. In this study the cross section was drown using WinLog and WinFence
program to create the geological cross section for northern governorates of Gaza to

determine geological effects on groundwater quality.

- Subsurface geological-geotechnical modeling of Gaza Strip (AL Aklouk M. 2015) study
was conducted of Gaza Strip, and depend on some physical properties of the surface (soil
texture, water content, density, liquid limit, bearing capacity) to depth 7.5m, and subsurface
layers, geological studying of characteristics geological of the layers. 749 boreholes or
wells have been collected from Palestinian water authority (PWA) and materials and soil
laboratory (MSL) of the ISlamic University in Gaza, 547 from PWA and 202 from MSL.

The geological and geotechnical sections at different areas in Gaza strip Have in forms of
1D and 2D, this study was determine the geotechnical properties for different rocks for the
study area (nature water content, liquid limit, dry density, soil bearing capacity, soil
classification, rock texture..), Determine the characteristics (geological / engineering) for
the different rocks at different depths, Update geological cross sections in Gaza Strip to

identify of subsurface lithological structure.

The results for this study show that the small change happened to the Gaza strip at 0.5m top

soil texture, the soil type on the sea side beach areas is sandy pure soil and especialy the
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northern and southern areas, begin to change gradually as we head east to turn into a silt

and clay in the south and clay containing calcium in the north area as Beit Hanoun.

- Subsurface geol ogical-geotechnical modeling to sustain underground civil planning F. de
Rienzo, P. Oreste, S. Pelizza. The am of the paper was to document the use of 3D
subsurface geological-geotechnical modeling to optimize the planning and development of
subsurface structures in city areas. The proposed procedure was applied to the analysis of
the subsoil of the City of Turin (Northern Italy). The results of more than 300 boreholes
were analyzed to develop a model of the geological setting up to a depth of 60 m from the
surface planning (http://www.sciencedirect.com/science/article/pii/S001379520700227X).

2.6 Tools and softwar es

WinLog and WinFence can be used to create graphically detailed full color, cross-sections
and fence diagrams quickly and easily. The program can be used to interpret and map soil,

rock layers, contamination, fossils, minerals and hydrocarbons.

2.6.1 WinLog

WinLoG can be used to quickly create, edit and print a wide variety of borehole and well
logs. The graphical windows interface displays the log as it is changed and shows exactly
how the log will look when it is printed. Boring logs and templates can be edited by
pointing and clicking, making the program fast and easy to learn. WinLoG uses a Microsoft
Access data management system to store borehole and project data. This data management
system provides you with the ability to effectively manage your project data and interface
the data with other applications. A master database is used to keep track of all the projects

and directories (http://.scisoftware.com/).
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2.6.2 WinFence

WinFence can be used to graphicaly create detailed, full-color, cross sections and fence
diagrams quickly and easily. The program can be used to interpret and map soil and rock
layers, contamination, fossils, minerals and hydrocarbons. A wide variety of strata can be
used to create cross sections using WinFence. Types of strata that can be used include
layers, faults, lenses, intrusions, and alteration zones. Very detailed and complicated
stratigraphy can be represented and easily drawn. Layers can contain multiple segments to

represent unconformities and erosion in highly faulted zones (http://.scisoftware.comy/).

In this study WinLog 4 and WinFence software were used to input data for borehole and

update the existing cross section to North, Gaza city and Middle areafor Gaza strip.

13

www.manaraa.com



CHAPTER THREE

DESCRIPTION OF THE STUDY AREA
3.1 Introduction

The Gaza Strip is located on the south eastern coast of the Mediterranean Sea, between
longitudes 34° 2” and 34° 25 East, and latitudes 31° 16” and 31° 45” North. Width of the
strip ranges between 5Km in the middie to 8Km in the North and 12Km in the South where
study area is located. Its length is approximately 40km along the coastline and its area is
about 365km?, (PCBC, 2005). The study area includes Northern, Gaza and Middle
governorates of Gaza Strip which represented in figure (3.1).
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3.2 Topography

Gaza Strip is characterized by narrow elongated ridges and depressions extend parallel to
the shoreline (NNE-SSW) (PWA, 2010). As well as topography characterized of land
surface elevations in Gaza Strip from mean sea level (zero) at shoreline to about 110 m
above MSL in some placesin the side of Gaza strip area. Figure (3.2) shows a topographic
map for Gaza Strip topography, (UNDP. 2010).

Figure (3.2) Topographic map for Gaza city (Shaheen, 2007)
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Gaza Strip surface as a whole is covered by the Pliocene-Quaternary sediments varying
from the Pliocene sand dunes and alternating Pleistocene loess and gravels outcropping in
Wadi Gaza (Picard; 1943). The Pleistocene coastal area has alternating stratified calcareous
sandstones (locally termed as Kurkar) and red sandy paleosoils (locally termed as Hamra =
Arabic word for red). While the Holocene sediments, are represented by the coastal sand
dunes and aluvia deposits. The Kurkar is intercalated by the Hamra formed the coastal
ridges. These ridges are designated to represent typical longitudinal concave forms parallel
to the coastline by dominant wind direction perpendicular to the coast (Anan & Zaineldeen,
2008).

The ridges have been dissected by Wadi Gaza, the largest surface water feature in Gaza
Strip. It rarely flows due to the diversion and storage projects upstream in occupied areasin
the occupied territories (PWA, 2010). Picard (1943) noted to the Quaternary Kurkar is
mainly distributed in the western half of the coastal plain and formed at the surface 3-4
subdued ridges arranged more or less parallel to the coast. This can be grouped into two

main complexes of continental Kurkar.

(Avnimelech, 1952) distinguished four Kurkar complexes, while Neev and others (1987)
recorded three onshore and four offshore Kurkar ridges along the Palestinian coastal plain.
MOPIC (1994) mapped five scattered ridges on land Gaza Strip. (Anan & Zaineldeen ,
2008) are introduced two ridges with possibility for the third one, and detected their type
locality in the Gaza Strip. They named the first one as 'Sheikh Ejlin Ridge' that extends up
to the current coastline in the West, and the other as 'Al Montar Ridge' in the East of Gaza
Strip. The third ridge most probably located Eastward outside of the Gaza Strip or just
around the armistice line. In addition, sand dunes are dominant along the shoreline with
elevations about 15 to 50m above MSL and their width is small in the South, increasing
northward. These dunes originate partly from Nile River sediments (Almahallawi, 2005;
Abu EI- Naeem, 2007).
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3.3Land Use

Land use of the Gaza Strip is based on a regiona plan developed by the MOPIC for the
West Bank and Gaza Strip. Gaza Strip suffers from high population density, and thus there

is land scarcity for al kinds of uses (urban, industrial, and agriculture). Most of the study

area is categorized as agricultural and urban, but it includes small sites industry, where

cultivated area constitute about 49.1 Km of total areain KhanY ounis and about 36.6Km2

of total area of Rafah (MOA. 2010; Almahallawi, 2005).

The agricultural land is considered dominant and economic sector in the Eastern part of

Gaza Strip. Urban and some agriculture expansion are concentrated in the Western coastal

zones of Gaza Strip. There is crowdedness and related housing problems, especially in the

refugee camps areas figure (3.3) and Table 3.1 gives the area of each land use type of total

area 365K m?.

Table 3.1: Land use classes of Gaza Strip (Saleh. 2007; Shomar, 2010)
Land Area Km? Percent (%)
Airport 7.5 2
Built-up o4 14.8
Cultivated 226 62
Harbor 0.35 0.10
Roads 9.8 2.67
Open areas 67.35 18.45
Total area 365 100
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Figure (3.3): Land use classificationsin Gaza Strip (Shomar, 2010)
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3.4 Soil

The Gaza Strip has several magjor soil types figure (3.4). It is composed mainly of three
types: sand, clay and loess. Along the shoreline there is a zone of sand dunes with varying
in thickness from 2m to 50m due to the hilly shape of the dunes, and extends up from 4 to
5km in land in some area. The sandy soil at along the coastline extends from south to
outside the northern border of the Gaza Strip at the form of sand dunes. The dunes have
relatively high permeability. Moving eastward, the soil type change and becomes less sandy
with more silt, clay, and loess. Clay soil isfound in the North Eastern part of the study area
(PWA, 2000; Shaheen, 2007; Abu El-Naeem. 2007: Jaradat, 2010).
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LEGEND:

Dark brown soils

Dark brown soils-Sand dunes

Fine grained desert alluvial soils
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Figure (3.4): Soil map of Gaza Strip (http://www.phg.org/)
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3.5 Geology
Palestine is located within the Arabian Shield (Crystalline plutonic rock and Met

sediments) where most of the Palestine covered by Mesozoic to Cenozoic carbonates rocks.
Gaza Strip covered by Tertiary-Quaternary sandstone rocks. During the Cambrian age
continental environment circumstances were prevailed in the Arabian Plate caused large
guantities of mechanical sedimentary rocks to be formed known as Nubian Sandstone
(Picard, 1943; Black, 1937; Said, 1962).

In Palesting, two sedimentary environments were appeared and characterized by two
sediments. The first was continental sediments formed mainly sandstones, and the other
was marine sediments formed mainly carbonate rocks (limestone’s). West Bank is covered
by carbonates rocks, while Gaza Strip is covered by sandstone (sand sediments), which it is
Quaternary sediments (Picard, 1943). At the beginning of Paleocene, Gaza Strip was
affected by earth movements caused regression of the Mediterranean Sea and formation of
swamps. At the beginning of Quaternary, sand sediments started to form which considered
as a good groundwater aquifer while the swaps were dried and then filled with continental
sediments (MOPIC, 1994). The geology of the Gaza Strip consists of a series of geological
formations sloping gradually westwards as shown in figure (3.5).

Gaza Strip lithological consists of the Pleistocene age Kurkar group (Gvirtzman, 1984) and
recent (Holocene age) sand dunes. The Kurkar group consists of marine and Aeolian
calcareous sandstone (Kurkar), reddish silty sandstone (Hamra), silt, clay, unconsolidated
sand and conglomerates. Regionally, the Kurkar group is distributed in a belt parallel to the
coastline, from Haifa to the Sinai (Saleh, 2007). Geology of the Gaza Strip was obtained
from oil and gas exploitation logs up to depth of about 2000m drilled by Israelis and from
wells had been drilled during the CAMP Project.
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Figure (3.5): Typical hydrogeological cross section of Gaza Strip (PWA, 2003)

3.6 Hydrology

Precipitation falling on land is either returned directly to the aimosphere by evaporation,
flows aong the land surface to become surface water or percolate into the ground. Water
that infiltrates into the ground is either drawn into plants and returned to the atmosphere by

transpiration or continues infiltrating and becoming groundwater.
3.6.1 Surface Water

The surface water system in Gaza Strip is represented by Wadi Gaza. It’s located at the
northward of the study area. It runs in the centra part of the Gaza Strip and discharge into
the Mediterranean Sea. Wadi Gaza length is about 9km with catchment area about 60K m?
within Gaza Strip, and it extends into the armistice border for about 95km where it collects
the water from a big catchment area 3600km? from the Hebron mountains and the Northern
Negev with an estimated average annua flow of 20-30Mm?®/yr. This main stream was
diverted by the Israelis to an adjacent area, where it's been stopped and collected at basins
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located 6km East of Gaza. There are two others small and insignificant Wadis in the Gaza
Strip: the first is Wadi Bait Hanoun which flows into occupied area to the North of the
Gaza Strip, and the other one is Wadi El Salgah located South of Wadi Gaza which is
amost always dry. Wadis are ephemeral streams, characterized by short duration floods
that occur after heavy rainfall while most of the times are completely dry. Freshwater flows
into them in the winter season. Israel has retained and changed the course of Wadis and
they became dry since the early seventies. This means that fresh surface water resources are
negligible (Jradat, 2010).

3.6.2 Aquifer

The coastal aquifer of the Gaza Strip is part of a regional groundwater system that
stretches from the coastal areas of the Sinai in the South to Haifa in the North as shown in
figure (3.6). The active area of the coastal aquifer is 1,162.5km? (PWA, 2000) and its width
is about 10-15km. Within the Gaza Strip, the total thickness of the Kurkar Group fluctuate
of about 100m at the shore in the South (study area), 200m near Gaza city, and ranges from
60-70m at the Eastern north border decrease gradually to only a few meters in the South
(East of Rafah) (PWA, 2010; Ashour et al, 2009; Almahallawi, 2005; MOPIC, 1994). The
boundary extends beyond the Gaza Strip political boundaries towards the north (PWA,
2000).

The regiona groundwater flow from Southeast to Northwest is mainly Westward towards
the Mediterranean Sea. Thus, the groundwater flows from occupied area toward the Gaza
Strip (Weinthal. E et a, 2005), towards the East where the coastal aquifer pinch out the
surface no flow boundary towards the South in Egypt where data not exist and
assumed no flow boundary, and finally towards the West where Mediterranean Sea is
located (PWA, 2010). Recharge occurs aong the flow paths through the unsaturated zone
in areas of sand dunes but it is restricted by the thick layers of loess soils, particularly in the
Eastern areas of the aquifer (Weinthal. E et a, 2005). Hence, most of the recharge is from
dune areas of the Western coast of the coastal aquifer (Almahallawi, 2005).
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Figure (3.6): Coastal aquifer basin in Palestine (PWA, 2007)

3.7 Hydrostratigraphy

In the study area, the coastal plain aquifer contains many diverse hydraulic and hydrologic
units and thus, several water-producing zones. The layered stratigraphy of the Kurkar
Group within the Gaza Strip subdivides the coastal aquifer into 4 separate sub-aquifers near
the coast. Further east, the marine clays pinch out and the coastal aquifer can be regarded as
one hydrogeological unit. The upper sub-aquifer “A” is unconfined, whereas sub-aquifers
“Bl, B2, and C” become increasingly confined towards the sea (Abu-Alnaeem, 2007).
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3.7.1 Kurkar Group:
1 Sub-aquifer A

Sub-aquifer (A) occurs in the uppermost and westernmost part of sequence extend from the
shoreline to the east up to 2 Km. It is mainly composed of variously cemented
concretionary calcareous sandstone mixed and interlayered with loose sand, of both
continental and littoral origin. This agquifer is bounded from the top by the water table and
at the bottom partly bounded by the first aquitard of silty clay. In the study area, it is25 m
thick in the east to about 60 m in the west. This aquifer unit overlies continental -estuarine
clay or loam extending eastwards and upwards, reaches in thickness to 15 m. The clay rich
base layer of sub-aquifer A is between Sub-aquifer A and underlying sub-aquifer B does
not always exist or can be clearly identified. Sub-aguifer A may contain thin interlayers of

clay, sandy clay and silty clay, which act as aquitard (Abu Alnaeem, 2007).

2 Sub-aquifer B1

Sub-aquifer B1 is mainly from Kurkar and micro-conglomerate deposited in a more littoral
environment, the cementation of which is harder than in the overlaying sub-aquifer A and
having a lower proportion of loose sand. The base of this sub-aquifer is formed by marine
to lagonal-estuarine clays. Further eastwards, these base layers turn into continental clays
and loams and extend 6 — 7 km east of the shoreline. (Abu-Alnaeem, 2007).

3 Sub-aquifer B2

The calcareous sandstones of this unit are predominantly products of a high-energy littoral
depositiona environment, such as conglomerates and beach rock overlying a marine clay
horizon and sub-aquifer B2 is 20-40 m thick (Zilberbrand et a, 2001).

4 Sub-aquifer C

Between the shoreline and 3-4 km inland, the lithology of this sub-aquifer is of a marine
type, with no indications of shallower faces. It is characterized by interlayering of clay, silt
and silty sand, 10-20 m thick. Generally, the occurrence of calcareous sandstones increases
eastwards on account of silty-clayey beds. The hydraulic conductivities of this unit are

significantly lower than in the overlying sub-aquifers. Sub-aquifer C overlies impervious
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layers related to top of the sagiye Group. Their occurrence is usually marked by thin streaks
of chalky and marly sandstone, yellowish chalky marl, and clays. The top of the sagiye
occurs at elevations of 150 — 160 below MSL, close to the shoreline (Abu-Alnaeem, 2007).

5 Sagiye Group

The Pleistocene Coastal Plain aquifer system (the Kurkar Group) overlies a very thick
complex of shales and marls related to the plio-pleisticene Sagiye Group that wedges out
gradually eastwards. In the study area its maximum depth reaches 190 m near the coastline,
wedging out in the eastern parts of the coastal plain. The top of Sagiye Group dips 1-2 %
westwards (Abu-Alnaeem, 2007).

3.8 Groundwater Monitoring System

The genera definition of monitoring is: follow up the temporal change of system variables
in order to provide information about the evolution of these variables to support goals for
the policy of decison making. Therefore, monitoring is only one tool for collecting
information for water system management (Mogheir, 2003). In the Gaza Strip, the

groundwater monitoring networks are divided based on:

(1) groundwater level,
(2) groundwater quality, and
(3) Municipa wells.

The groundwater level network measures the groundwater level on a monthly base using
approximately 130 Piezometers and agricultural wells. The groundwater quality network
measures three variables: EC, Cl and NO3 these measurements are made twice a year using
approximately 400 agricultural wells. The third type of monitoring network consists of all
municipal wells which measure: EC, TDS, Cl, NO3, Calcium, Magnesium, Sodium,
Potassium, Alkalinity and Hardness. For this purpose, approximately 200 municipal wells

are used. The measurements are made in spring and the in autumn. (Mogheir et al, 2008).
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3.8.1 Groundwater Level Monitoring

Groundwater elevation is an important parameter for monitoring the groundwater system. If
groundwater level declines with time, an imbalance between recharge and discharge would
occur. Also, a groundwater level below MSL is an indication of saltwater intrusion
(Qahman, 2004). Groundwater level is monitored quarterly by PWA’s monitoring team
from 87 monitoring wells distributed spatially and covering the whole Gaza Strip Area.
After completing measurements, the recorded data is tabulated, presented in contour map
and graphs and evaluated for the purpose of identifying the main water level decline and
the reason behind that as reference for managing the abstraction rate in terms of quantity
and time intervals. As a result of continuing intensive groundwater abstraction, two cones
of depression have occurred in the northern and southern areas of the Gaza Strip, with
water level of 6m and 19m below sea level respectively figure (3.7). The water level
declines in most of the monitoring wells have continued with the same magnitude and

attitude of the year 2012 as well as the previous years.

Figure (3.7): Water Level in Gaza Strip (PWA, 2014)
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Generdly, the magnitude as well as the attitude of groundwater level decline changes from
area to another based on; location of the monitoring wells, hydrogeological characteristics
of the water bearing formation, production rates in the vicinity of the monitoring wells and
the production duration. The significant water level decline has been recorded in the two
cones of depression areas that located in the north and south of Gaza Strip figure (3.8 &
3.9) as aresult of high density of domestic wells that are pumping continuously with high
pumping rates. The influence of the cone of depressions affects all the monitoring wells
surrounding, with different degree of influence. The water level decline in Rafah area is
significantly high reflecting the low aquifer potential as well as its low renewable water

amounts compared to the pumped quantity.

2,00
Historical Water Level —p4s..
4.00
60
E 400
=
z 800
—
g-nm
=
_16.00
_20.00
ST REERR - g = 2 E2=n8n% BT o9
12 id et it At Rt tl
= =R =T R ] = ey B T e e iy
—

Figure (3.8): Water Level Declinein the Southern Area (PWA, 2015)
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3.9 Groundwater Quality:

Depending on the results of the groundwater chemical analyses carried out twice a year by
both Ministry of Health Lab (MOH) and Coastal Municipa Water Utility (CMWU) for
about 200 domestic water wells in Gaza Strip, PWA has evaluated these results through
preparing contour maps as well as graphs for the main ions such as Chloride as salinity
indicator and Nitrate as pollution reference.

As reflected in the chloride contour map figure (3.10), the fresh groundwater of chloride
concentration of less than 250 mg/l exists in limited part of the aquifer located in the north
of Gaza and west of Khan Y ounis (Mawasy).

The major parts of the aguifer have a Cl concentration of 500 -1500 mg/I, while along the
coastal line exceeds 2000 mg/l of Cl concentration because of seawater intrusion influence.
The map shows aso that the Cl concentration in the southeastern part of the Gaza Strip is
more than 1500 mg/l reflecting the Upward leakage of the high saline water from the

underneath water horizons.

That limited fresh groundwater part shrinkages with time compared to previous years and it
is expected to demolish during the next few years in case of continuing depending on the
coastal aquifer as the only water resource for fulfilling the water needs of Gaza Strip. On
the other hand, the seawater will continue invading the land and covering more inland areas
(PWA, 2015).
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Figure (3.10): Chloride Contour Map, (PWA, 2015)

Nitrate (NOs) is generally a reference and / or an indicator for the water pollution because
of wastewater and/or organic fertilizers leakage through the unsaturated zone. Its
concentration is controlled by the availability of wastewater/pollutants, thickness of the
unsaturated zone, and its hydrogeological characteristics in terms of hydraulic conductivity.
As indicated in the NOs contour map for the year 2014 figure (3.11), it is clear that the NO3
concentration in the pumped domestic water is ranging between 50 mg/I and > 300 mg/I.

Where the high NO3z concentration mainly occurred in the different residential areas of
Gaza Strip reflecting the percolation of the wastewater to the underneath aguifer through
the networks or cesspits and septic tanks. Khan Y ounis has the highest concentration since
most of the residential area is not served by sewerage system and many areas are till
served by cesspits facilities. On the other hand, the low NOz concentration occurred in the
area that is not occupied by residents (southeast part of Rafah) or characterized by low
trangitivity of thick unsaturated characterized (Al Nusairat area) (PWA,2015).
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Figure (3.11). Nitrate Contour Map (PWA, 2015)

Fos

Generaly, Chloride concentration in the municipal wells in 2013/2014 ranges from 250 to
more than 5000 mg/l. 47.8% of them have chloride concentration less than 600 mg/l (PWA
allowable limit) while the remaining (52.2%) exceeds the PWA chloride level figure (3.12).

Nitrate concentration in the municipal wells ranges from 50 to more than 200 mg/l. 16.3%
of them had Nitrate concentration less than 70 mg/l (PWA alowable limit) while the
remaining (83.7%) exceeds the WHO nitrate level as shown in figure (3.13).
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Figure (3.13): Nitrate Concentration (PWA, 2015)
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CHAPTER FOUR

APPROACH, METHODOLOGY AND TOOLS

In the current study, parameters have been used to achieve clear and complete information
about geological cross section of the aquifer situation in the study area. The study area
includes Northern, Gaza and Middle governorates. The process of data collection was relied

in different sources including reports, articles and personal communication.

4 N\
Problem Description and

Resear ch Objectives

l

Study Area Description

ﬂ

— [ Data Collection ]

1

Subsurface | Wadlls
Water | No. of aquifer elevation
Level wells and and total
lithological depth

J

[ Data Analysis ] —]

l

Local Reports

Literature
Review

Per sonal
Communication

GIS

Excel

WinLog

WinFence

Cross

Graphs Sections

l

Conclusion and
Recommendation

Figure (4.1): Study approach and methodology
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4.1 Methodology

This study seeks to update the geological sections in the North, Gaza and Middle
Governorates of Gaza strip using historical geological atlas and data generated by
monitoring system by the PWA. Many wells have been drilled which are including soil
type, water level and water quality. These wells will take into consideration in the current

study. The study approach and methodology are presented in Figure (4.1).

4.2 Data Collection

Data needed for this study have been collected from Palestinian Water Authority (PWA)
and Materials & Soil Labs (MSL). The collected data are including:

1. Borehole Logs are collected from MSL.

2. Wélls are collected from the PWA for the hydrological purposes shown in appendix
().

3. Soil classification and its properties from PWA.

4. Lithological data; information’s about the subsurface geologic structure are obtained
through drilling boreholes processes for various purposes, In this study, more than

300 water wells had been selected to draw geological cross section in this area.

Correlation between these wells was presented as cross sections by using WinLog and
WinFence software. The direction of these sectionsis SE-NW. Thirteen cross-sections will
be achieved to produce new and modified cross hydrogeological section for the study area.

4.2.1 Data Storage and Processing

The raw collected data may have some errors such as repetition of the information. Most
the existing errors in data from year to another associated with human errors (Data
entering) during written or transcription of data from laboratory notebooks or during a
computer keyboard, and labeling or numbering these data, in addition, individuals
responsible for data entry in many institutions or ministries. Therefore, these input errors
can be reduced through careful and integrated design for raw data recording forms and a

computer entry template. Moreover the data should be updated.
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4.3 Toolsfor Data Analysis

The data must be available to be used by different softwares for the interpretation of the
different features of computer systems. Data analysis and cross sections can be done by

using numerous softwares as follow:

1) Access & Excel for storing data;

2) ArcGIS (Version 10.1) for manage and editing borehole data, that done by use spatial
method,

3) WinLog (Version 4) and

4) WinFence were used to create detailed colored cross-section.

4.3.1WinLog 4

WinLog can be used to create graphically detailed full color, cross-sections and fence
diagrams quickly and easily. The program can be used to interpret and map soil, rock
layers, contamination, fossils, minerals and hydrocarbons. WinLog program has numerous
features to make creating and editing of borehole logs easier and faster. Most of the existing
features have been enhanced in Version 4 of the program, and many features have been
added such as: 1) Project reports can be generated for all data in a project, for example:
layer tops, thickness, lithological description and water table. 2) Used data can be imported
and /or exported: boreholes data can be entered and displayed manually or imported from
excel. Several methods for calculating true depth are supported.

WinLog can be used to quickly create, edit and print geotechnical water wells log. This
program displays the log and shows exactly how the log will look when it is printed. These
borehole and well logs can be printed in black and white or color. The geographical
information system feature added in WinLog version 4 displays a location map for the
project showing the boreholes and cross-sections. There are no limits to the number and
types of borehole logs that can be created with WinLog. Logs can contain general borehole
data such as (Location, Project Number, Wells Coordinates, Lithological Descriptions,
Symbols, Sample Data, Water Level Measurements and additionally Text Comments).
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4.3.2 WinFence

WinFence shares the same database in WinLog and can be used to access and plot the
borehole data entered in WinLog. Severa types of borehole data can be plotted on the cross
sections including lithological symbols, sample symbols, core logs, well diagrams, graphs,
and geophysical logs. Cross-sections are created by specifying path line on a location map.
The location map shows all wells entered in WinLog and any additional wells specified in
WinFence. Path lines can be straight or bent. The location map including the path line can

also be shown on the cross sections.
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CHAPTER FIVE

RESULTSAND DISCUSSION

The results of geological cross section, and subsurface lithological (stratigraphy) structure
will be discussed in this chapter and including compare between the oldest hydrological
Israeli atlas section since 1967 with the new section that result from WinLog and WinFice

program.

Figure (5.1): Cross sections path linein the study area
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5.1 Lithological Cross sections

The main objectives for this study is to develop a lithological cross section for the aquifer

in the study area. Then, compared the developed cross section with one that created by
Greitzer and Dan, 1967. To do this, data of 300 lithological wells have been used to draw
thirteen cross sections along SE-NW with path line parallel to Egyptian border as shown in

Figure (5.1).

The lithological subsurface data are logged as boreholes through WinLog software, sample

of these wells logs are illustrated in figure (5.2). Other wells logs are shown in the annex 1.

These logs have been used for creating the cross sections by WinFence software.

Borehole ID: Al-Fawayda_Khaled Ben Al Waleed
Location:

Well type:

Elevatin: 28

M-Cordinate: 90640
Y-Cordinate: 33663
Total Depth: 50
Water Lewel:

D"’:;" Symbol Discription ED

MNote

Ground Surface 28.00

Sandy Clay 0.00
Z20.00

Silty CI 800
Wty Clay 18.00

.| Sand 10.00
7.00

Silty Clay Z1.00
0.00

Kurkar Z8.00

M ERL -20.00

48
Clay 48.00
—59’ 2200
5000

Total Depth: 50

logged by: Hazem Altayeb

Figure(5.2.a) Lithological well logs used for creating cross section (Khalid bin Alwaleed)

37

www.manharaa.com



Borehole ID: Gi45 ¥-Cordinate: 91853
Location: ¥-Cordinate: 95530
Well type: Total Depth: 45
Elevatin: 29 Water Level:
lml ) Symbal Discription ED Hote
Ground Surface 20.00
Sandy Clay 0.00
27.00
Kurkar 200
-1.00
Clayey Sand 3000
] -8.00
Clay 37.00
-16.00
45.00
Total Depth: 45 logged by: Hazem Altayeh

Figure (5.2.b): Lithological well logs used for creating cross section (G/45)
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From lithological wells data, cross sections have been created in the study area. The cross
sections of Northern Gaza area are shown through figure (5.3), figure (5.5), while figures
(5.5) to (5.12) represents the cross sections for Gaza area, and figures (5.13), (5.15)
represents the cross sections for middle area.

Cross sections show the distribution of impervious to semi impervious layers and lenses
alternating with predominantly permeable sand and calcareous sandstones. Near the coast,
coastal clay lenses extends about 1-4 km in land and divides aquifer sequence into three or
four sub-aquifers (referred to as sub-agquifers A, B1, B2 and C) depending upon the
location. These cross sections will helps for identifying the impact of the lithological

structure in the deterioration of the groundwater quantity and quality in the study area.

There is many problem we find in the section, some of these problem is defined as:
e Some of wells not have a data because there drill without monitoring.
e Some of wells closed and not have data for many depth because it was drilling
without document the well log
e Some of these wells located out of study area and also not find data about these
wellsin PWA.

5.1.1 Cross sections No. 1

Cross section No.1 figure (5.3) represents the Northern part of Bait Hanoun that close to the
Northern border. Thirteen lithological wells log have been used to draw this cross section.
These wells arranged from West to East as a follows: 28, A/170A, A/190, A/193, A/195,
A/172, A/188, A/201, BLBH/4D, C/137, B/14/1, B/17/1 and BH/1.

The section shows the many layers for different thickness for clay extending to the mid of
cross section. This section shows role of lithological sub-surface in limiting of the aquifer
capacity for receiving quantities of renewable water due to these clay lens. From this

section, it can beinferred that:

e There are many coasta clay lenses extend eastward from 1Km to about 5Km in the

aquifer structure and divided it into four sub-aquifers (A, B1, B2 and C).
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e There are many problem that find when this section created, these problems

represented in:

1. There are two boreholes have missing data or error data so that’s required to

research and editing these data or change some of these borehole.
2. Theclayey layers that above aguifer C extended about 2 km because there is no

boreholes reached this layer depth so this lenses can’t extended.

3. Thefigure shows that the thickness of the aquifer is amost the same Eastward,
itisabout 120 m at west and East , but decreases westward with 12°

CH37

B4/ BTGy

Elevation

Cross-Section Profile

L ocation: Gaza Strip

Section No. 1

Drown By: H. Altayeb | 2015

Figure. (5.3) Cross section No.1 at Beait Hanoun area
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5.1.2 Cross sections No. 2

Cross section No.2 figure (5.4) It is the same as one that done by Greitzer and Dan, 1967.
Cross section No.2 paralel to the section No.1 and located in Beat Lahia area. Eight
lithological well logs have been used to draw this section. These wells from West to East
are: A/189, 26 A-B, A/196, A/60, CAMP-1 Pilot, C/137, BH/2 and CAMP-10-PFilot.

The section shows the mgjor difference represented by the thick clay lens extending to the

mid of cross section.

e There are many of the coastal clay lenses extend towards to East from 0.5Km to about
1.5Km in the aquifer structure and divided it into four sub-aquifers (A,B1 and C).

e The figure shows that the thickness of the aquifer is amost the same Eastward, it is
about 120 m at west and East , but decreases westward with 12°

e Coastal aquifer in the West is divided by clay lenses, and including a thick clay lens
within lithological structure that extends 1.5Km to the east reaching to center.

e From the figures there is many differences between the old section and the new section
and it’s represented in:

1. Sand layer in the new section appears thicker than the old section.

2. The clayey layers that above aguifer C in the new section that’s being less than
layer in the old section and in new section that can also extended it for 1.5 km
only.

3. The new section appear a layer of clay in the east that have length about 3 km
that’s not find in the old section.
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Figure (5.4.b): Updating for cross section N0.99 in Study area
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5.1.3 Cross sections No. 3

Cross section No.3 figure (5.5) is located between Gaza and Jabalia. This cross section is
amost the same as one that done by Greitzer and Dan, 1967 cross section N0.98. Ten
lithological well logs have been used to draw this cross section. These wells include
AT.98.1, 24, 25 A-B, D/75 Pilot, D/60/1, E/156, Q/72, Q/70, Q/69A and BH/4.

The section shows the primary difference represented by the thick clay lens extending to
the mid of cross section. This section shows the lithological sub-surface in limiting of the
aquifer capacity for receiving quantities of renewable water due to these clay lens. From
this section, it can be inferred that:

e There are many of the coastal clay lenses extend eastward from 1Km to about 5Km in
the aquifer structure and divided it into four sub-aquifers (A,B1,B2 and C).

e Saturated aquifer thickness is characterized as less thick in the Eastern part.

e Coastal aquifer in the West is divided by clay lenses, and including a thick clay lens
within lithological structure that extends 5Km to the east reaching to center.

e The new section aso display that more than 4 sub-agquifer may be found in the coastal
area

e The figure shows that the thickness of the aquifer is amost the same Eastward, it is
about 120 m at west and East , but decreases westward with 12°

e The new section appear that the aquifer B2 contain three layers of clay in the coastal
area and there length more than 1 km.

e The clayey layer that above aquifer B2 has more length than the layer in the old
section it has a length more than 5 km extended through borehole ( AT-98-1,24,25A -
B, AT-98-2, D/75 pilot, D/60/1, E/156).

¢ Inthe east of new section there are more than one clayey layers but in the old just one
layer can be defined.
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Figure (5.5.b): Updating for cross section N0.98 in Study area
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5.7.4 Cross sectionsNo. 4

Figure (5.6) shows cross section No.4 that is located northern part of Gaza city. This
section is similar to the old cross section No0.97 that done by Greitzer and Dan, 1967.
Thirteen lithological well logs have been used to draw this cross section. These wells
include AT_97 1, 2 A-B-C-D-E-F, 36 A-B, Alshaikh Radwan Well, E/161, AT-97-4, AT-
97-5, Boring BH-2, CB-04, Q/16A and C/140.

From the figures it can be inferred that some differences between the new and old sections.

These differences could be summarized as follows:

e There are many of the coastal clay lenses extend eastwards about 2.5Km in the aquifer
structure and divided it into four sub-aquifers (A,B1,B2 and C) and every one of these
aquifer have a clayey layer that parallel to the main clay layer.

e Thedip angle for the clayey lens that above aquifer C is sharp in the old section but in
the new oneit is smoother and less dipping.

e From west to the middle of the new section shows a sandy layer, not a clay one as old
section presented.

e Also in the east of new section there is a clayey lens in the end of depth of borehole
Q/16A that’s not find in the old section and these lens is possible to be more thickness.

e The figure shows that the thickness of the aquifer is amost the same Eastward, it is
about 120 m at west and East , but decreases westward with 12°

e Clayey lensthat’s above the aquifer B1 islonger than the same lens in the old section.

e There are some of layers of clay dispersed close to the surface with various thickness.
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Figure (5.6.b): Updating for cross section N0.97 in Study area
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5.1.5 Cross sections No. 5

Cross section No.5 figure (5.7) is located northern part of Gaza city. This cross section is
almost the same as one that done by Greitzer and Dan, 1967 cross section N0.96. Twenty
lithological well logs have been used to draw this cross section. These wells include AT-
96-1, AT-96-2, R/313, AT-96-3, R/308, R/233, R/219, Tunis ALkhadra, R/278, AT-96-4,
R/272C and AT-96-5.

From the figures it can be inferred that some differences between the new and old sections.

These differences could be summarized as follows:

e There are some of the coastal clay lenses extend towards to East from 1Km to about
2Km in the aquifer structure and divided it into four sub-aquifers.

e The clayey lens that above B2 in the new section is smaller than in length the same
lens in that find in the old section this is because there is more new boreholes used in
pathline and there are not have clayey layer to extend the clayey lens through it.

e The third clayey lens near the coast it being smooth angle not as an old section that
have sharp angle.

e The figure shows that the thickness of the aquifer is amost the same Eastward, it is
about 120 m at west and East , but decreases westward with 12°

e Coastal aquifer in the West is divided by clay lenses, and including a very thick clay
lens within lithological structure that extends 5Km to the east reaching to center.

e There are many clayey lens appear in the east of new section with different length and
thickness that its nit defined in the old section.

e The new section display that clay layer extend from the middle to the east in different

thickness.
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Figure (5.7.a): Cross section No. 96 by Greitzer and Dan, 1967
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Figure (5.7.b): Updating for cross section N0.96 in Study area
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5.1.6 Cross sections No. 6

Cross section No.6 figure (5.8) is located in middle Gaza city. This cross section is amost
the same as one that done by Greitzer and Dan, 1967 cross section N0.95. Twenty
lithological well logs have been used to draw this cross section. These wells include AT-
95-1, RG2, R/277, R/293, R/218, R/305, R/219, AT-95-3, AT-95-4, R/272A, R/272B and
AT-95-5.

Cross section No.6 shows presence of three separate thick clay lenses in middle and the
East of cross section, where these lenses are shown in the old cross section since 1986 due

to no adequate available information in these area.

From the figure can be find many differences between the old and the new section which

areilluminated as:

e Theclay layer that extendsin the old section from the shore to the middle was replaced
with asand layer in the new one.

e There is clayey sand on the surface extends from the middle to the east in the old
section, whereas in the new one, it was replaced with a clay layer is getting thicker
from the east towards the middle.

e There are many clay layersin the new section in the east, which are larger and longer.

e Clay layer near the surface near the shore and extends about 2 km, with 5 m thick.

e Saturated aquifer thickness is characterized as very low in the Eastern part is about
60m or less, increase gradually to the Western part reaching to 130m.

e The figure shows that the thickness of the aquifer is amost the same Eastward, it is
about 120 m at west and East , but decreases westward with 12°
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Figure (5.8.a): Cross section No. 95 by Greitzer and Dan, 1967
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Figure (5.8.b): Updating for cross section N0.95 in Study area
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5.1.7 Cross sections No. 7

Cross section No.7 figure (5.9) is located Southern part of Gaza. This cross section is
almost the same as one that done by Greitzer and Dan, 1967 cross section N0.94. Twenty
lithological well logs have been used to draw this cross section. These wells include 6, 9,
Netsarim, F/191, F/199, 9B, Fi/8, Fi/2, F/205, Fi/7, F/204 and BJ/3.

The section shows the fundamental thick for clay lens extending to the mid of cross section.
This section shows role of lithological sub-surface in limiting of the aquifer capacity for
receiving quantities of renewable water due to these clay lens. From this section, it can be
inferred that:

e There are many of the coastal clay lenses extend towards to East from 1Km to about
5Km in the aguifer structure and divided it into four sub-aquifers (A,B1,B2 and C).
But the new section display that more than four sub-aquifer that fined near the coast
area.

e The figure shows that the thickness of the aquifer is amost the same Eastward, it is
about 120 m at west and East , but decreases westward with 12°

e The new section display that clay layer extend from the middle to the east in different
thickness.

e There are many differences between the old section and the new one:

1) The three clay layers near the shore which are extended to the middle appear
longer than in the old section.

2) Thereisan extraclay layer that appears about 140 m deep near the shore where it
isin the Sagiah.

3) The clay layer in the old section near the surface which extends from the west to
the middle hasn't appeared in the new section where there is sand layer.

4) Theloam sand layer in the old section from the east to the middle hasn’t appeared
in the new one which was replaced with a clay layer in the east, and a sand layer

inthe middle.
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Fig5.9.a Cross section No. 94 by Greitzer and Dan, 1967
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Figure (5.9.b): Updating for cross section N0.94 in Study area
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5.1.8 Cross sections No. 8

Cross section No.8 figure (5.10) is located in ALzahra and. This cross section is aimost the
same as one that done by Greitzer and Dan, 1967 cross section N0.93. Eleven lithological
well logs have been used to draw this cross section. These wells include AT-93-1, ALzahra

city well, Q/24, F/203, G/51, AT-93-2, F/68B, BJ/1, BJ4, Fi/3 and Ji/11.

The section shows the fundamental thick for clay lens extending to the mid of cross section.
This section shows role of lithological sub-surface in limiting of the aquifer capacity for
receiving quantities of renewable water due to these clay lens. From this section, it can be

inferred that:

There are many of the coastal clay lenses extend towards to East from 1Km to about

2.5Km in the aquifer structure and divided it into four sub-aquifers (A,B1,B2 and C).
e The figure shows that the thickness of the aquifer is amost the same Eastward, it is
about 120 m at west and East , but decreases westward with 12°
e The new section display that many clay layer find in the middle and the east of Gaza
areain different thickness. But in the old section there just one layer of clayey sand ore
loam sand that find in the east of these section area not clay as that display in new
section.
e Thereis abig similarity between the old section and the new one for the sand layers,
but there are some differences:
1- The loam sand layer on the surface in the eastern area in the old section is
replaced with a sand layer and another clay layer in the near area of the middle.
2- The old section appears a clay layer from the shore to the middle on the surface
whereas in the new section thereis a sand layer replaced in the clay.
3- There are many clay layers spread near the surface with different length and

thickness.
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Figure (5.10.b): Updating for cross section No.93 in Study area
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5.1.9 Cross sections No. 9

Cross section No.9 figure (5.11) is located southern part of Gaza and. This cross section is
almost the same as one that done by Greitzer and Dan, 1967 cross section N0.92. Thirteen
lithological well logs have been used to draw this cross section. These wells include AT-
92-1, G/22, G/49, AT-92-2, G/45, 3 A-B, S/61, AT-92-4, S/29, AT-92-4, S/29, S/72,
Magbola, CAMP-14 Pilot and S/82.

The section shows the fundamental thick for clay lens extending to the mid of cross section.
This section shows role of lithological sub-surface in limiting of the aquifer capacity for
receiving quantities of renewable water due to these clay lens. From this section, it can be

inferred that:

e There are many of the coastal clay lenses extend towards to East from 1Km to about
7Km in the aquifer structure and divided it into four sub-aquifers (A,B1,B2 and C).

e The figure shows that the thickness of the aquifer is almost the same Eastward, it is
about 120 m at west and East , but decreases westward with 12°.

e During checking the section, you will find the following:

1- Theclay layer on the C section extends from west to east 1 km, apparently this
layer islonger than it isin the old section

2- Thereis clay sand on the surface near the shore which is the samein the old one.

3- Thereisanother sand layer in the east which is thicker than the same layer in the
old section.

4- Thereisaclay layer in the middle on the surface looks longer than it isin the
old one.

5- There are clay layers with different deeps in the middle and the east, with

different thickness.
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Figure (5.11.a): Cross section No. 92 by Greitzer and Dan, 1967
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Figure (5.11.b): Updating for cross section N0.92 in Study area
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5.1.10 Cross sections No. 10

Cross section No.10 figure (5.12) is located southern part of Gaza. This cross section is
almost the same as one that done by Greitzer and Dan, 1967 cross section No.91. Fourteen
lithological well 1ogs have been used to draw this cross section. These wells include G/503,
AT-91-1, G/2, G/1, AT-91-2, H/97, CAMP-5-Filot, AT-91-3, AT-91-4, AT-91-5, S/65A,
S/80, S/71 and S/42A.

The section shows the fundamental thick for clay lens extending to the mid of cross section.
This section shows role of lithological sub-surface in limiting of the aguifer capacity for
receiving quantities of renewable water due to these clay lens. From this section, it can be
inferred that:

e There are many of the coastal clay lenses extend towards to East from 1Km to about 7Km
in the aguifer structure and divided it into three (nut four as old section) sub-aquifers
(A,B, and C).

e The figure shows that the thickness of the aquifer is amost the same Eastward, it is about
120 m at west and East , but decreases westward with 12°

e There are many differences between the old section and new one which shows in the
following pictures:

1- In the new section there are two clay layers from the west to the middie which
divide the aguifer well into 3 sections instead of 4 which is shown in the old section,
where it shows 3 clay layers.

2- Thereis aclay layer in the middle of the section with 100 meters deep, 20 meters
thick, and 2 km long.

3- The old section appears a clayey sand layer from the east to the west while in the
new section it’s replaced with different divided clay and sand layers, and thereis a
clay sand layer with 2 km from the east.

4- Thereisaclay sand layer in the east of the new section with 20 meters deep, to the
middle about 2 km.

5- There are many clay layers spread from the east to the west of the section with
different length, depth and thickness
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Figure (5.12.a): Cross section No. 91 by Greitzer and Dan, 1967
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Figure (5.12.b): Updating for cross section No.91 in Study area
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5.1.11 Cross sections No. 11

Cross section No.11 figure (5.13) is located southern part of Gaza. This cross section is
amost the same as one that done by Greitzer and Dan, 1967 cross section N0.90. Ten
lithological well logs have been used to draw this cross section. These wells include H/88,
AT-90-1, AT-90-2, Alzwaydah Khaled bin Alwaleed, S/65A, AT-90-3, S/49, AL musader,
S/69 and T/46.

The section shows the fundamental thick for clay lens extending to the mid of cross section.
This section shows role of lithological sub-surface in limiting of the aquifer capacity for
receiving quantities of renewable water due to these clay lens. From this section, it can be
inferred that:
e There are many of the coastal clay lenses extend towards to East from 1Km to about 7Km
in the aquifer structure and divided it into four sub-aquifers (A,B1,B2 and C).
e During checking the section, you will find the following:
1- Thereis sand layer on the surface near the shore which is the same in the old
one.
2- Thereisanother sand layer in the east which is thicker than the same layer in the
old section.
3- There is aclay layer in the middle on the surface looks longer than it is in the
old one.
4- There are clay layers with different deeps in the middle and the east, with
different thickness.
5- The old section appears a loam sand layer from the east to the middle while in
the new section it’s replaced with different divided clay and sand layers, and

thereisaclay sand layer with 2 km from the east.
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Figure (5.13.b): Updating for cross section No.90 in Study area
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5.1.12 Cross sections No. 12

Cross section No.12 figure (5.14) is located in middle area. This cross section is aimost the
same as one that done by Greitzer and Dan, 1967 cross section N0.89. Fourteen lithological
well logs have been used to draw this cross section. These wells include H/98, PWA, AT-
89-1, AT-89-2, Ji/18, AT-89-3, AT-89-4, J/85, EZ/1, J13, AT-89-5, T/37, T/43 and T/48.

The section shows the fundamental thick for clay lens extending to the mid of cross section.
This section shows role of lithological sub-surface in limiting of the aguifer capacity for
receiving quantities of renewable water due to these clay lens. From this section, it can be

inferred that:

e There are many of the coastal clay lenses extend towards to East from 1Km to about 5Km
in the aquifer structure and divided it into four sub-aquifers (A,B1,B2 and C).

e The new section display that the layer of clay soil that extend from the east to the near
coast areain different thickness.

e There are many differences between the old section and new one which shows in the
following pictures:

1- In the new section there are four clay layers from the west to the middle which
divided the aquifer well into 4 sections instead of 3 which is shown in the old
section, where it shows 3 clay layers.

2- Thereisaclay layer extended from the west to the east with difference thick but it’s
cutting at the middle for about 1 km length with sand layer and at near the coast.

3- The old section appears a clayey sand layer from the east to the west while in the
new section it’s replaced with different divided clay and sand layers, and there is a
sand layer with 2 km and 4 km from the east.

4- Thereisasilty sand lensin the east of the new section with 80 meters deep, to the
middle about 2 km.

5- There are many clay layers spread from the east to the west of the section with
different length, depth and thickness.
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Figure (5.14.a): Cross section No. 89 by Greitzer and Dan, 1967
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Figure (5.14.b): Updating for cross section No.89in Study area
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5.1.13 Cross sections No. 13

Cross section No.13 figure (5.15) is located at middle part of Gaza strip. This cross section
is amost the same as one that done by Greitzer and Dan, 1967 cross section N0.88. Nine
lithological well logs have been used to draw this cross section. These wells include DB/6,
AT-88-1, AT-88-2, K/21, K/20, AT-88-3, K/7A and T/44. The section shows the

fundamental thick for clay lens extending to the mid of cross section.

This section shows role of lithological sub-surface in limiting of the aquifer capacity for
receiving quantities of renewable water due to these clay lens. From this section, it can be

inferred that:

e There are many of the coastal clay lenses extend towards to East from 1Km to about 7Km
in the aquifer structure and divided it into four sub-aquifers (A,B1,B2 and C).
e The figure shows that the thickness of the aquifer is amost the same Eastward, it is about
120 m at west and East , but decreases westward with 12°
e There are many differences between the old and the new section which are illuminated as:
1- Thereis clayey sand on the surface extends from the middle to the east in the old
section, whereas in the new one, it was replaced with a sand layer is getting thicker
from the east towards the East.
2- There are many clay layers in the new section in the east and middle, which are
larger and longer.
3- Clay layer in the middle and near the surface can find at depth about 3 m and it have

amore than 20 m thickness.
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Figure (5.15.a): Cross section No. 88 by Greitzer and Dan, 1967
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Figure (5.15.b): Updating for cross section No.88 in Study area
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CHAPTER SIX

CONCLUSIONSAND RECOMMENDATIONS

6.1 Conclusions

This research is considered to be one of the main studies which evauate the geological of
Gaza Strip. The research mainly collected the considerable number of top soil samples from
(North, Gaza and Middle area) of Gaza Strip Governorates. The researcher collected 300
boreholes and wells from PWA and used WinLog and WinFence analyses were used to

present the findings.

The following conclusions that achieved:

e Thisstudy isconsidered asinitia Gaza strip geological data bank and maps, which can
help geologists, geotechnical engineers, agricultural and environmental for collecting
initial data for design projects and soil investigation especially for areas with low
borings.

e Sub-surface lithological structures in the study area has been shown their important
and main. As well as, in comparison the revised cross sections with old sections that
created by Greitzer and Dan, 1986. It can be concluded that's were used to present the
findings.

e The sections presents soil, and rock types changes along these directions some of these
proposed sections correlated well with previous sections suggested by others, while
others show different sections.

e Presence of thick clay lens reduces the infiltrated rainwater to replenish the
groundwater and minimizes aquifer capacity of store more quantities of freshwater.

e Therearesignificant variationsin terms of available lithological information and shape
of the present clay lenses in the old cross section.

e Thickness of saturated zone in the Western part of the aquifer in the study areais about
90m decreasing gradually toward the East and Southeast to 20m or less. There are
three or four clay lenses intruded the agquifer land, and divided the main coastal aquifer

into three or four sub aquifers.
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6.2 Recommendations:
According to obtained results the following main recommendations can be generated:

e Create Data bank over the Internet that contains geological and geotechnical
characteristics to get them on demand.
e Collect more datato be as for building 3 dimensions model for Gaza strip.
e Selecting new geotechnical characteristics to conduct the same studies.
e Standardization the geological terminology during drilling wells and description.
e Regards geological characteristics of the soil, water levels (tables) can be integrated to
gain more information about water resources with more areas.
e Thecollected datamapsisavery important tool that can be used to:
v" Determine location of solid waste
v Define, building areas
v' Mark areas for agriculture purposes
v Assign areas to be used for wastewater treatment plants.
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Borehole ID: AT_95_1 X-Cordinate: 95491 Borehole ID: AT_95_1 X-Cordinate: 95491
Location: Y-Cordinate: 1002633 Location: Y-Cordinate: 1002633
Well type: Total Depth: 183.5 Well type: Total Depth: 183.5
Elevatin: 18 Water Level: Elevatin: 18 Water Level:
D(e“':;" Symbol Discription EID Note D(e“':;" Discription EID Note
Ground Surface 18.00
Sand 0.00
-52.00
70.00
-57.00
75.00
3.00
Kurkar 15.00
-77.00
95.00
-24.00
Clay 42.00
E -97.00
530238 115.00
Total Depth: 183.5 logged by: Hazem Altayeb ‘ ‘ Total Depth: 183.5 logged by: Hazem Altayeb
Borehole ID: AT_95_1 X-Cordinate: 95491 Borehole ID: AT_95_2 X-Cordinate: 97170
Location: Y-Cordinate: 1002633 Location: Y-Cordinate: 99590
Well type: Total Depth: 183.5 Well type: Total Depth: 38.7
Elevatin: 18 Water Level: Elevatin: 40 Water Level:
I Depth I
Discription E/D Note (m) Symbol Discription E/D Note
Ground Surface 40.00
Clay 0.00
-138.00
Sandstone 156.
20.00
Kurkar 20.00
22
24
26
28
30
-165.50 32
78350
34
36
38 1.30
3870
40
Total Depth: 183.5 logged by: Hazem Altayeb ‘ ‘ Total Depth: 38.7 logged by: Hazem Altayeb
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Borehole ID: AT_95_3
Location:

X-Cordinate: 98540
Y-Cordinate: 99480

Well type: Total Depth: 37
Elevatin: 40 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 40.00
& Clay 0.00
2
4
6
8
10
12
14
16
18
20
18.00
22
Kurkar 22.00
24
a1 14.00
2 Clay 26.00
28
% 9.00
31.00
32
34
% 3.00
37.00
38
40
Total Depth: 37 logged by: Hazem Altayeb ‘
Borehole ID: AT_95_5 X-Cordinate: 100500
Location: Y-Cordinate: 98500
Well type: Total Depth: 84
Elevatin: 55 Water Level:
D(e“':;" Symbol Discription EID Note
7.00
3.00
52.00
-25.00
Sandstone 80.00
-?a?.OO
.00
85
87
89

Total Depth: 84

logged by: Hazem Altayeb ‘

Borehole ID: AT_95_5

X-Cordinate: 100500

Location: Y-Cordinate: 98500
Well type: Total Depth: 84
Elevatin: 55 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 55.00
Clay 0.00
47.00
Kurkar 8.00
43.00
Clay 12.
41.00
Kurkar 14.00
21.00
Clay 34.00
17.00
Kurkar 38.00
‘ Total Depth: 84 logged by: Hazem Altayeb
Borehole ID: AT_96_1 X-Cordinate: 96403
Location: Y-Cordinate: 103516
Well type: Total Depth: 163
Elevatin: 18 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 18.00
Sand 0.00
-2.00
Kurkar 20.00
-30.00
Clay 48.00
-35.00
Kurkar 53.00

‘ Total Depth: 163

logged by: Hazem Altayeb
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Borehole ID: AT_96_1

X-Cordinate: 96403

Location: Y-Cordinate: 103516
Well type: Total Depth: 163
Elevatin: 18 Water Level:
D(e“':;" Symbol Discription EID Note
: -45.00
Clay 63.00
-50.00
Kurkar 68.00
-65.00
Clay 83.00
-85.00
Sandstone 103.00
Total Depth: 163 logged by: Hazem Altayeb ‘
Borehole ID: AT_96_2 X-Cordinate: 96920
Location: Y-Cordinate: 103150
Well type: Total Depth: 62
Elevatin: 40 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 40.00
Sand 0.00
25.00
Kurkar 15.00
36-Fhtosk 3.00
38 Clay 37.00
40 -1.00
42 Kurkar 41.00
4457
46
48
50
52
54
56
58
60
62 -22.00
62.00

64

Total Depth: 62

logged by: Hazem Altayeb ‘

Borehole ID: AT_96_1

X-Cordinate: 96403

Location: Y-Cordinate: 103516
Well type: Total Depth: 163
Elevatin: 18 Water Level:
D(e“':;" Symbol Discription EID Note
-132.00
Sandstone 150.00
-145.00
164 163.00
166
168
170
172
174
176
178
180
‘ Total Depth: 163 logged by: Hazem Altayeb
Borehole ID: AT_96_3 X-Cordinate: 97950
Location: Y-Cordinate: 102570
Well type: Total Depth: 55
Elevatin: 40 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 40.00
Sand 0.00
30.00
Kurkar 10.00
18.00
Clay 22.00
13.00
Kurkar 27.00
8.00
Clay 32.00
3.00
Kurkar 37.00
-15.00
.00

‘ Total Depth: 55

logged by: Hazem Altayeb
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Borehole ID: AT_96_4

X-Cordinate: 99600

Location: Y-Cordinate: 98700
Well type: Total Depth:
Elevatin: 70 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 70.00
Clay 0.00
62.00
Kurkar -
58.00
Clay 38.88
Kurak T4.00
36.00
3488
Kurkar 36.00
29.00
Clay 47.00
25.00
Kurkar 45.00
15.00
Clay 55.00
11.00
Kurkar 59.00
-3.50
7350
Total Depth: logged by: Hazem Altayeb ‘
Borehole ID: AT_96_5 X-Cordinate: 100500
Location: Y-Cordinate: 98500
Well type: Total Depth: 84
Elevatin: 59 Water Level:
D(e“':;" Symbol Discription EID Note
1 -4.00
Clay 53.00
-9.00
Kurkar -
-25.00
84.00

87

89

Total Depth: 84

logged by: Hazem Altayeb ‘

Borehole ID: AT_96_5

X-Cordinate: 100500

Location: Y-Cordinate: 98500
Well type: Total Depth: 84
Elevatin: 59 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 59.00
0.00
49.00
10.00
19.00
40.00
16.00
43.00
‘ Total Depth: 84 logged by: Hazem Altayeb
Borehole ID: AT_97_4 X-Cordinate: 100950
Location: N G Y-Cordinate: 102520
Well type: Total Depth: 49
Elevatin: 31.5 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 31.50
& Clay 0.00
Clay
28.00
Kurkar 3.50
Kurkar
-17.50
.00

‘ Total Depth: 49

logged by: Hazem Altayeb
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Borehole ID: AT_97_5
Location: N G

Well type:

Elevatin: 61

X-Cordinate: 101970
Y-Cordinate: 102410
Total Depth: 89
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

Ground Surface

61.00

q

Sandy Clay

> BN

Sandy Clay

0.00

52.50

8.50

14.00

48 Clay
Clay

47.00

10.50

Total Depth: 89

logged by: Hazem Altayeb ‘

Borehole ID: AT_97_7

X-Cordinate: 102670

Location: N G Y-Cordinate: 102040
Well type: Total Depth: 107
Elevatin: 40 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 48.00
Sand 0.00
Sand
43.00
Kurkar 5.00
Clay
31.00
Clay 17.00
Kurkar
27.50
kurkar 20.50
13.50
clay 34.50
10.00
Kurkar 38.00
6.50
Clay 3150
3.00
45.00

Kurkar

Total Depth: 107

logged by: Hazem Altayeb ‘

Borehole ID: AT_97_5
Location: N G

Well type:

Elevatin: 61

X-Cordinate: 101970
Y-Cordinate: 102410
Total Depth: 89
Water Level:

Depth

(m) Discription

E/D

Note

Kurkar
Kurkar

52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86

88

-28.00

90
92
94
96
98
100

89.00

‘ Total Depth: 89

logged by: Hazem Altayeb

Borehole ID: AT_97_7
Location: N G

Well type:

Elevatin: 40

X-Cordinate: 102670
Y-Cordinate: 102040
Total Depth: 107
Water Level:

Depth

(m) Symbol Discription

E/D

Note

-24.50

72.50

-35.00

-28.00
76.00

Clay

83.00

Sandstone

-59.00

-38.50
86.50

107.00

‘ Total Depth: 107

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: AT_98_1
Location: N G

Well type:

Elevatin: 28

X-Cordinate: 98550
Y-Cordinate: 106918
Total Depth: 196
Water Level:

Borehole ID: AT_98_1

X-Cordinate: 98550

Depth

(m) Symbol

Discription

E/D

Note

Ground Surface

28.00

Sand
Sand

0.00

22.00

Kurkar
Kurkar

6.00

Clay
Clay

12.00
6.

Kurkar
Kurkar

8.00
20.00

-16.00

Clay
Clay

44.00

Kurkar
Kurkar

-39.00

67.00
-42.00

-20.00
4800 |

70.00

Total Depth: 196

logged by: Hazem Altayeb ‘

Borehole ID: AT_98_1
Location: N G

Well type:

Elevatin: 28

X-Cordinate: 98550
Y-Cordinate: 106918
Total Depth: 196
Water Level:

Depth
(m) Symbol

Discription

E/D

Note

142
144
146
148
150
152
154
156
158
160
162
164

166 Sagiah
168 Sagiah
170
172
174
176
178
180
182
184
186
188
190
192
194

-168.00

-137.00
765.00

198
200
202
204
206
208
210

796.00

Total Depth: 196

logged by: Hazem Altayeb ‘

Location: N G Y-Cordinate: 106918
Well type: Total Depth: 196
Elevatin: 28 Water Level:
D(e“':;" Discription EID Note
Kurkar
72 Kurkar
74
76
78
80 -52.00
82 82.00
84 Kurkar
86 Kurkar
-70.00
T00.00
Kurkar
Kurkar
-80.00
Clay 18500
Clay 110.00
Kurkar
-92.00
120.00
-100.00
728.00
‘ Total Depth: 196 logged by: Hazem Altayeb
Borehole ID: AT_98_2 X-Cordinate: 99916
Location: N G Y-Cordinate: 105941
Well type: Total Depth: 86.5
Elevatin: 48 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 48.00
Sand 0.00
Sand
44.00
Kurkar 4.00
Kurkar
24.00
Sand 24.00
Sand
20.00
28.00

Kurkar
Kurkar

‘ Total Depth: 86.5

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: AT_98_2 X-Cordinate: 99916
Location: N G Y-Cordinate: 105941
Well type: Total Depth: 86.5
Elevatin: 48 Water Level:
D(e“':;" Discription EID Note
52
54 1 -7.00
56 Clay 55.00
Clay
58 -11.00
60 Kurkar 59.00
Kurkar
62
64
66
68
70
72
74
76
78
80
82 -34.50
Clay 82.50
84 Clay
86 -38.50
86.50
88
90
92
94
96
98
100
Total Depth: 86.5 logged by: Hazem Altayeb ‘
Borehole ID: B/17/1 X-Cordinate: 107260
Location: N G Y-Cordinate: 106141
Well type: Total Depth: 69
Elevatin: 70 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 70.00
Sand 0.00
60.00
Clay 10.00
30.00
Kurkar 40.00
12.00
58.
2.00

Total Depth: 69

logged by: Hazem Altayeb ‘

Borehole ID: B/14/1

X-Cordinate: 106823

Location: N G Y-Cordinate: 106457
Well type: Total Depth: 65
Elevatin: 72 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 72.00
Sand 0.00
62.00
Clay 10.00
38.00
Kurkar 34.00
7.00
65.00
‘ Total Depth: 65 logged by: Hazem Altayeb
Borehole ID: BH/1 X-Cordinate: 107750
Location: N G Y-Cordinate: 106000
Well type: Total Depth: 110
Elevatin: 67 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 67.00
Clay 0.00
Clay
37.00
Kurkar 30.00

Kurkar

‘ Total Depth: 110

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: BH/1
Location: N G
Well type:
Elevatin: 67

X-Cordinate: 107750
Y-Cordinate: 106000
Total Depth: 110
Water Level:

Discription

E/D

Note

-23.00

Sandstone
Sandstone

90.00

-43.00

110.00

Total Depth: 110

logged by: Hazem Altayeb ‘

Borehole ID: BH/2
Location: N G
Well type:
Elevatin: 66

X-Cordinate: 106500
Y-Cordinate: 104900
Total Depth: 125
Water Level:

Depth

(m) Symbol Discription

E/D

Note

72
74
76
78
80
82
84
86
88

-24.00

90
92
7

Clay
Clay

90.00

96

98
100
102
104
106
108
110
12
114
116
118
120
122
124

Sandstone
Sandstone

-59.00

-29.00
95.00

126
128
130
132
134
136
138
140

725.00

Total Depth: 125

logged by: Hazem ALtayeb ‘

Borehole ID: BH/2

X-Cordinate: 106500

Location: N G Y-Cordinate: 104900
Well type: Total Depth: 125
Elevatin: 66 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 66.00
Sand 0.00
Sand
46.00
Sandy Clay 20.00
Sandy Clay
26.00
Kurkar 40.00
Kurkar
‘ Total Depth: 125 logged by: Hazem ALtayeb
Borehole ID: BH/4 X-Cordinate: 105450
Location: N G Y-Cordinate: 102900
Well type: Total Depth: 114
Elevatin: 42 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 42.00
Clay 0.00
Clay
22.00
Sand 20.00
Sand
12.00
30.00

Clay
Clay

‘ Total Depth: 114

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: BH/4

X-Cordinate: 105450

Location: N G Y-Cordinate: 102900
Well type: Total Depth: 114
Elevatin: 42 Water Level:
D(e“':;" Symbol Discription EID Note
42
44
46
48
50
52
54
-13.00
55.00
Total Depth: 114 logged by: Hazem Altayeb ‘
Borehole ID: BJ/1 X-Cordinate: 95200
Location: Gaza Y-Cordinate: 96000
Well type: Total Depth: 43
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 20.00
& Clay 0.00
2
4 15.00
5.00
-23.00
43.00

44

Total Depth: 43

logged by: Hazem Altayeb ‘

Borehole ID: BH/4

X-Cordinate: 105450

Location: N G Y-Cordinate: 102900
Well type: Total Depth: 114
Elevatin: 42 Water Level:
Discription E/D Note
-58.00
100 Sandstone 100.00
Sandstone
102
104
106
108
110
112
-72.00
114.00
116
118
120
‘ Total Depth: 114 logged by: Hazem Altayeb
Borehole ID: BJ/3 X-Cordinate: 97000
Location: Gaza Y-Cordinate: 95200
Well type: Total Depth: 75
Elevatin: 35 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 35.00
& Clay 0.00
Py 33.00
2.00

Kurkar

‘ Total Depth: 75

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: BJ/3
Location: Gaza

X-Cordinate: 97000
Y-Cordinate: 95200

Borehole ID: BJ/4
Location: Gaza

X-Cordinate: 95700
Y-Cordinate: 95300

Well type: Total Depth: 75
Elevatin: 35 Water Level:
D(e“':;" Discription EID Note
-26.00
61.00
-28.00
70
72
74
-40.00
75.00
76
78
80
Total Depth: 75 logged by: Hazem Altayeb ‘
Borehole ID: BLBH/2S X-Cordinate: 103990
Location: N G Y-Cordinate: 107140
Well type: Total Depth: 40
Elevatin: 30 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 40.00
Y Sand 0.00
2 Sand
44
63
83. i 31.50
Silty Clay 8.50
10 Silty Clay
12
14
16
18
20.00
20 Clay 20.00
Clay 18.00
Kurkar 22.00
Kurkar
0.00
40.00

Well type: Total Depth: 46
Elevatin: 45 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 45.00
Clay 0.00
27.00
Sand -
23.00
Clay 22.00
21.00
Kurkar 24.00
17.50
Clay 27.50
9.50
Kurkar -
-1.00
46.00
48
50
‘ Total Depth: 46 logged by: Hazem Altayeb
Borehole ID: BLBH/4D X-Cordinate: 104400
Location: N G Y-Cordinate: 107000
Well type: Total Depth: 40
Elevatin: 35 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 35.00
Sand 0.00
33.00
Clay 2.00
25.50
Kurkar 950
22
24
26
28
30
32
34
36
38
-5.00
i 40.00

Total Depth: 40

logged by: Hazem Altayeb ‘

‘ Total Depth: 40

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: BLBH/10
Location: N G
Well type:
Elevatin: 35

X-Cordinate: 104420
Y-Cordinate: 107060
Total Depth: 11
Water Level:

Deptl
(m)

h

Symbol

Discription

E/D

Note

Ground Surface

35.00

Sand
Sand

0.00

30.40

Clay
Clay

4.60

Sand

- Sand

24.00

26.00
9.00

20

22

24

26

28

30

32

34

36

38

40

11.00

Total Depth: 11

logged by: Hazem Altayeb ‘

Borehole ID: C/137
Location: N G
Well type:
Elevatin: 66

X-Cordinate: 105080
Y-Cordinate: 106350
Total Depth: 91
Water Level:

Deptl
(m)

h

Symbol

Discription

E/D

Note

52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90

-25.00

1

92
94
9%
98
00

91.00

Total Depth: 91

logged by: Hazem Altayeb ‘

Borehole ID: C/137

X-Cordinate: 105080

Location: N G Y-Cordinate: 106350
Well type: Total Depth: 91
Elevatin: 66 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 66.00
Sand 0.00
Sand 64.00
2.00
Silt
| sitt
58.50
Sand 7.50
Sand
; 48.00
Sandy Clay 8.00
Sandy Clay
44.00
Clay 22.00
Gravely Clay
40.00
Sand 26.00
Sand 37.00
Kurkar 29.00
Kurkar
‘ Total Depth: 91 logged by: Hazem Altayeb
Borehole ID: C/140 X-Cordinate: 104950
Location: Northern Gaza Y-Cordinate: 101500
Well type: Total Depth: 63.5
Elevatin: 37 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 37.00
Clay 0.00
Clay
17.00
20.00

22

24

26

28

30

32

34

36

38

40

Kurkar
Kurkar

‘ Total Depth: 63.5

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: C/140
Location: Northern Gaza
Well type:

Elevatin: 37

X-Cordinate: 104950
Y-Cordinate: 101500
Total Depth: 63.5
Water Level:

Borehole ID: CAMP-1 Pilot

X-Cordinate: 103589.2

Depth
(m)

Discription

E/D

Note

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

78

80

-26.50
63.50

Total Depth: 63.5

logged by: Hazem Altayeb ‘

Borehole ID: CAMP-1 Pilot

Location: N G
Well type:
Elevatin: 24.42

X-Cordinate: 103589.2
Y-Cordinate: 107122.3
Total Depth: 150
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

-33.58

58 Clay

60 Marly Clay

58.00
-36.08

Sandy Clay
62 Sandy Clay

64
66
68

60.50

-46.48

Kurkar
Kurkar

70.90

Sandstone
Sandstone

-65.58
90.00 |

Location: N G Y-Cordinate: 107122.3
Well type: Total Depth: 150
Elevatin: 24.42 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 24.42
"~ Sand 0.00
... Sand 2142
Silty Clay 3.00
Silty Clay
13.42
Kurkar 11.00
Kurkar
‘ Total Depth: 150 logged by: Hazem Altayeb
Borehole ID: CAMP-1 Pilot X-Cordinate: 103589.2
Location: N G Y-Cordinate: 107122.3
Well type: Total Depth: 150
Elevatin: 24.42 Water Level:
Discription E/D Note
-125.58
bl I 150.00

Total Depth: 150

logged by: Hazem Altayeb ‘

‘ Total Depth: 150

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: CAMP-4-Pilot
Location: Gaza

Well type:

Elevatin: 64.55

X-Cordinate: 97734.69
Y-Cordinate: 96591.44
Total Depth: 125
Water Level:

Depth

(m) Symbol Discription E/D

Note

Ground Surface 64.55

Sandy Clay 0.00

53.85
Sand 10.70

43.55

o BB Sandy Clay 21.00

24 Sand
26
28
30

32’ Sandy Clay
34

Kurkar
36

38
40
42
44
46
48
50
52
54
56
58
60
62
64

Silty Sand

Kurkar

Total Depth: 125

logged by: Hazem ALtayeb ‘

Borehole ID: CAMP-10-Pilot

X-Cordinate: 107429.5

Location: N G Y-Cordinate: 103939.6
Well type: Total Depth: 145
Elevatin: 81.88 Water Level:

Depth | g mbol Discription EID Note

(m)

Ground Surface 81.88
Silty Clay 0.00
Silty Clay

61.88
Silty Sand 20.00
Silty Sand

47.88
Kurkar 34.00
Kurkar

39.78
Clayey Sand 4210
Clayey Sand

33.78

48.10

Kurkar
Kurkar

Total Depth: 145

logged by: Hazem Altayeb ‘

Borehole ID: CAMP-4-Pilot
Location: Gaza

Well type:

Elevatin: 64.55

X-Cordinate: 97734.69
Y-Cordinate: 96591.44
Total Depth: 125
Water Level:

Depth
(m)

Discription

E/D

Note

-21.15

Silty Sand

85.70

-26.75

Kurkar

91.30

-31.15

Sandstone

95.70

-60.45

125.00

‘ Total Depth: 125

logged by: Hazem ALtayeb

Borehole ID: CAMP-10-Pilot
Location: N G

Well type:

Elevatin: 81.88

X-Cordinate: 107429.5
Y-Cordinate: 103939.6
Total Depth: 145
Water Level:

Depth
(m)

Symbol Discription

E/D

Note

-33.02

-17.12
99.00

Clay
Clay

Sandstone
Sandstone

T17.00

-63.12

745.00

‘ Total Depth: 145

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: CB-04
Location: Gaza
Well type:

X-Cordinate: 103873
Y-Cordinate: 101673
Total Depth: 70.5

Elevatin: 60.28 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 60.28
Clay 0.00
53.08
Sand 7.20
44.08
Kurkar 1620
-10.22
70.50
Total Depth: 70.5 logged by: Hazem ALtayeb ‘
Borehole ID: D/75-pilot X-Cordinate: 101076.8
Location: N G Y-Cordinate: 105813.5
Well type: Total Depth: 141
Elevatin: 20.8 Water Level:
D(e“':;" Symbol Discription EID Note
-57.70
78.50

Clay
MARLY CLAY

‘ Total Depth: 141

logged by: Hazem Altayeb ‘

Borehole ID: D/75-pilot

X-Cordinate: 101076.8

Location: N G Y-Cordinate: 105813.5
Well type: Total Depth: 141
Elevatin: 20.8 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 20.80
" sand 0.00
FINE SAND
17.30
Silty Clay 3.50
SILTY CLAY
6.30
Kurkar 14.50
Kurkar
-1.20
22
Silty Clay 22.00
o4 SILTY CLAY
-5.20
26 Kurkar -
28 Kurkar
30
32
34
36
38
40
‘ Total Depth: 141 logged by: Hazem Altayeb
Borehole ID: D/75-pilot X-Cordinate: 101076.8
Location: N G Y-Cordinate: 105813.5
Well type: Total Depth: 141
Elevatin: 20.8 Water Level:
D(e“':;" Symbol Discription EID Note
-65.70
Silty Clay 86.50
Silty Clay 67.20
Kurkar
-81.20
Clay 702.00
MARLY CLAY
-84.20
Sandstone 105.00
Sandstone

‘ Total Depth: 141

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: D/75-pilot

X-Cordinate: 101076.8

Location: N G Y-Cordinate: 105813.5
Well type: Total Depth: 141
Elevatin: 20.8 Water Level:
D(e“':;" Symbol Discription EID Note
122
124
126
128
130
132
134
136
138
140 -120.20
141.00
142
144
146
148
150
152
154
156
158
160
Total Depth: 141 logged by: Hazem Altayeb ‘
Borehole ID: E/54A X-Cordinate: 99335
Location: GAZA Y-Cordinate: 105060
Well type: Total Depth: 68
Elevatin: 40 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 40.00
Sand 0.00
Sand
32.50
Clayey Sand 7.50
Clayey Sand
25.00
Kurkar 15.00
Kurkar
-7.00
Clay 47.00
-12.00
Kurkar 52.00
-17.00
Clayey Sand 57.00
Clayey Sand
-28.00
68.00

Total Depth: 68

logged by: Hazem ALtayeb ‘

Borehole ID: DB/6

X-Cordinate: 85100

Location: Y-Cordinate: 91050
Well type: Total Depth: 24
Elevatin: 9 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 9.00
Sand 0.00
-3.00
Kurkar 12.00
-15.00
24.00
26
28
30
32
34
36
38
40
‘ Total Depth: 24 logged by: Hazem Altayeb
Borehole ID: E/156 X-Cordinate: 102067
Location: N G Y-Cordinate: 104589
Well type: Total Depth: 80
Elevatin: 27 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 27.00
Sand 0.00
Sand
7.00
Clay 20.00
Red Clay

Kurkar
Kurkar

2.00

‘ Total Depth: 80

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: E/156
Location: N G
Well type:
Elevatin: 27

X-Cordinate: 102067
Y-Cordinate: 104589
Total Depth: 80
Water Level:

Depth

(m) Discription

E/D

Note

42

44

46

48

50

52

56

58

60

62

64

66

68

70

72

74

76

78

-53.00

86

80.00

Total Depth: 80

logged by: Hazem Altayeb ‘

Borehole ID: Al-Musadar well
Location: M G

Well type:

Elevatin: 61

X-Cordinate: 91852
Y-Cordinate: 90909
Total Depth: 78
Water Level:

Depth

(m) Symbol Discription

E/D

Note

Ground Surface

Sand

61.00
0.00

8 Clay

46.00

Kurkar

20

22

24

26

28

30

32

34

36

38

40

15.00

Total Depth: 78

logged by: Hazem Altayeb ‘

Borehole ID: E/161
Location: Gaza

X-Cordinate: 100300
Y-Cordinate: 104000

Well type: Total Depth: 45
Elevatin: 28 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 28.00
v Sand 0.00
2 Silty Sand
45 23.00
6 Clay 5.00
Clay
8
10 17.00
12 Kurkar 11.00
Kurkar
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44 _41_7.00
16 5.00
48
50
‘ Total Depth: 45 logged by: Hazem Altayeb
Borehole ID: Al-Musadar well X-Cordinate: 91852
Location: M G Y-Cordinate: 90909
Well type: Total Depth: 78
Elevatin: 61 Water Level:
D(e“':;" Symbol Discription EID Note
15.00
Clayey Sand 4408
Kurkar 00
-17.00
78.00

‘ Total Depth: 78

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: EZ/1
Location:

X-Cordinate: 89500
Y-Cordinate: 91250

Well type: Total Depth: 53
Elevatin: 30 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 30.00
ST sand 0.00
25 T
43 2 25.00
6 Clay 5.00
8
10
12
14
16
18
10.00
2057 T sand 20.00
22§ :
245, : 5.00
26 Clay -
28
0.00
O s 30.00
32 £
34
36
38
40
42
44
46 Vi
Ry -18.00
48 =
Clay 7800 |
50
52 -23.00
54 53.00
Total Depth: 53 logged by: Hazem Altayeb ‘
Borehole ID: F/191 X-Cordinate: 94959
Location: Gaza Y-Cordinate: 98951
Well type: Total Depth: 64
Elevatin: 31.22 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 31.22
M Sand 0.00
25
4 26.22
6 Clay 5.00
8 = 23.22
Kurkar 8.00
10
3.22
Clay ZP??
Kurkar 30.00
-1.78
Clay 33.00
-4.78
Kurkar 36.00
-21.28
52.50
-26.28
57.50
-32.78
A 64.00

Total Depth: 64

logged by: Hazem Altayeb ‘

Borehole ID: F/68B
Location: Gaza

X-Cordinate: 94998
Y-Cordinate: 96627

Well type: Total Depth: 35
Elevatin: 32 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 32.00
Sand 0.00
27.00
Clay 5.00
22
24
26
28
2.00
% Kurkar 30.00
32
i -3.00
35.00
36
38
40
‘ Total Depth: 35 logged by: Hazem Altayeb
Borehole ID: F/199 X-Cordinate: 95150
Location: Gaza Y-Cordinate: 98500
Well type: Total Depth: 52.5
Elevatin: 24 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 24.00
Sand 0.00
15.50
Sandy ClLay 8.50
13.00
Silty Clay 1188
Kurkar 12.50
-1.50
25.50
Sandy Clay
-7.00
Kurkar 31.00
-10.50
SAndy Clay 34.50
-17.50
Kurkar 41.50
-28.50
52.50

‘ Total Depth: 52.5

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: F/204
Location: Gaza

X-Cordinate: 96850
Y-Cordinate: 95670

Well type: Total Depth: 65
Elevatin: 54 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 54.00
Clay 0.00
50.00
Sandy Clay 4.00
46.00
Sand 8.00
32.00
Clay 22.00
29.00
Sandy Clay -
Clay 27.00
17.00
Kurkar 37.00
-5.00
60 SAndy Clay 59.00
62 Clayey Sand
64 -10.00
/—3#_—_“1_1\?““, ar _W

Total Depth: 65

logged by: Hazem Altayeb ‘

Borehole ID: F/205
Location: Gaza

X-Cordinate: 97120
Y-Cordinate: 96350

85

87

89

Well type: Total Depth: 82
Elevatin: 60 Water Level:
D(e“':;" Symbol Discription EID Note

8,00

A

53.00

2200

8200

Total Depth: 82

logged by: Hazem Altayeb ‘

Borehole ID: F/205
Location: Gaza

X-Cordinate: 97120
Y-Cordinate: 96350

Well type: Total Depth: 82
Elevatin: 60 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 60.00
Silty Clay 0.00
33.00
Clay 27.00
24.00
Kurkar 36.00
‘ Total Depth: 82 logged by: Hazem Altayeb
Borehole ID: Fi/2 X-Cordinate: 96550
Location: Gaza Y-Cordinate: 96880
Well type: Total Depth: 49
Elevatin: 30 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 30.00
Clay 0.00
8.00
Kurkar 22.00
-19.00
.00

‘ Total Depth: 49

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: Fi/3
Location: Gaza

X-Cordinate: 96050
Y-Cordinate: 94750

Well type: Total Depth: 35
Elevatin: 32 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 32.00
Sand 0.00
11.00
21.00
22 Clay
24
26
28
2.00
3035 s 30.00
32
i -3.00
35.00
36
38
40
Total Depth: 35 logged by: Hazem Altayeb ‘
Borehole ID: Fi/8 X-Cordinate: 95700
Location: Gaza Y-Cordinate: 97200
Well type: Total Depth: 44
Elevatin: 32 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 32.00
Sand 0.00
29.00
Kurkar 3.00
-12.00
44.00

Total Depth: 44

logged by: Hazem Altayeb ‘

Borehole ID: Fi/7

X-Cordinate: 96850

Location: Y-Cordinate: 95950
Well type: Total Depth: 60
Elevatin: 57 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 57.00
Clay 0.00
50.00
Sand 7.00
29.00
Kurkar 28.00
-3.00
60.00
‘ Total Depth: 60 logged by: Hazem Altayeb
Borehole ID: G/1 X-Cordinate: 90937
Location: Y-Cordinate: 95740
Well type: Total Depth: 60
Elevatin: 22 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 22.00
Sand 0.00
18.00
Clay 4.00
4.00
Kurkar 18.00
-38.00
60.00

‘ Total Depth: 60

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: G/2

X-Cordinate: 90544

Location: Y-Cordinate: 95713
Well type: Total Depth: 60
Elevatin: 22 Water Level:
D(e“':;" Symbol Discription EID Note
] Ground Surface 22.00
" Sand 0.00
T 19.00
Clay 3.00
11.00
Kurkar 11.00
-38.00
60.00
Total Depth: 60 logged by: Hazem Altayeb ‘
Borehole ID: G/49 X-Cordinate: 91376.81
Location: Y-Cordinate: 96448.37
Well type: Total Depth: 30
Elevatin: 9 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 9.00
Clayey Sand 0.00
4.00
sand 5.00
-10.00
Clay 79.00
-21.00
30.00

Total Depth: 30

logged by: Hazem Altayeb ‘

Borehole ID: G/45

X-Cordinate: 91853

Location: Y-Cordinate: 95530
Well type: Total Depth: 45
Elevatin: 29 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 29.00
v Sandy Clay 0.00
2 27.00
Kurkar 2.00
-1.00
Clayey Sand 30.00
-8.00
Clay 37.00
-16.00
.00
‘ Total Depth: 45 logged by: Hazem Altayeb
Borehole ID: G/56 X-Cordinate: 93450
Location: Gaza Y-Cordinate: 97890
Well type: Total Depth: 43.5
Elevatin: 23 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 23.00
M Clayey Sand 0.00
2 21.00
Sand 2.00
4
6
8
10
12
14
6.00
A
18.00
22
24
26
28
30
32
34
36
38
40
42
-20.50
44 43.50

‘ Total Depth: 43.5

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: G/503

X-Cordinate: 90308

Location: Y-Cordinate: 96402
Well type: Total Depth: 33
Elevatin: 11 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 11.00
Sand 0.00
8.50
2.50
6.00
5.00
63 Sand
8
105
12
14 F -4.00
1560
16.00
22
24
26
28
30
32
-22.00
33.00
34
36
38
40
Total Depth: 33 logged by: Hazem Altayeb ‘
Borehole ID: H/98 X-Cordinate: 87700
Location: Y-Cordinate: 93700
Well type: Total Depth: 63
Elevatin: 3.5 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 3.50
Sand 0.00
-6.50
Kurkar 10.00
-29.00
i 32.50
Silty Clay 3150
Clayey Sand 35.00
-36.50
Clay 40.00
-47.50
51.00
-52.50
Clayey Sand
-55.50
Kurkar 59.00
-59.50
63.00

Total Depth: 63

logged by: Hazem Altayeb ‘

Borehole ID: H/88

X-Cordinate: 88999

Location: Y-Cordinate: 94727
Well type: Total Depth: 30
Elevatin: 2 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 2.00
0.00
-18.00
20.00
-20.00
22.00
-28.00
30.00
32
34
36
38
40
‘ Total Depth: 30 logged by: Hazem Altayeb
Borehole ID: J/13 X-Cordinate: 89464
Location: Y-Cordinate: 90417
Well type: Total Depth: 56
Elevatin: 36 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 36.00
0.00
33.00
3.00
1.00
36 Kurkar 35.00
38
40
42
44
46
48
50
52
54
c, -20.00
hid 56.00
58
60

‘ Total Depth: 56

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: J/85
Location:

Well type:
Elevatin: 33

X-Cordinate: 88950
Y-Cordinate: 91606
Total Depth: 27
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

Ground Surface

33.00

Clay

20
22
24

26

0.00

28

30

32

34

36

38

40

6.00
27.00

Total Depth: 27

logged by: Hazem Altayeb ‘

Borehole ID: Jil13
Location:

Well type:
Elevatin: 35

X-Cordinate: 88460
Y-Cordinate: 91600
Total Depth: 37
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

Ground Surface

Clay

35.00
0.00

20.00

20

22

Sand

15.00

12.00

24

26

28

30

32

34

36

Kurkar

23.00

-2.00

38

40

37.00

Total Depth: 37

logged by: Hazem Altayeb ‘

Borehole ID: Ji/11
Location: Gaza

X-Cordinate: 96000
Y-Cordinate: 93900

Well type: Total Depth: 25.5
Elevatin: 35 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 35.00
v Clay 0.00
2
4
30.00
5.00
6 Sand
8
10
12
14
16
18
20
22
24
9.50
26 2550
28
30
32
34
36
38
40
‘ Total Depth: 25.5 logged by: Hazem Altayeb
Borehole ID: KI7TA X-Cordinate: 86450
Location: Y-Cordinate: 89400
Well type: Total Depth: 46.5
Elevatin: 21 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 21.00
Sand 0.00
18.00
Clay 3.00
5.00
Sand 16.00
-6.00
Clay 27.00
-15.00
Kurkar 36.00
-25.50
4650

‘ Total Depth: 46.5

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: K/20
Location:

X-Cordinate: 86265.3
Y-Cordinate: 89777.2

Well type: Total Depth: 47
Elevatin: 22 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 22.00
Sand 0.00
6.00
Sandy Clay 16.00
0.00
Sand 22.00
: -4.00
Sandy Clay 26.00
-19.00
Kurkar 41.00
-25.00
47.00
50
Total Depth: 47 logged by: Hazem Altayeb ‘
Borehole ID: K/22 X-Cordinate: 86967.21
Location: Y-Cordinate: 88875.54
Well type: Total Depth: 48
Elevatin: 28 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 28.00
Sand 0.00
25.00
Clay 3.00
10
12
14
16
18
20
22
24
2.00
2 Sand 26.00
28 -1.00
3 Clay 29.00
32
34
36
38
40
42
44 -17.00
46 Kurkar 45.00
" : -20.00
i 48.00
50
Total Depth: 48 logged by: Hazem Altayeb ‘

Borehole ID: K/21

X-Cordinate: 85916.63

Kurkar

Location: Y-Cordinate: 89758.36
Well type: Total Depth: 37.5
Elevatin: 18 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 18.00
Y Sand 0.00
2
4
6
8
10
12
14
16
18
20
22
24
26
28
-12.00
30 Clay 30.00
32
34
36
-19.50
38 37.50
40
‘ Total Depth: 37.5 logged by: Hazem Altayeb
Borehole ID: Magboula X-Cordinate: 93265
Location: Y-Cordinate: 92337
Well type: Total Depth: 74
Elevatin: 61 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 61.00
M Clayey Sand 0.00
2
4
6
54.00
7.00
8 Sand
10 51.00
Clayey Sand 10.00
12
14 46.00
15.00
16 Sand
18
41.00
2
0 Silty Sand 20.00
36.00
25.00

‘ Total Depth: 74

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: Magboula
Location:

X-Cordinate: 93265
Y-Cordinate: 92337

Well type: Total Depth: 74
Elevatin: 61 Water Level:
Discription E/D Note
-10.00
71.00
24 -13.00
i 74.00
76
78
80
Total Depth: 74 logged by: Hazem Altayeb ‘
Borehole ID: H/33 X-Cordinate: 88348
Location: Y-Cordinate: 93489
Well type: Total Depth: 27
Elevatin: 6 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 6.00
M Sand 0.00
2 Clay
4
6
8
10
12
1 -9.00
sand 15.00
-13.00
Kurkar 79.00
-36.00
42.00

Total Depth: 27

logged by: Hazem Altayeb ‘

Borehole ID: Netsarim
Location: Gaza

X-Cordinate: 94561.594
Y-Cordinate: 99104.648

Well type: Total Depth: 52
Elevatin: 23 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 23.00
0.00
18.00
5.00
15.00
8.00
-29.00
52.00
54
‘ Total Depth: 52 logged by: Hazem Altayeb
Borehole ID: Q/16A X-Cordinate: 104339.39
Location: Northern Gaza Y-Cordinate: 101702.52
Well type: Total Depth: 82.4
Elevatin: 48 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 48.00
Silty Clay 0.00
Silty Clay
42.00
Sand 6.00
Very fine sand
33.00
Kurkar 15.00
Kurkar
: 23.00
sand 25.00
Sand
16.00
32.00

Kurkar
Kurkar

‘ Total Depth: 82.4

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: Q/16A
Location: Northern Gaza

X-Cordinate: 104339.39
Y-Cordinate: 101702.52

Well type: Total Depth: 82.4
Elevatin: 48 Water Level:
D(e“':;" Symbol Discription EID Note
-2.00
Clay 50.00
Clay
-6.00
Kurkar 54.00
Kurkar
-17.00
Sandy Clay 65.00
67 Sandy Clay
69
71
73
75
7
79
81
-34.40
83 82.40
85
87
89
Total Depth: 82.4 logged by: Hazem Altayeb ‘
Borehole ID: Q/70 X-Cordinate: 104500
Location: N G Y-Cordinate: 102980
Well type: Total Depth: 86.5
Elevatin: 51 Water Level:
Per | symbol Discription EID Note
-35.50
86.50

89

Total Depth: 86.5

logged by: Hazem ALtayeb ‘

Borehole ID: Q/70

X-Cordinate: 104500

Location: N G Y-Cordinate: 102980
Well type: Total Depth: 86.5
Elevatin: 51 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 51.00
Silty Clay 0.00
Silty Clay
46.00
Clay 5.00
Clay
34.00
Sandy Clay 17.00
Sandy Clay
29.00
Sand 22.00
Sand
23.50
Clay 27.50
Clay
13.00
Kurkar 38.00
Kurkar
‘ Total Depth: 86.5 logged by: Hazem AlLtayeb
Borehole ID: Q/72 X-Cordinate: 102530
Location: N G Y-Cordinate: 103915
Well type: Total Depth: 84
Elevatin: 46 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 46.00
Sandy Clay 0.00
Sandy Clay
36.00
Sand 70.00
Sand
26.50
Kurkar 950
Kurkar

‘ Total Depth: 84

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: Q/72 X-Cordinate: 102530 Borehole ID: Q69A X-Cordinate: 105170
Location: N G Y-Cordinate: 103915 Location: N G Y-Cordinate: 102900
Well type: Total Depth: 84 Well type: Total Depth: 111.5
Elevatin: 46 Water Level: Elevatin: 46 Water Level:
D(e“':;" Discription EID Note D(e“':;" Symbol Discription EID Note
Ground Surface 46.00
52 Clay 0.00
Clay
54
56
58
60
62
64
34.00
66 Sand 12.00
68 Sand
70
72
74
76
78
80
82
" i -38.00 19.00
84.00 Kurkar 27.00
86 Kurkar
88
90
92
94
96
98
100
Total Depth: 84 logged by: Hazem Altayeb ‘ ‘ Total Depth: 111.5 logged by: Hazem Altayeb
Borehole ID: Q69A X-Cordinate: 105170 Borehole ID: Q69A X-Cordinate: 105170
Location: N G Y-Cordinate: 102900 Location: N G Y-Cordinate: 102900
Well type: Total Depth: 111.5 Well type: Total Depth: 111.5
Elevatin: 46 Water Level: Elevatin: 46 Water Level:
D(e“':;" Symbol Discription EID Note D(e“':;" Symbol Discription EID Note
-37.00
Clay 83.00
Clay
d 0.00
Silty Clay 46.00
Silty Clay
-44.00
Kurkar 90.00
-14.00
60.00
-58.00
Sandstone 104.00
Sandstone
-65.50
112 = 111.50
114 =
116
118
120
Total Depth: 111.5 logged by: Hazem Altayeb ‘ ‘ Total Depth: 111.5 logged by: Hazem Altayeb

www.manaraa.com



Borehole ID: R/218
Location: Gaza

X-Cordinate: 97464
Y-Cordinate: 100763

Borehole ID: R/219
Location: Gaza

X-Cordinate: 97818
Y-Cordinate: 100174

Well type: Total Depth: 24
Elevatin: 42 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 42.00
Y Sand 0.00
2
RE 37.00
5.00
6 Clay
8
10
12
14
16
18
20
22
o4 18.00
- 24.00
26
28
30
32
34
36
38
40
Total Depth: 24 logged by: Hazem Altayeb ‘
Borehole ID: R/233 X-Cordinate: 97728
Location: Gaza Y-Cordinate: 100921
Well type: Total Depth: 67
Elevatin: 44 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 44.00
Sand 0.00
38.00
Clay 6.00
32.00
Sand 2.00
7 26.00
18 18.00
20 23.00
22 21.00
24
26
28
30
32
34
36
38
40
42
-3.00
4360
49.00
-23.00
67.00

Total Depth: 67

logged by: Hazem Altayeb ‘

Well type: Total Depth: 30
Elevatin: 42 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 42.00
0.00
40.00
3
3.00
35.00
Sandy Clay 7.00
12.00
30.00
‘ Total Depth: 30 logged by: Hazem Altayeb
Borehole ID: R/I272A X-Cordinate: 99390
Location: Gaza Y-Cordinate: 98470
Well type: Total Depth: 95
Elevatin: 66.35 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 66.35
0.0

‘ Total Depth: 95

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: R/I272A
Location: Gaza
Well type:

Elevatin: 66.35

X-Cordinate: 99390
Y-Cordinate: 98470
Total Depth: 95
Water Level:

Borehole ID: R/I272B

X-Cordinate: 99828

Depth

(m) Discription

E/D

Note

52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88

90

-23.65

Clay
92

94

90.00

-28.65

96
98
100

95.00

Total Depth: 95

logged by: Hazem Altayeb ‘

Borehole ID: R/I272B
Location:

Well type:

Elevatin: 64.01

X-Cordinate: 99828
Y-Cordinate: 98063
Total Depth: 100.5
Water Level:

D(enlz;h Symbol Discription

E/D

Note

-6.99
71.00

-27.99

Sandstone

92.00

-33.99

Sandy Clay

98.00
-36.49

100.50

Kurkar

Location: Y-Cordinate: 98063
Well type: Total Depth: 100.5
Elevatin: 64.01 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 64.01
M Silty Clay 0.00
61.01
Kurkar 3.00
33.01
Clay 31.00
27.01
Kurkar 37.00
23.01
Sandy Clay 41.00
‘ Total Depth: 100.5 logged by: Hazem Altayeb
Borehole ID: R/272C X-Cordinate: 99942
Location: Gaza Y-Cordinate: 98344
Well type: Total Depth: 101
Elevatin: 61.82 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 61.82
Sandy Clay 0.00
52.82
Kurkar 9.00
34.82
Sandy Clay 27.00
29.82
Kurkar 32.00
26.82
Sandy Clay 35.00
7.82
54.00

Total Depth: 100.5

logged by: Hazem Altayeb ‘

‘ Total Depth: 101

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: R/272C
Location: Gaza
Well type:

X-Cordinate: 99942
Y-Cordinate: 98344
Total Depth: 101

Elevatin: 61.82 Water Level:
Discription E/D Note
-34.18
Sandstone 96.00
-38.18
Clay 189.08 |
103
105
107
109
Total Depth: 101 logged by: Hazem Altayeb ‘
Borehole ID: R/278 X-Cordinate: 99460
Location: Gaza Y-Cordinate: 99140
Well type: Total Depth: 75
Elevatin: 70 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 70.00
Sandy Clay 0.00
43.00
27.00
33.00
37.00
18.00
52.00
-5.00
75.00

Total Depth: 75

logged by: Hazem Altayeb ‘

Borehole ID: R/I277
Location: Gaza

X-Cordinate: 96237
Y-Cordinate: 101529

Well type: Total Depth: 70
Elevatin: 33 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 33.00
DED
150
27.00
6.00
9.00
2 Clayey Sand 24.00
28
3.00
30
30.00
2 Kurkar
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
- -37.00
A [ 70.00
‘ Total Depth: 70 logged by: Hazem Altayeb
Borehole ID: R/293 X-Cordinate: 96630
Location: Gaza Y-Cordinate: 101300
Well type: Total Depth: 67
Elevatin: 41.5 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 41.50
0.00
36.50
E)
7.00
28.50
13.00
24.50
17.00

Clayey Sand
Kurkar
6.50
Clay 35.00
1.50
Kurkar 40.00
-6.51
.5'; Sand 4@“59
Kurkar 9. [b
52 3
54-
56
58
60
62
64
66 ¢ -24.50
Clay [eoay
6 6700
70

‘ Total Depth: 67

logged by: Hazem Altayeb

www.manaraa.com



Borehole ID: R/305
Location: Gaza
Well type:
Elevatin: 39.871

X-Cordinate: 97550.61
Y-Cordinate: 100273.5
Total Depth: 63
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

Ground Surface

39.87

0.00

31.87

8.00

15.87

24.00

8.87

31.00

Kurkar

-23.13

63.00

Total Depth: 63

logged by: Hazem Altayeb ‘

Borehole ID: R/308

X-Cordinate: 98261.49
Y-Cordinate: 101595.9

Borehole ID: R/313
Location:

Well type:
Elevatin: 18

X-Cordinate: 97516.75
Y-Cordinate: 103065.1
Total Depth: 62
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

Ground Surface

Sand

18.00
0.00

14.00
4.00

Silty Sand

11.00

Kurkar

7.00

-12.00

Silty Sand

30.00

-17.00

Kurkar

35.00

-44.00

62.00

Total Depth: 62

logged by: Hazem Altayeb ‘

Location:
Well type: Total Depth: 59.5
Elevatin: 26.93 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 26.93
Sand 0.00
20.93
Clay 6.00
-0.07
Kurkar 27.00
-32.57
59.50
‘ Total Depth: 59.5 logged by: Hazem Altayeb
Borehole ID: RG2 X-Cordinate: 95700
Location: Gaza Y-Cordinate: 102350
Well type: Total Depth: 23.5
Elevatin: 26 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 26.00
Sand 0.00
24.00
Clay 2,00
17.00
sand 9.00
10.50
Kurkar 15.50
2.50
23.50

24

‘ Total Depth: 23.5

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: S/29
Location:

Well type:
Elevatin: 46

X-Cordinate: 93179
Y-Cordinate: 93846
Total Depth: 92
Water Level:

Depth

(m) Symbol Discription

E/D

Note

Ground Surface

46.00

q

Clay

> BN

0.00

40.00

Sand

6.00

Kurkar

35.00
00

Total Depth: 92

logged by: Hazem Altayeb ‘

Borehole ID: S/42A
Location:

Well type:
Elevatin: 64

X-Cordinate: 92800
Y-Cordinate: 91500
Total Depth: 90
Water Level:

Depth

(m) Symbol Discription

E/D

Note

Ground Surface

64.00

Sand

0.00

44.00

Sandy CLay

20.00

Total Depth: 90 logged by: Hazem Altayeb

S e el b S K

Borehole ID: S/29
Location:

Well type:
Elevatin: 46

X-Cordinate: 93179
Y-Cordinate: 93846
Total Depth: 92
Water Level:

Depth
(m)

Discription

E/D

Note

52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
9

g2

-46.00

94
96
98
100

92.00

‘ Total Depth: 92

logged by: Hazem Altayeb

Borehole ID: S/42A
Location:

Well type:
Elevatin: 64

X-Cordinate: 92800
Y-Cordinate: 91500
Total Depth: 90
Water Level:

Depth
(m)

Symbol

Discription

E/D

Note

14.00

50.00

-11.00

51+ Kurkar

7

79

81

83

85

87

89

75.00

-26.00

90.00

‘ Total Depth: 90

logged by: Hazem Altayeb

www.manharaa.com




Borehole ID: S/61
Location:

Well type:
Elevatin: 26

X-Cordinate: 93065
Y-Cordinate: 94481
Total Depth: 29
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

Ground Surface

26.00

Clay

0.00

19.00

20

22

24

26

28

7.00

-3.00

30

32

34

36

38

40

29.00

Total Depth: 29

logged by: Hazem Altayeb ‘

Borehole ID: S/69
Location:

Well type:
Elevatin: 68

X-Cordinate: 91768
Y-Cordinate: 90703
Total Depth: 91
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

Ground Surface

Sandy Clay

68.00
0.00

Total Depth: 91

logged by: Hazem Altayeb ‘

Borehole ID: S/65A

X-Cordinate: 91580

Location: Y-Cordinate: 92340
Well type: Total Depth: 58
Elevatin: 42 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 42.00
v Sandy Clay 0.00
2
4 38.00
Sand 4.00
6
27.00
Kurkar 15.00
-16.00
58.00
60
‘ Total Depth: 58 logged by: Hazem Altayeb
Borehole ID: S/69 X-Cordinate: 91768
Location: Y-Cordinate: 90703
Well type: Total Depth: 91
Elevatin: 68 Water Level:
D(e“':;" Symbol Discription EID Note
13.00
55.00
11.00
57.00

9
92
94
9%
98

100

Clay

‘ Total Depth: 91

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: S/71

X-Cordinate: 92675

Location: Y-Cordinate: 91699
Well type: Total Depth: 86
Elevatin: 71.46 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 71.46
Y Sand 0.00
2
4 67.46
Clay 2.00
5 65.46
Silty Clay 6.00
8
10
12
14
16 54.46
Sand 17.00
40.46
Clay 31.00
37.46
Clayey Sand 34.00
Total Depth: 86 logged by: Hazem Altayeb ‘
Borehole ID: S/72 X-Cordinate: 93201.02
Location: Y-Cordinate: 93513
Well type: Total Depth: 66
Elevatin: 44.4 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 44.41
& Clay 0.00
2
4
6
8
10
12
14
16 28.41
S3+0i e Kurkar 6.00
0.41
Clay 44.00
-5.59
Kurkar 50.00

-21.59

Total Depth: 66

logged by: Hazem Altayeb ‘

Borehole ID: S/71
Location:

Well type:
Elevatin: 71.46

X-Cordinate: 92675
Y-Cordinate: 91699
Total Depth: 86
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

47

49

53

55

57

59

61

63

65

67

69

7

73

75

7

79

81

83

17.46
54.00

-12.54

85

Clay

84.00
-14.54

87

89

86.00

‘ Total Depth: 86

logged by: Hazem Altayeb

Borehole ID: S/72
Location:

Well type:
Elevatin: 44.4

X-Cordinate: 93201.02
Y-Cordinate: 93513
Total Depth: 66
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

67
69
il
73
75
7
79
81
83
85
87
89
91
93
95
97
929
101
103
105
107
109
1M1
13
115
"7
119
121
123
125
127
129

‘ Total Depth: 66

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: S/80

X-Cordinate: 91984

Location: Y-Cordinate: 91891
Well type: Total Depth: 70
Elevatin: 55 Water Level:
D(e;;" Symbol Discription EID Note
Ground Surface 55.00
Clay 0.00
48.00
7.00
28.00
Clayey Sand 27.00
21.00
Kurkar 34.00
-15.00
70.00
Total Depth: 70 logged by: Hazem Altayeb ‘
Borehole ID: S/82 X-Cordinate: 93250
Location: Y-Cordinate: 91900
Well type: Total Depth: 96.5
Elevatin: 72 Water Level:
D(e;;" Symbol Discription EID Note
62.00
Clayey Sand 0.00
60.00
Sand 12.00

Total Depth

S e el b S K

Borehole ID: S/82

X-Cordinate: 93250

logged by: Hazem Altayeb

Location: Y-Cordinate: 91900
Well type: Total Depth: 96.5
Elevatin: 72 Water Level:
D(e;;" Symbol Discription EID Note
Ground Surface 72.00
Clayey Sand 0.00
67.00
Sand 5.00
‘ Total Depth: 96.5 logged by: Hazem Altayeb
Borehole ID: S/82 X-Cordinate: 93250
Location: Y-Cordinate: 91900
Well type: Total Depth: 96.5
Elevatin: 72 Water Level:
D(e;;" Symbol Discription EID Note

‘ Total Depth: 96.5

logged by: Hazem Altayeb

www.manharaa.com




Borehole ID: S/82
Location:

X-Cordinate: 93250
Y-Cordinate: 91900
Total Depth: 96.5

Borehole ID: S/82

X-Cordinate: 93250
Y-Cordinate: 91900

Well type:
Elevatin: 72 Water Level:
D(e;;" Symbol Discription EID Note
Total Depth: 96.5 logged by: Hazem Altayeb ‘
Borehole ID: S/82 X-Cordinate: 93250
Location: Y-Cordinate: 91900
Well type: Total Depth: 96.5
Elevatin: 72 Water Level:
D(e;;" Symbol Discription EID Note
24.00
4800 |

S e el b S K

.5

logged by: Hazem Altayeb

Location:
Well type: Total Depth: 96.5
Elevatin: 72 Water Level:
D(e;;" Symbol Discription EID Note
33.00
Clay 39.00
‘ Total Depth: 96.5 logged by: Hazem Altayeb
Borehole ID: S/82 X-Cordinate: 93250
Location: Y-Cordinate: 91900
Well type: Total Depth: 96.5
Elevatin: 72 Water Level:
D(e;;" Symbol Discription EID Note

‘ Total Depth: 96.5

logged by: Hazem Altayeb

www.manharaa.com




Borehole ID: S/82 X-Cordinate: 93250 Borehole ID: S/82 X-Cordinate: 93250
Location: Y-Cordinate: 91900 Location: Y-Cordinate: 91900
Well type: Total Depth: 96.5 Well type: Total Depth: 96.5
Elevatin: 72 Water Level: Elevatin: 72 Water Level:
D(e;;" Discription EID Note Discription EID Note
2.00
Sandy Clay 70.00
-2.00
:; ;".‘: *is Kurkar 74.00
Total Depth: 96.5 logged by: Hazem Altayeb ‘ ‘ Total Depth: 96.5 logged by: Hazem Altayeb
Borehole ID: S/82 X-Cordinate: 93250 Borehole ID: S/82 X-Cordinate: 93250
Location: Y-Cordinate: 91900 Location: Y-Cordinate: 91900
Well type: Total Depth: 96.5 Well type: Total Depth: 96.5
Elevatin: 72 Water Level: Elevatin: 72 Water Level:
D(e;;" Symbol Discription EID Note D(e;;" Symbol Discription EID Note
SRS -12.00
Sandy Clay 84.00
-24.50
B 96.50
97
994
101
Total Depth: 96. logged by: Hazem Altayeb ‘ Total Depth: 96.5 logged by: Hazem Altayeb
] Iy e iy el 2 |




Location: GAZA

Borehole ID: Shiekh Radwan Health Clinic

X-Cordinate: 99700
Y-Cordinate: 104530

Well type: Total Depth: 65
Elevatin: 43 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 43.00
" Sand 0.00
- Sand 40.00
Silty Clay 3.00
Silty Clay
26.00
Sand 17.00
Silty Sand
20.00
Kurkar 23.00
Sand
-1.00
Silty Clay 44.00
Silty Clay
-8.00
Kurkar 51.00
Sand
o -15.00
§ Silty Sand 58.00
60 Silty Sand
eé_
645 -22.00
El 65.00
‘ Total Depth: 65 logged by: Hazem Altayeb ‘
Borehole ID: T/43 X-Cordinate: 90820
Location: Y-Cordinate: 89460
Well type: Total Depth: 96
Elevatin: 78 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 78.00
Sand 0.00
53.00
Kurkar 25.00
47.00
36.00
32.00
38.00
30.00
41.00
29.00
ofmm oy |50

‘ Total Depth: 96

logged by: Hazem Altayeb ‘

Borehole ID: T/37

X-Cordinate: 90770

Location: Y-Cordinate: 89900
Well type: Total Depth: 67.7
Elevatin: 77 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 77.00
Clay 0.00
70.00
Sand 7.00
54.00
23.00
9.30
67.70
‘ Total Depth: 67.7 logged by: Hazem Altayeb
Borehole ID: T/43 X-Cordinate: 90820
Location: Y-Cordinate: 89460
Well type: Total Depth: 96
Elevatin: 78 Water Level:
D(e“':;" Symbol Discription EID Note
Kurkar
13.00
=+ silt 65.00
-4.00
Kurkar 82.00
-17.00
9800 |
—06-00—

98
100

‘ Total Depth: 96

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: T/44
Location:

Well type:
Elevatin: 87

X-Cordinate: 89231
Y-Cordinate: 87642
Total Depth: 126
Water Level:

Depth

(m) Symbol Discription

E/D

Note

Ground Surface

87.00

Sand

22

24

26

28

0.00

57.00

03 Clay
32

30.00

54.00

34 Kurkar

36
38
40
42

44

33.00

Total Depth: 126

logged by: Hazem Altayeb ‘

Borehole ID: T/44
Location:

Well type:
Elevatin: 87

X-Cordinate: 89231
Y-Cordinate: 87642
Total Depth: 126
Water Level:

Depth

(m) Symbol Discription

E/D

Note

Clay

-9.00

-29.00

Sandstone

716.00 |

-39.00

128

130

132

134

726.00

Total Depth: 126

logged by: Hazem Altayeb ‘

Borehole ID: T/44

X-Cordinate: 89231

Location: Y-Cordinate: 87642
Well type: Total Depth: 126
Elevatin: 87 Water Level:
Discription E/D Note
37.00
50.00
34.00
53.00
‘ Total Depth: 126 logged by: Hazem Altayeb
Borehole ID: T/46 X-Cordinate: 91983.82
Location: Y-Cordinate: 90272.484
Well type: Total Depth: 101
Elevatin: 78.54 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 78.50
Sand 0.00
62.50
16.00
20
22
24
26
28 S 50:50
30.00

Kurkar
32

34
36
38
40
42

44
46
48
50
52
54

‘ Total Depth: 101

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: T/46
Location:

Well type:
Elevatin: 78.54

X-Cordinate: 91983.82
Y-Cordinate: 90272.484
Total Depth: 101

Water Level:

Depth
(m)

Discription

E/D

Note

-22.50

101.00

Total Depth: 101

logged by: Hazem Altayeb ‘

Borehole ID: Tunis AL khadra

Location: Gaza
Well type:
Elevatin: 40

X-Cordinate: 98961
Y-Cordinate: 99705
Total Depth: 58
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

Ground Surface

> ~ N g

©

Clay

40.00
0.00

*is Kurkar

8.00
32.00

-18.00

58.00

Total Depth: 58

logged by: Hazem Altayeb ‘

Borehole ID: T/48

X-Cordinate: 90867

Location: Y-Cordinate: 89121
Well type: Total Depth: 58.5
Elevatin: 79 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 79.00
Silty Sand 0.00
74.00
Sand 5.00
69.00
Clay 10.00
60.00
Sand 19.00
52.50
Clay 26.50
40.50
Kurkar 38.50
20.50
58.50
60
‘ Total Depth: 58.5 logged by: Hazem Altayeb
Borehole ID: 2A-B-C-D-E-F X-Cordinate: 98350
Location: GAZA Y-Cordinate: 105700
Well type: Total Depth: 196
Elevatin: 27 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 27.00
Y Sand 0.00
2 Clayey Sand
21.00
6.00
13.00
14.00
9.00
18.00

22

24

26

28

30

32

34

36

38

40

Kurkar

‘ Total Depth: 196

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: 2A-B-C-D-E-F
Location: GAZA

X-Cordinate: 98350
Y-Cordinate: 105700

Well type: Total Depth: 196
Elevatin: 27 Water Level:
D(e“':;" Discription EID Note
: -15.00
42 Clay 72.00
44
-19.00
% Kurkar 46.00
48
50
52
54
56
58
60
62
64
66
-40.00
67.00
68 Clay
-43.00
70
Kurkar 70.00
72
74
76
78
80 5300
Total Depth: 196 logged by: Hazem Altayeb ‘
Borehole ID: 2A-B-C-D-E-F X-Cordinate: 98350
Location: GAZA Y-Cordinate: 105700
Well type: Total Depth: 196
Elevatin: 27 Water Level:
D(e“':;" Symbol Discription EID Note
-100.00
Clay 127.00
Clay
-119.00
Sandstone 146.00

Limestone

Total Depth: 196

logged by: Hazem Altayeb ‘

Location: GAZA

Borehole ID: 2A-B-C-D-E-F

X-Cordinate: 98350
Y-Cordinate: 105700

Well type: Total Depth: 196
Elevatin: 27 Water Level:
Discription E/D Note
Clay
-56.00
Kurkar 83.00
-73.00
Clay 700.00
Sandstone
-76.00
Kurkar 103.00
Limestone
-87.00
Clay 114.00
Clay
-90.00
Kurkar 117.00
Limestone
‘ Total Depth: 196 logged by: Hazem Altayeb
Borehole ID: 2A-B-C-D-E-F X-Cordinate: 98350
Location: GAZA Y-Cordinate: 105700
Well type: Total Depth: 196
Elevatin: 27 Water Level:
D(e“':;" Symbol Discription EID Note
-143.00
770.00
-169.00
196.00

‘ Total Depth: 196

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: 3 A-B

X-Cordinate: 93600

Location: Y-Cordinate: 95550
Well type: Total Depth: 92
Elevatin: 14 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 14.00
Clay 0.00
-4.00
Kurkar -
-18.00
32.00
Total Depth: 92 logged by: Hazem Altayeb ‘
Borehole ID: 6 X-Cordinate: 93155
Location: Gaza Y-Cordinate: 99693
Well type: Total Depth: 182.5
Elevatin: 10 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 10.00
Sand 3:
Kurkar 6
-31.00
Sandy Clay 47.00
-38.00
17 Kurkar 4800 |
-52.00
Clay 62.00
-62.00
Kurkar 72.00
-79.00
Sandstone 89.00

Total Depth: 182.5

logged by: Hazem Altayeb ‘

Borehole ID: 3 A-B X-Cordinate: 93600
Location: Y-Cordinate: 95550
Well type: Total Depth: 92
Elevatin: 14 Water Level:
D(e“':;" Symbol Discription EID Note
52 -38.00
Kurkar 52.00
54
56
58
60
62
64
66
68
70
72
74
76
T8 -65.00
80 Clay 79.00
82
84
86
88
90
g2 -78.00
92.00
94
96
98
100
‘ Total Depth: 92 logged by: Hazem Altayeb
Borehole ID: 6 X-Cordinate: 93155
Location: Gaza Y-Cordinate: 99693
Well type: Total Depth: 182.5
Elevatin: 10 Water Level:
Discription E/D Note
-91.00
101
10 Clay 701.00
105
107
109
m -103.00
15 Clay 713.00
117 -107.00
119 Sandy Clay 117.00
121 -111.00
121.00
-139.00
Sandstone 149.00
-147.00
Clay 157.00
-172.50
182.50

‘ Total Depth: 182.5

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: 8B
Location: Gaza

X-Cordinate: 95600
Y-Cordinate: 98250

Well type: Total Depth: 119.1
Elevatin: 22 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 22.00
Sandy Clay 0.00
11.50
Kurkar 1050
4.50
Clay 17.50
-7.90
Kurkar 29.90
-33.50
Clay 55.50
60
Total Depth: 119.1 logged by: Hazem Altayeb ‘
Borehole ID: 9 X-Cordinate: 94540
Location: Gaza Y-Cordinate: 99400
Well type: Total Depth: 55.5
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
_ . Ground Surface 20.00
VBT gand 1500
2 1.50
4
6
8
10
12
14
16
18 1,10
20 Kurkar 18.90
22 -2.60
24 Sandy Clay 22.60
26
28
-9.60
30 Kurkar 29.60
32
34
36
38
40
42
44
46
48
50 -31.20
52 51.20
54 -35.50
56 55.50
58
60

Total Depth: 55.5

logged by: Hazem Altayeb ‘

Borehole ID: 8B
Location: Gaza

X-Cordinate: 95600
Y-Cordinate: 98250

Well type: Total Depth: 119.1
Elevatin: 22 Water Level:
Discription E/D Note
-49.10
Kurkar 71.70
-68.00
andstone 90.00
-91.90
Clay 713.90
-97.10
119.10
‘ Total Depth: 119.1 logged by: Hazem Altayeb
Borehole ID: 24 X-Cordinate: 99250
Location: N G Y-Cordinate: 107300
Well type: Total Depth: 61.5
Elevatin: 32 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 32.00
ED
1.50
Kurkar
Kurkar
17.00
Clay 75.00
Clay
12.00
Kurkar 20.00
-11.00
Clay 43.00
Clay
-16.00
Kurkar 4800 |
Limestone
-29.50
61.50

‘ Total Depth: 61.5

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: 25 A-B
Location: Nurthern Gaza

X-Cordinate: 99900
Y-Cordinate: 106700

Well type: Total Depth: 104
Elevatin: 39 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 39.00
B
3.00
2.00
3180
i 2\ Brown silty clay 40.00
;:" Kurkar
£
-20.00
-65.00
104.00
Total Depth: 104 logged by: Hazem Altayeb ‘
Borehole ID: 28 X-Cordinate: 101300
Location: N G Y-Cordinate: 110100
Well type: Total Depth: 92
Elevatin: 5 Water Level: 5
D(e“':;" Symbol Discription EID Note
Ground Surface 5.00
Sand 0.00
Fine Sand 2.50
2.50
3.50
-15.50
20.50
-18.50
23.50

26
28
30
32
34
36
38
40
42
44
46
48

50

Total Depth: 92

logged by: Hazem Altayeb ‘

Borehole ID: 26 A-B X-Cordinate: 100550
Location: N G Y-Cordinate: 108550
Well type: Total Depth: 54.5
Elevatin: 16 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 16.00
0.00
13.00
.00
11.00
5.00
1 -37.00
54 Clay B30
\56 Gray black clay 5 -
58
60
‘ Total Depth: 54.5 logged by: Haem Altayeb
Borehole ID: 28 X-Cordinate: 101300
Location: N G Y-Cordinate: 110100
Well type: Total Depth: 92
Elevatin: 5 Water Level: 5
D(e“':;" Symbol Discription EID Note
-51.50
Clay 56.50
Clay
-65.00
Kurkar 70.00
Sandstone

90 Clay
Clay

98
100

-87.00

‘ Total Depth: 92

logged by: Hazem Altayeb

www.manaraa.com



Borehole ID: 36 A-B
Location: GAZA

X-Cordinate: 98950
Y-Cordinate: 105250

Well type: Total Depth: 88
Elevatin: 43 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 43.00
Sand DT
Sand -
Clay
Clay
28.00
Kurkar 15.
Limestone
17.50
Clayey Sand %R
Brown clayey silty 28.50
Kurkar
Limestone
-10.00
Clay 53.00
Bright brown clay -15.00
Kurkar 56.00
* Limestone
-42.00
2B
I
90
Total Depth: 88 logged by: Hazem AlLtayeb ‘
Borehole ID: A/170 A X-Cordinate: 100750
Location: N G Y-Cordinate: 109100
Well type: Total Depth: 34
Elevatin: 22 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 22.00
& Clay 0.00
2 Brown clay
4 17.00
Sand 5.00
Sand
-5.50
Clay 2750
Dark bt I
ark brown clay 8.00
Kurkar 30.00
2%+ Kurkar
32
" -12.00
o 34.00
36
38
40

Total Depth: 34

logged by: Hazem Altayeb ‘

Borehole ID: A/60 X-Cordinate: 102230
Location: N G Y-Cordinate: 107556
Well type: Total Depth: 40
Elevatin: 59 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 59.00
Sand 0.00
Sand
51.00
Sandy Clay 8.00
Sandy Clay
48.00
Clay 1.
Clay
22
24
26
28
29.00
30 Sand 30.00
Sand
32
34
36
38
. s, 19.00
i I 40.00
‘ Total Depth: 40 logged by: Hazem Altayeb
Borehole ID: A/172 X-Cordinate: 102910
Location: N G Y-Cordinate: 107963
Well type: Total Depth: 55
Elevatin: 17 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 17.00
Sand 0.00
Sand
-1.00
Clay 18.00
Dark brown muddy clay 3.00
20.00

Sandy Clay
Sandy Cla:
2 y Clay

24

26

28

30

32

34

‘ Total Depth: 55

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: A/172
Location: N G
Well type:
Elevatin: 17

X-Cordinate: 102910
Y-Cordinate: 107963
Total Depth: 55
Water Level:

Depth

(m) Symbol Discription

E/D

Note

37

39

-23.00

40.00

o
4

o
©

o
@

2
ol denun o

=}
a

67

69

-38.00
55.00

Total Depth: 55

logged by: Hazem Altayeb ‘

Borehole ID: A/188
Location: N G
Well type:
Elevatin: 37

X-Cordinate: 104058
Y-Cordinate: 108119
Total Depth: 75
Water Level:

Depth

(m) Symbol Discription

E/D

Note

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

-38.00

-36.00
73.00

76

78

80

75.00

Total Depth: 75

logged by: Hazem ALtayeb ‘

Borehole ID: A/188

X-Cordinate: 104058

Location: N G Y-Cordinate: 108119
Well type: Total Depth: 75
Elevatin: 37 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 37.00
Clay 0.00
Clay
21.00
Sand 16.00
Sand
22
24
12.00
2 Kurkar 25.00
Kurkar
28
30
32
34
36
38
40
‘ Total Depth: 75 logged by: Hazem ALtayeb
Borehole ID: A/189 X-Cordinate: 100133
Location: N G Y-Cordinate: 109038
Well type: Total Depth: 80
Elevatin: 2 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 2.00
Sand 0.00
Sand
-6.50
Clay 8.50
Clay
-12.25
Sand 14.25
Sand
-22.00
Clay 24.00
Gravely Clay -24.00
26.00

Sand
Sand

‘ Total Depth: 80

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: A/189

X-Cordinate: 100133

Borehole ID: A/190

X-Cordinate: 102250

Location: N G Y-Cordinate: 109038
Well type: Total Depth: 80
Elevatin: 2 Water Level:
D(e“':;" Symbol Discription EID Note
-50.00
Clay 52.00
Cla
54 y
56
58
60
-60.00
62 "1l Kurkar 62.00
Kurkar
64
66
68
70
72
74
76
. -75.00
Clay 77.00
] Clay
-78.00
i 80.00
Total Depth: 80 logged by: Hazem Altayeb ‘
Borehole ID: A/190 X-Cordinate: 102250
Location: N G Y-Cordinate: 109380
Well type: Total Depth: 72
Elevatin: 44 Water Level:
D(e“':;" Symbol Discription EID Note
-2.50
46.50
-7.00
51.00
-20.00
64.00
-24.00
68.00
-28.00
72.00
74
76
78
80

Total Depth: 72

logged by: Hazem Altayeb ‘

Location: N G Y-Cordinate: 109380
Well type: Total Depth: 72
Elevatin: 44 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 44.00
Clay 0.00
Clay
28.00
Sand 16.00
Sand
9.00
Kurkar 35.00
‘ Total Depth: 72 logged by: Hazem Altayeb
Borehole ID: A/193 X-Cordinate: 102390
Location: NG Y-Cordinate: 109221
Well type: Total Depth: 82
Elevatin: 51 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 51.00
Clay 0.00
Clay
24.00
Sand 27.00
Sand
12.00
Kurkar 39.00
Kurkar

‘ Total Depth: 82

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: A/193

X-Cordinate: 102390

Location: N G Y-Cordinate: 109221
Well type: Total Depth: 82
Elevatin: 51 Water Level:
D(e“':;" Symbol Discription EID Note
3.00
53
5 500
i+ Kurkar 56.00
57 Kurkar
59
61
63
65
-16.00
67 Sandy Clay 67.00
69 Sandy Clay
-20.00
71
Kurkar 71.00
73 Kurkar
75
7
79
81 -31.00
82.00
83
85
87
89
Total Depth: 82 logged by: Hazem Altayeb ‘
Borehole ID: A/195 X-Cordinate: 101800
Location: N G Y-Cordinate: 108480
Well type: Total Depth: 80
Elevatin: 48 Water Level:
D(e“':;" Symbol Discription EID Note
1.00
Kurkar 47.00
Kurkar -1.00
Sandy Clay .
Sandy Clay
-6.00
Kurkar 54.00
Kurkar
-32.00
80.00

Total Depth: 80

logged by: Hazem Altayeb ‘

Borehole ID: A/195

X-Cordinate: 101800

Location: NG Y-Cordinate: 108480
Well type: Total Depth: 80
Elevatin: 48 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 48.00
Sand 0.00
Sand
‘ Total Depth: 80 logged by: Hazem Altayeb
Borehole ID: A/196 X-Cordinate: 101080
Location: N G Y-Cordinate: 108032
Well type: Total Depth: 32
Elevatin: 32 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 32.00
0.00

Sand
Sand

‘ Total Depth: 32

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: A/196

X-Cordinate: 101080

Location: N G Y-Cordinate: 108032
Well type: Total Depth: 32
Elevatin: 32 Water Level:
D(e“':;" Symbol Discription EID Note
-8.00
40.00
-21.00
53.00
553
573
59
613
633
65
673
69
Total Depth: 32 logged by: Hazem Altayeb ‘
Borehole ID: Al-Zahra City Well (Closed) X-Cordinate: 93354
Location: Gaza Y-Cordinate: 98188
Well type: Total Depth: 41
Elevatin: 22.5 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 22.50
Sand 0.00
2 20.50
Clay 2.00
4
6
8
10
12
7.50
Kurkar 15.00
-18.50
41.00

44

Total Depth: 41

logged by: Hazem Altayeb ‘

Borehole ID: A/201

X-Cordinate: 103487.9

Location: N G Y-Cordinate: 107632.3
Well type: Total Depth: 42
Elevatin: 27 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 27.00
0.00
25.00
2.00
19.00
Kurkar 8.00
Kurkar
-15.00
42.00
44
‘ Total Depth: 42 logged by: Hazem Altayeb
Borehole ID: Al-Zawayda_Khaled Ben Al Waleed X-Cordinate: 90640
Location: Y-Cordinate: 93663
Well type: Total Depth: 50
Elevatin: 28 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 28.00
Sandy Clay 0.00
20.00
ity CI 8.00
Silty Glay 18.00
Sand 10.00
5 7.00
Silty Clay 27.00
0.00
Kurkar .
-20.00
-22.00
50.00

‘ Total Depth: 50

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: AT_88_1

X-Cordinate: 85300

Location: Y-Cordinate: 90650
Well type: Total Depth: 43
Elevatin: 10 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 10.00
Y Sand 0.00
2
6.00
4
Clay 2.00
6
8
10
12
14
16
18
20
2 E -13.00
24 : » Sandstone 23.00
-28.00
38.00
-30.00
40.00
-33.00
43.00
‘ Total Depth: 43 logged by: Hazem Altayeb ‘
Borehole ID: AT_88_3 X-Cordinate: 86350
Location: Y-Cordinate: 89650
Well type: Total Depth: 99
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 20.00
Sand 0.00
E 12.00
Clay 8.00
4.00
Sand 16.00
2 -4.00
Clay 24.00
26
28
-10.00
3 Kurkar 30.00
-25.00
45.00
-30.00
50.00

Total Depth: 99

logged by: Hazem Altayeb ‘

Borehole ID: AT_88_2

X-Cordinate: 85450

Location: Y-Cordinate: 90500
Well type: Total Depth: 75.5
Elevatin: 12 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 12.00
Sand 0.00
8.00
Clay 2.00
-20.00
Kurkar 32.00
-34.00
Clay 46.00 |
-44.00
Sandstone 56.00
-61.00
Clay £
75.50
‘ Total Depth: 75.5 logged by: Hazem Altayeb
Borehole ID: AT_88_3 X-Cordinate: 86350
Location: Y-Cordinate: 89650
Well type: Total Depth: 99
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
Kurkar
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
o4 -75.00
% Clay 95.00
98 g—g'oo
100 00

‘ Total Depth: 99

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: AT_89_1

X-Cordinate: 88172

Location: Y-Cordinate: 92873
Well type: Total Depth: 34.6
Elevatin: 15 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 15.00
& Clay 0.00
2
11.00
4.00

-19.00

40

‘ Total Depth: 34.6

logged by: Hazem Altayeb ‘

Borehole ID: AT_89_2

X-Cordinate: 88250

Location: Y-Cordinate: 92100
Well type: Total Depth: 141
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
KUrkar
-77.00
Ciay 37.00
-87.00
Sandstone 107.00
-102.00
Sandstone 122.00
-121.00
141.00

Total Depth: 141

logged by: Hazem Altayeb ‘

Borehole ID: AT_89_2

X-Cordinate: 88250

Location: Y-Cordinate: 92100
Well type: Total Depth: 141
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 20.00
; Clay 0.00
4 16.00
3 Kurkar 4.00
6
8
0
0.00
Clay 20.00
-22.00
Kurkar 42.00
-42.00
Clay 62.00
-52.00
‘ Total Depth: 141 logged by: Hazem Altayeb
Borehole ID: AT_89_3 X-Cordinate: 88664
Location: Y-Cordinate: 91591
Well type: Total Depth: 43
Elevatin: 34 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 34.00
Clay 0.00
22.00
Sand 12.00
8.00
Kurkar 26.00
28
30
32
34
36
38
40
42 -9.00
43.00

44

‘ Total Depth: 43

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: AT_89_4
Location:

X-Cordinate: 89460
Y-Cordinate: 91480

Well type: Total Depth: 38
Elevatin: 28 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 28.00
Clay 0.00
5.00
Kurkar 23.00
-5.00
Clay 33.00
-10.00
38.00
40
Total Depth: 38 logged by: Hazem Altayeb ‘
Borehole ID: AT_90_1 X-Cordinate: 89000
Location: Y-Cordinate: 94350
Well type: Total Depth: 29
Elevatin: 6 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 6.00
Y Sand 0.00
2
44
6
8 -2.00
Clay 8.00
10
12
14
-10.00
16 76.00
18
20
22
24
26
-22.00
28
)
30 '
32
34
36
38
40

Total Depth: 29

logged by: Hazem Altayeb ‘

Borehole ID: AT_89_5

X-Cordinate: 89800

Location: Y-Cordinate: 90400
Well type: Total Depth: 46.5
Elevatin: 40 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 40.00
Clay 0.00
30.00
Kurkar 10.00
-6.50
4650
48
50
‘ Total Depth: 46.5 logged by: Hazem Altayeb
Borehole ID: AT_90_2 X-Cordinate: 89708
Location: Y-Cordinate: 93747
Well type: Total Depth: 141
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 20.00
Sand 0.00
16.00
Kurkar 4.00
0.00
Clay 20.00
-20.00
Kurkar 40.00
-42.00
Clay 62.00
-52.00
Kurkar 72.00

‘ Total Depth: 141

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: AT_90_2

X-Cordinate: 89708

Borehole ID: AT_90_3
Location:

X-Cordinate: 91270
Y-Cordinate: 91590

Location: Y-Cordinate: 93747
Well type: Total Depth: 141
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
-77.00
Clay 97.00
-87.00
Sandstone 107.00
-110.00
Sandstone 130.00
-121.00
141.00
Total Depth: 141 logged by: Hazem Altayeb ‘
Borehole ID: AT_91_1 X-Cordinate: 90290
Location: Y-Cordinate: 96020
Well type: Total Depth: 40.7
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 20.00
Y Sand 0.00
2
4 16.00
N Kurkar 4.00
-20.00

Total Depth: 40.7

logged by: Hazem Altayeb ‘

Well type: Total Depth: 39
Elevatin: 42 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 42.00
v Sand 0.00
2
. 38.00
4
Kurkar 4.00
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
® 3.00
39.00
40
‘ Total Depth: 39 logged by: Hazem Altayeb
Borehole ID: AT_91_3 X-Cordinate: 91800
Location: Y-Cordinate: 94500
Well type: Total Depth: 46
Elevatin: 22 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 22.00
Sand 0.00
16.00
Kurkar 6.00
-2.00
24.00
-4.00
26.00
-13.00
35.00
-15.00
37.00
-24.00
46.00

‘ Total Depth: 46

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: AT_91_4
Location:

X-Cordinate: 91687
Y-Cordinate: 93765

Well type: Total Depth: 46.6
Elevatin: 23 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 23.00
Sand 0.00
17.00
Kurkar 6.00
-23.60
46.60
48
50
Total Depth: 46.6 logged by: Hazem Altayeb ‘
Borehole ID: AT_92_1 X-Cordinate: 90585
Location: Y-Cordinate: 96868
Well type: Total Depth: 183.5
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 20.00
Clayek Sand 0.00
15.00
Kurkar 5.00
-30.00
Clay 50.00
-40.00
w57+ Kurkar 60.00

Total Depth: 183.5

logged by: Hazem Altayeb ‘

Borehole ID: AT_91_5
Location:

X-Cordinate: 92000
Y-Cordinate: 92800

Well type: Total Depth: 59.7
Elevatin: 40 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 40.00
v Clayey Sand 0.00
2
4
6
8
10
12
14
16
18
20.00
2
0 Kurkar 20.00
-10.00
50.00
-14.00
54.00
-19.70
59.70
‘ Total Depth: 59.7 logged by: Hazem Altayeb
Borehole ID: AT_92_1 X-Cordinate: 90585
Location: Y-Cordinate: 96868
Well type: Total Depth: 183.5
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
-55.00
75.00
-60.00
80.00
-80.00
100.00
-98.00
118.00

‘ Total Depth: 183.5

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: AT_92_1
Location:

Well type:

Elevatin: 20

X-Cordinate: 90585
Y-Cordinate: 96868
Total Depth: 183.5
Water Level:

Discription

E/D

Note

-138.00

Sandstone

-163.50

783.50

Total Depth: 183.5

logged by: Hazem Altayeb ‘

Borehole ID: AT_92_4
Location:

Well type:

Elevatin: 22

X-Cordinate: 93600
Y-Cordinate: 94200
Total Depth: 51.9
Water Level:

Depth

(m) Symbol

Discription

E/D

Note

Ground Surface

Sand

22.00
0.00

Kurkar

18.00
4.00

-10.00

32.00

-20.00

"%7 2 Kurkar

42.00

-29.90

Borehole ID: AT_92_2

X-Cordinate: 91700

51.90

Total Depth: 51.9

logged by: Hazem Altayeb ‘

Location: Y-Cordinate: 96200
Well type: Total Depth: 74
Elevatin: 18 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 18.00
Clayey Sand 0.00
11.00
Sand 7.00
'. 1.00
Clay 77.00
-9.00
Kurkar 27.00
-28.00
Clay 46.00
-34.00
kurkar 52.00
-56.00
i 74.00
‘ Total Depth: 74 logged by: Hazem Altayeb
Borehole ID: AT_93_1 X-Cordinate: 92340
Location: GAZA Y-Cordinate: 98950
Well type: Total Depth: 183.5
Elevatin: 18 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 18.00
Sand 0.00
14.00
Kurkar 4.00
Kurkar
-25.00
Clay 43.00
-35.00
Kurkar 53.00

‘ Total Depth: 183.5

logged by: Hazem Altayeb

www.manaraa.com




Borehole ID: AT_93_1
Location: GAZA

X-Cordinate: 92340
Y-Cordinate: 98950

Well type: Total Depth: 183.5
Elevatin: 18 Water Level:
D(e“':;" Discription EID Note
67
69
7
73 -55.00
Clay 73.00
75
-59.00
77 i+ Kurkar 77.00
79
81
83
85
87
89
91
93
95
-79.00
Clay 97.00
-99.00
Sandstone T17.00
Total Depth: 183.5 logged by: Hazem Altayeb ‘
Borehole ID: AT_93_2 X-Cordinate: 94089
Location: GAZA Y-Cordinate: 97042
Well type: Total Depth: 119.1
Elevatin: 20 Water Level:
D(e“':;" Symbol Discription EID Note
Ground Surface 20.00
Clay 0.00
10.00
10.00
0.00
Clay 20.00
-8.00
-40.00
60.00

Total Depth: 119.1

logged by: Hazem Altayeb ‘

Borehole ID: AT_93_1
Location: GAZA

Well type:

Elevatin: 18

X-Cordinate: 92340
Y-Cordinate: 98950
Total Depth: 183.5
Water Level:

Depth
(m) Symbol

Discription

E/D

Note

132
134
136
138
140
142
144
146
148
150
152
154

-137.00

158
160
162
164
166
168
170
172
174
176
178
180
182

156 Sandstone

155.00

-165.50

184
186
188
190
192
194

78350

‘ Total Depth: 183.5

logged by: Hazem Altayeb

Borehole ID: AT_93_2
Location: GAZA

Well type:

Elevatin: 20

X-Cordinate: 94089
Y-Cordinate: 97042
Total Depth: 119.1
Water Level:

Discription

E/D

Note

Clay

-60.00

Kurkar

80.00

-75.00

95.00

-94.00

Sandstone

114.00

-99.10

119.10

‘ Total Depth: 119.1

logged by: Hazem Altayeb

www.manaraa.com
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