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Preface

Throughout history, access to water has been essential to social and economic
development and stability of cultures and civilizations. =~ Water is an indispensable
commodity of life. Groundwater is considered as one of the principal fresh water
resources. Under the thrust of the everincreasing population in the world, there
happens to be a notable deficiency in the fresh water supplies. This state of affairs
urged individuals, communities, authorities and international agencies to search for
groundwater in an attempt to keep pace with the continually increasing demand for
water.

The countries of Northeast Africa, Egypt, Libya, Chad and Sudan share The Nubian
Sandstone Aquifer System (NSAS), which represents a huge fresh water reserve. The
four countries have expressed their interest to share their experiences and to develop
this regional Aquifer System.

With this in mind The Centre for Environment and Development for the Arab Region
and Europe (CEDARE) developed a programme for The Development o The Nubian
Sandstone Aquifer System. The Programme was then funded by the International
Fund for Agricultural Development (IFAD) and executed by CEDARE.

The results of the study presented in this report have produced a Regional Strategy for
the utilizaion of this huge common resource, which hopefully will facilitate
consultation between the concerned countries and create a sense of sharing a common
resource in order to exploit it rationally.

This detailed study has been conducted by a team of experts gided by Dr. Mohamed
Bakhbakhi NSAS Regional Coordinator.

May I avail myself to this opportunity to thank the collaborating national institutions
for their efforts and cooperation. Last but not least I wish to express, on behalf of the
governments concemed, and on behalf of CEDARE, our deep appreciation and
gratitude to IFAD for financing the project.

Dr. Kamal A. SABET
Executive Director
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Forward

This study on the development of a regional strategy for the utilization of the Nubian
Sandstone Aquifer System has been prepared by Dr. Mohamed Bakhbakhi (CEDARE
Regional Programme Coordinator), the Programme’s team of consultants, Professor
Dr. A. Shata, Mr. Phillipe Pallas, Dr. G. Pizzi and Engineer Saleh Nour and the staff
of The Programme Engineer Amr AbdeFMeguid and Engineer Omar Elbadawy.

In the preparation of this study numerous reports, studies, documents, briefs and write
up have been consulted. Below is a partial list of these reports:

1) The final reports of the “special research Project in Arid areas
period 1984 — 1987” and on “Hydrogeological investigations in
the Nubian Aquifer System”, Eastern Sahara prepared by
Klitzsch et al, 1987, as well as research on modeling of the
Nubian Aquifer System by Heinl and Binkman (Published in
1989), the hydrogeological investigation carried out by Heinl
and Thorweihe in Northern Sudan, 1983 and S.W. Egypt, 1993.
(annex 1),

2) Bretschneider, H., Heinl, M., Brinkmann, P.J., Hollander, R.
(1987) Groundwater Model for the Nubian Aquifer System.
Technical University of Berlin.

3) The many technical reports prepared by the Technical
University of Berlin and ACSAD upon request of OSS,

4) P.J. Brinkman, M. Heinl, R. Hollander and G. Reich, 1987.
Retrospective simulation of groundwater flow and transport in
the Nubian Aquifer System, Berliner Geowiss. Abh (A) 75.2,
465-516 Berlin.

5) JVQ, Joint Venture Qattara (1978): study Qattara-Depression,
special ~ volume:  Regional geology and  Hydrogeology,
unpublished report of Lahmeyer GmbH, Salzgitter consult
GmbH, Deutsche Projeckt Union GmbH.

6) Pallas P. (1978) water resources of the socialist People’s
Libyan Arab Jamahiriya. 2™ Symposium of geology of Libya-
Tripoli.

7) El Ramly, 1. (1983), Water Resources Study of Zone V (Al
Kufrah and Sirt Basins) unpublished report, Socialist People’s
Libyan  Arab  Jamahiriya, Secretariate = of  Agricultural
Reclamation and Land development, water and Soil
Department.

8) The technical reports prepared by the National institutions and
regional organizations (annex 1),



9) Ali Hissene Mahmoud (1986) geologie Und Hydrogeologie des
Erdis-bechen, NE-Tschad. Berliner Geowiss. Reihe A/B 76,
Berlin.

10) EZZAT, MA. (1974): Groundwater series in the Arab
Republic of Egypt; Exploitation of groundwater in EtWadi El-
Gadid Project Area. Part I to IV, General Desert Development
Authority/ Ministry of Irrigation Cairo.

The results achieved during our study are included in a final report made up of four
volumes and two annexes.

This is Volume 2 of 4 volumes and 2 annexes report

Volume 1:  Executive summary
Volume2: Hydrogeology
Volume 3: Groundwater Model
Volume 4: Administration
Annex 1: Information System

Annex 2: Bibliography

Note: The denomination used and the boundaries shown on any map or graphical
appendices to this document do not imply, on the part of IFAD, CEDARE or any
other party associated with the preparation of this document, any judgment on the
legal status of any territory or any endorsement or acceptance of such boundaries.
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Arab Center for Studies of Arid zones & Dry Lands

Billion cubic meters per year (10° m*/y)

Centre for Environment and Development For the Arab Region and Europe
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GIS
GWA
IFAD
IDB
m.b.g.1
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Mm*/day
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NSAS
NAS
PNAS
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General Water Authority, Libya
International Fund for Agricultural Development, Rome
Islamic Development Bank
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Ground water Modeling System

Ground water Modeling Software

Nubian Sandstone Aquifer System
Nubian Aquifer System

Post Nubian Aquifer System

Regional Coordinator

Research Institute for Groundwater — Egypt
Regional Programme Steering Committee
Regional Technical Review Committee
Sahara & Sahel Observatory

Total Dissolved Solids

Technical University of Berlin

United Nations Environmental Programme
United Nations Development Programme
United State Geological Survey
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Parts per Million
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Introduction

The Nubian Aquifer Regional Information System (NARIS) is an integrated
Information System developed with a vision to fulfill the following tasks:

Store, search and retrieve information about the Nubian Sandstone Aquifer
System such as water levels, drawdowns, stratigraphy, hydraulic parameters,
quality, extractions, etc.

Provide an integrated regional information system among the countries sharing
the aquifer thus ensuring the sharing, exchange and flow of information.

Assist the decision makers by providing relevant and accurate information
about the status of the aquifer within regional and national perspectives.

Provide a standardized method for data collection and entry among the four
concerned countries.

Identify gaps and overlaps among the existing data and information available.

Prepare the input parameters that are needed for the modeling at different
scales, and calibration of the groundwater model and comparison of the results.

Background

NARIS is made available to each of the concerned countries. Each country will
establish a national mechanism for data entry, data update and data transfer into the
computerized databases. A regional mechanism for data sharing and exchange of
updated information was agreed upon. This had been put down into two agreements
signed by the representatives of the four countries in their meeting held on 3-4
October, 2000. The two agreements aim at the monitoring and exchange of
groundwater information, and monitoring and data sharing. The national
representatives agreed to adopt in an advanced stage an internet environment for the
sharing mechanism. Within this environment, data will be stored on a server and
accessed through internet by the four countries through web server. Security lewls
will be assured, so that access is enabled only to the four countries; Egypt, Libya,
Sudan and Chad. Any update of information by one of the four groundwater
management institutions of the concerned countries would be online viewed by the
other parties.

For the development of NARIS; data was verified, reformatted and harmonized in
excel and prepared for entry into the database. The System was developed in a User
Friendly Interface that enables easy entry, retrieval, querying of information and
production of reports. It provides a tool for information-based decision making
processes within the Nubian Sandstone Aquifer System.
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Components:

Groundwater Component

The system is developed using the state of the art information technology,
Oracle Developer 6i and Oracle 8i. It encompasses 2018 wells within the
Nubian Sandstone Aquifer System. These wells are classified into Observation
(Piezometers), Production and Exploration.

The system enables storage, retrieval, querying, analysis, and presentation of
information.  The information is retrieved either by country, region, site, well
name, well code, location, tapped aquifer, date and water levels ranges. Queries
on water levels, depths to water, drawdowns in addition to other parameters
present in the system are also made available. The system enables the
presentation of data in the form of tabular reports, time series graphical
presentation for water level variation and stratigraphy logs for exploration wells.

The System comprises 732 observation wells, 1088 production wells and 198
exploration wells.

The observation wells within the Nubian Sandstone Aquifer System provide
information on the aquifer’s behavior since the development started till present
by incorporating initial and present water levels records as well as the historical
water level records starting from the early 60s readings till the 1998-1999
readings. Other information on each well includes geographic location
(longitude, latitude), total depth, elevation of measuring point, the tapped
aquifer, bore type (dug well, borehole, etc.), hydraulic parameters and pumping
test technique.

The exploration wells are the main source of information depicting the
geological setup of the aquifer. Data on the exploration wells include
geographic locations, ground elevations, KB, water levels and stratigraphy. The
presentation of this information is enabled in tabular and graphical forms
showing the stratigraphy changes with depths.

Information associated with the production wells inchde geographic locations,
ground elevations, initial water level, hydraulic parameters (hydraulic
conductivity, transmissivity and storage coefficient or storativity) in addition to
quality parameters (e.g. salinity of groundwater).

As has been developed to encompass information from four countries, the
system is designed with a dynamic approach to enable the use of various units
for any parameter (e.g. for transmissivity, cm?sec. and mz/day could be used
and conversion between units is made available).  The addition of new
parameters is allowed. This privilege is granted to the system administrators or
the groundwater specialists using the system. Any systems of units associated
with these parameters could be entered. This enables flexibility for the use of
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the system within a regional standpoint. It also helps smoothly introducing
harmonization in the data collection process.

Bibliographic Database Component

Another component of the Information System is a comprehensive bibliographic
database comprising 843 references of previous studies and research in the area

of the Nubian Aquifer, which can be searched by author, subject, location,
country, etc.
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Nubian Aquifer Regional Information System - NARIS

Main Menu

The first screen in the system provides choices to enter the Data Entry screen, Query
screen, or Administration screen.

1 Dol Dineshged Foss. Ausiiss - J00ED8 BOMILE]
[E] s DadaErty Qe Amori . Adrarchebon Sfindoes

NJ.-l.::.A-.:.-lf-.-l I t«.--._i:-.u..r Illr.-l'-:dlh-ll- S\'.‘-l'."li

Versien 10

.

Frogramme for the Development of & Regional Strate gy
for the Leilisation of the Nubian Sandstone Aguifer System

CEDARE
Copyripht)e001 CEDARE. Al ights redened

Figure 1 - Main Screen

Title Main Screen Pull-down Menu contents

File Saving, Printing and About NARIS.

Data Entry Data Entry of wells, Transactions and Editing of parameters and
units. In addition to data entry of sites extractions.

Query Report Queries and reports production.

Administration Administrating the Lists of values, screens and reports labels
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Data Entry Program

The data entry screen allows the users to enter data on wells including their locations,
tapped aquifers, intial water levels, quality of water, hydraulic parameters,
observation records and lithology formations. It is divided into Well-ID, Location,
Information, Hydraulic Parameters, Observation Records and Lithology.

PAGE TITLE FUNCTION
WELL-ID This is for the entry of Well name and type
LOCATION This is for the entry of the location of the well in Longitude and

Latitude or any other projection

INFORMATION |This is for the entry of the Execution date, Bore depth, Aquifer’s
name and type, initial depth to water and initial water level,
salinity and yield

HYDRAULIC This is for the entry of the hydraulic conductivity,
PARAMETERS Transmissivity, Storage Coefficient, and Pumping test details
OBSERVATION |This is for the entry of the historical records of different
RECORDS parameters such as the water level and the depth to water.
LITHOLOGY This is for the entry of the stratigraphy, lithology with depths

The Well-ID section includes the well names, codes, and types.

11! Oracle Developer Forms Runtime - [COMMON MODULE]

@Elle DataEntry  Query Report  Administration  wWindow

=22, | o] el w|q|r|n] *4)3¢|

Select Country Code  Country Name Region Code Region Name Site Code Site Name

Libya 450&141 [South Sarir
g ISudan =28t azerbo EIWES@ I\Nest Sarir
Wiell Status| |

— WeIHD | Location | Infarmation I Hydraulic Parameters | Observation Aecords | Lithalogy I

Start Data Entry
Well Code B2-21
Grid

Mational Mumber
Well Name (English) |Fz1 0P
Well Narme (Arahic)
Well Name (French)

Well Type 2 |P eeeeee ter
Bare Type |
KB

Figure 2 - Data Entry — Well-ID
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The Location section includes the coordinates and projection types.

5 Oracle Developer Forms Runtime - [COMMON MODULE]
E FEile DataEnty  Query Report  Administration  Window

E]EIRS | 7| | B “la|»|m| 4|

Select Country Code  Country Name Region Code Region Name Site Code Site Name
= a _ ;lm Sauth Sarir
<0 [Sudan =[fa=E azerbo I ast Sarir

Well Status| [
Wwel-D I Lacation I Infarmation I Hydraulic Parameters | Obzervation Records | Lithalogy |

Well Coordinates
Altitude |1 £9.05

Geographical coordinates In Decimal Degrees

Latitude (dd)

26.81
Projection Type | |

[22.058

—

Longitude (dd)

b ¥

Grid

Grid Marne |

Grid_Longitude | Grid_Latitude

Figure 3 - Data Entry - Location

The Information secton includes the penetrated aquifer’s name and characteristics as
well as the initial water levels and salinity data.

£ Oracle Developer Forms Runtime - [COMMON MODULE]

Eflle DataEntry  Query Report  Administration  Windaw

F2]s | 1| B “ 4 |m 2% |
WELL WELL 14.FEB.01
Select Country Code  Country Mame Region Code Region Name Site Code Site Name
- - ;lm [South Sarir
<[FP = azerho I est Sarir
el Status|
WwellD I Location | Information I Hydraulic Parameters | Obzervation Records | Lithalogy I
Execution Date (DDMARA Y YY)
Aquifer Bore Depth |3U4.79
Aguifer Regional Name 2 Fnst Nubian

Aguifer Local Mame
Aguifer Type

Initial ¥ater Level VWater Depth

Salinity Saliniby

Yield Specific Capacity

Yield

|s1.71 \Wiater Lewel [107.34
| Salinity Type | | Salinity Unit |

| Specific Yield Unit |
| Yield Units |

[m From Sea level)

Figure 4 — Data Entry - Well Basic Information
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The Hydraulic Parameters incorporate the values of the Hydraulic Conductivity,
Transmissivity and Storage Coefficient or Storativity associated with the location.

Eile DataEntry  Query Report  Administiation  Window

2|2 |s M| 5|85 «d|»|m| =3)3¢|

WELL WELL 14-FEB.0Y

Select Country Code  Country Name Region Code Regian Name Site Code Site Name
- B 2fSoudt South Sarir
[0 Sudan = 2zl azerbo 2[es40 est Sarir
el Status' |
WelD | Location | Intormation I | Obzervation Records I Lithology I
Hydraulic Conductivity () Hydraulic Conductivity (K) Units
Transmissivity (T) Transmissivity (T) Units

Storage coefficient (S)

Pumping Test Technigue |

Pumping Equiprment

Observation Recording Form I

Formula Applied in Computing Hydraulic Parameters

.

Figure 5 - Data Entry - Hydraulic Parameters

The Observation Records section comprises the historical records of any variables
such as water level, depth to water, salinity, etc. It is made possible for the user to
add any variable or parameter, its corresponding units then the available records.

A Oracle Developer Forms Runtime - [COMMON MODULE]

@Elle DataEntry  Query Report  Administration  Windaw

Bl% | ][5 “ 4 |»| 24/

Select Country Code  Country Name Region Code Regian Name Site Code Site Name
- Libya - ffSoudl South Sarir
=[°C Sudan B az61 azerbo < [#esd0 est Sarir

Well Status | f
wielHD | Laocation | Information I Hydraulic Parameters | Lithalogy I

Year Month  Parameter Walue Unit
211971 1 ater Level 107.34 1 I
1977 1 ater Level 10435 1 ]
1978 1 ater Level 104 35 1 )
1979 1 ater Level 10562 1 ]
& 1950 1 ater Level 104 59 1 )
19398 1 ater Level 10333 1 )
1971 2 Depth ToWater 61.71 1 L&l
d137? 2 Depth TaWater 4.7 1 L&l

Figure 6 - Data Entry - Observation Records
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The Lithology section allows the data entry of the stratigraphy formations at different
depths of the logs. By double clicking on the field of the stratigraphy the list of
values of stratigrapgy is displayed for selection by the user. The associated value of
depth is entered in corresponding field. Same procedure is enabled for lithology.

i Oracle Developer Forms Runtime - [COMMON MODULE]

@E\Ie DataEnty  Query Report  Administration  ‘Windaw

| | el 73| i “|a|r|m] |x|

WELL WELL 22 JAN.01

Select Country Code  Country Name Region Code Region Name Site Code Site Marme

Chacl B et [Abeche
i IEgypt sfer Earkou | |

Well Status |1 Phanduned

‘el D I Location | Infarmation | Hydraulic Parameters I Observation Records I Lithology |

Stratigraphy Depth

Lithology Depth

Figure 7 - Data Entry - Stratigraphy

Icons to Use in Data Entry

ICON Title Function
15} Save Save changes and new records added
Print Print reports
LOV Display List of Values
Exit program Exit from the program

Previous Block Move the cursor to previous block

Previous Record | Move the cursor to previous record

Next Record Move the cursor to next record
Next Block Move the cursor to next block
Insert Record Add new records

Remove Record | Delete existing records

X EEE e E
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Parameters Data Entry:

The user can add a new parameter using the shown below screen. The new parameter
is entered once, then it shows automatically on the List of Values of the parameters.

# Oracle Developer Forms Runtime - [COMMON MODULE] [_ & x]
@ File DataEntry Query Report  Administration  WwWindow  — |ﬁ||£|

FT N = T B

Pararneter (English) Parameter (Arabic) Pararneter (French) Parameter Value

3

ZWWater Level
Salinity (T.D.5)
E-Conductivity
Na  Sodium
<. Patassium
Ca  Calcium
Mg  Magnesium
Fe Iron

Co3  Carbonate
HCO3 Bicarbonate
S04 Sulphate
NO3  Nitrate

NO2 MNitrogen Digxide

[Fiecord: 15418 [ <05C> <DBG: | |

Figure 8 - Data Entry - Parameters
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Units Data Entry:

The user can enter any system of units to correspond to the previously entered
parameters, using the screen shown below. More than one unit could be used for the
same parameter and conversion between units is enabled. During the wells’ data
entry or querying processes the units related to the parameter under operation are the
only ones displayed for selection. E.g. during the data entry of a hydraulic
conductivity value, the only units displayed are m/d, m/s and cm/s.

58 Oracle Developer Forms Runtime - [COMMON MODULE]

@E\Is Datz Enty  Query Feport  Adminishation  Window

gelsl B s <] 2

Units Group Units{English] Units{Arabic) Units{French) Conversion Factar
E N N I
Depth To Water|i I 1
Drawdown A ] 1
Salinity (T.D.5) [ppm ppm 1
Salinity (T.D.5) Jmoil moyl 1
Salinity (T.D.5) Jorl ot} 001
E-Conductivity Jm-rmhos/Cm m-mhios/Cm 1
—Ma Sodium  Jppm ppm 1
K. Potassium jppm ppm 1
Ca Calcium  |ppm ppm 1
Mg Magnesiurfppm ppm 1
Fe Iron pprm ppm 1
Cod  Carhonatefppm ppm 1
HCO3 Bicarborfppm ppm 1
=504 Sulphate fpprm ppm 1

Figure 9 - Data Entry— Units
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Saving Data

Click on the save icon to save the entered data

To Exit without saving click on the Exit icon

N.B. The Well Code is generated automatically by the system according to its
location (Longitude, Latitude).
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Query Screen:

By

selecting “Query Report” from the main menu (Figure 1). This screen allows the
user to search for information using any combunation of the following

Country - Well Type

Region - Aquifer Regional Name

Site - Initial Water Level Values

Well Name + Location

Well Code - Range Values of Parameters

A Oracle Developer Forms Runtime - [COMMON MODULE] BEE

@ File DataEntp  Ouery Report  Administration  Window | |_|

Has® B =85 « > |n] =) x||

Code Countries Mame Code Region Code Site Marne
! | ! | ! ! i :;LLECTED
Code Well Type Code Well Status Code Aguifer Regional Name
;I - -
I] = =
Code Parameter “alue  Code Aguifer Type
& AND ‘l - I j| Longitude1 Longitude2
COR i e Latitude1 Latitude2
r Query Result
Well Code Well Marme Country Region Site
= i
-
-
-
-
-
-
|Record: 141 |List of Values [<05C> [<DBG> |
Figure 10 - Query Screen
ICON Title Function
e Run Query Execute the selected criteria.
.C_if Run Report Run report according to the selected criteria.
Screen Exit Button Exit from the Current Screen.
Delete Row Delete current row from Multi-Record criteria such as the
Languages criteria.
Insert Row Insert new row into multi-record criteria such as the Languages
criteria.
List Values List values for specific filed such as the country, the icon is
highlighted only when the cursor is in a filed that has this option.
List Details List details of a selected record.
Clear Screen Clear screen from typed data.
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To expand well’s details, click the List details icon

or double click on the

selected well record. According to the selection the relevant screens will be initiated.

This shows the basic information of the well such as the country, region, site, well
name, code, type, status, location, basic information, hydraulic parameters values, and
historical records as well as lithology. The tabs listed on the screen initiate the
relevant well’s information as follows:

PAGE TITLE FUNCTION

WELL-ID This shows Well name and unique number (code)

LOCATION This lists the location of the well in Longitude and Latitude on
any other projection

INFORMATION  |This lists the Execution date, Bore depth, Aquifer’s name and
type, initial depth to water and initial water level, salinity and
yield

HYDRAULIC This lists the hydraulic conductivity, Transmissivity, Storage

PARAMETERS Coefficient, and Pumping test details

OBSERVATION |This lists the historical records of different parameters such as

RECORDS the water level and the depth to water.

LITHOLOGY This lists lithological formations and their depths of the bore

Print out Report

To print out the information of a certain well, the following steps are required:

Step 1: Enter Query Screen

Step 2: Enter the required fields for selecting the well.

Step 3: Select the Report type from the pull-down menu.

Step 4: Click on the Print Report Icon @
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Report Types

REPORT TITLE FUNCTION

WATER LEVEL  |This shows the well’s basic information in addition to the
historical records of yearly water levels and monthly if available.
It also includes the historical depths to water and drawdowns.

WELL(S) This lists the wells (satisfying the query criteria), together with|
the country, region and site each lies in, in addition to theiy
coordinates, altitude and initial water level.

PARAMETER This shows the well’s basic information in addition to the
historical records of yearly parameter’s readings and monthly if
available.

GRAPHICAL This plots the values of the parameter with time.

REPORT

STRATIGRAPHY |This shows the well’s basic information, in addition to a tabular

TABULAR presentation of the stratigraphy variation with depth.

REPORT

STRATIGRAPHY |This plots the log of a well with its stratigraphy information.

ARCVIEW MAP |This plots spatially the results of a query (ie. map) using
ArcView
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Wells Report

The wells report shows a list of wells which satisfy a number of certain (And/Or)
common criteria or a single criterion. This report contains these wells associated with
their respective countries, regions, akitudes, longitudes and latitudes.

Well(s) Report
SH. | Code Hame Country Region Altitude (GL) Longitude Latitude
1 D31 |EL Mahariqg- 8 Egypt Kharga 781 30615 75.655
2 D3-10  |Bulag- 14 Egypt Kharga 383 30875 28116
3 D311 |BuUlag- 16 Egypt Kharga 41 30,609 25108
4 L3112 |Umm El Qusur Egvpt Kharga o866 30663 25756
(Deep
5 | D3-113 |Garmashin-3 Egypt Kharga 601 30,651 25103
B D3-119  [Malaab EL Khail Egypt Kharga 20353 30129 25273
7 D312 |Bulag-17 Eoypt Kharga 4585 3061 25108
8 L3123 [EastBulag Egvpt Kharga 5391 0733 25217
2] D3-132  |El-Bustan-18 {ohs) Egypt Kharaga 30538 25441
10 L3-14  |East Garmashin Egvpt Kharga SN a0.T23 25037
11 D313 [Garmashin- 12 Egypt Kharaga 47.05 0616 251748
12 L3186  [Garmashin-15 Egvpt Kharga 4345 30.58 25024
13 D317 |[Garmashin- 17 Egypt Kharaga 449 66 30556 24,927
14 D3-18  |Garmashin- 20 Egypt Kharga 57.76 30.62 24.847
15 03-19  |Garmashin- 23 Egvpt Kharga 53.82 30609 24,946
18 D32 |EL Daire-1 Egvpt Kharga a7 30729 25598
17 03-20  |Garmashin- 24 Egvpt Kharga a5.62 INET4 24,983

Fig. 11 — Wells Report
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Water Level Report

The water level report shows the tabular variation of water level with time for a
certain well. The header of the report shows the well’s information which includes
country, region, site, status, type, altitude, longitude, latitude, execution date, bore
depth, penetrated regional aquifer name, initial water level and initial depth to water.

NSAS Programme CEDARE

Date :06/12/2001 Water Level Report

Country :Libya Region : Kufra Site : Kufra
Well Name P Well Code ; B3-1

Well Status

Well Type :Piezometer

Altitude 1411.08

Longitude (dd) 123265 Latitude (dd) : 24233
Execution Date :
Well Depth (m)

Aquifer Regional Name :MNubian

Initial Water Level Initial Depth To Water (m) :
(m.a.s. L)
Year Water Level (m.a.s.l.) Drawdown {m) Depth To Water {m)
1976 A05.51 447
1977 406,66 4.42
1978 406,65 4.4
1975 406.12 4.596
1280 406.05 5.03
1981 405.45 5.63
1952 405.27 5.81
19583 404.55 5.53
1984 404.63 G.45
1985 403.79 729
1986 403.41 7B
1987 403.09 759
1935 402.29 8.79
1985 40227 8.81

Fig. 12 — Water Level Tabular Report
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Hydrograph

This report is a plot of the observation well hydrograph i.e. water level fluctuations
versus time. The yaxis is the water elevation in meters from mean sea level and the
x-axis is the time in years.

41! Graphics Runtime - [Graphics: wellgD01_0GR: Main Layout]

[ar] Eile

Figure 13 — Water Level Report of an Observation Well
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Stratigraphy Tabular Report

This report shows the variation of the stratigraphical formation with depth of the
exploration wells. The stratigraphy starts at zero depth from the ground level or the
KB (if available). The basic information of the well is firstly presented before the

stratigraphy.

Date :28/01/2002

Country

Well Hame
Well Status
Well Type
Altitude
Longitude (dd)
Execution Date

Bore Depth (m)

Initial Water Level (m)

Aquifer Regional Name :

:Egypt
IBetty 1

:Exploration
12

127446

144632

NARIS

Region : Unknowen Site
Well Code : C2-56

Latitude (dd) : 29,565

Initial Depth To Water {m) :

Depth Stratigraphy
218 P. Eocene
71049 Eocene
1417 3 L1 Cretaceous
22555 Cenaornanian
313594 L. Cretaceous
39594 Jurassic
44552 FPaleozoic

: Unknown

Figure 14 — Stratigraphy Tabular Report of an Exploration Well
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Stratigraphy Report

The Stratigraphy report shows the stratigraphical formation of the exploration wells.
The columnar section starts at zero depth from the ground level or the KB (if
available) as mentioned above. The country, region and coordinates of the well are

displayed. The values of the ground level, KB and total depth are also shown.

£11 Graphics Runtime - [Graphics: wellgD04 DGR: Main Layout]
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Figure 15 — Lithologic Section (Columnar Section)
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Map Report

This report plots the resultant of a query on a Geographic Information System (GIS)
map. NARIS is linked with GIS ArcView, which enables the spatial presentation of
wells in views. Other layers could be overlaid for layouts printing or for further
utilization and analysis in GIS.
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Figure 16 — ArcView Map Report
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Extraction Module

This component of the Information System provides detailed information on the
abstraction within the sites of the NSAS. The system at its present status incorporates
yearly extraction records of NSAS sites. These historical records are entered through
the screen shown below. Basic information for each site is included such as the
beginning date of the extraction within the site, the number of wells, the tapped
aquifer, average depth, and average pumping. The system enables the use of different
units for extraction and has the capacity of conversion between units.

A Oracle Forms Runtime - [COMMON MODULE]
File DataEntry GQueny Report  Administration  ‘window

| B slEE “ || 44 %

SITE Site 28-NOV.01
Country Cade Country Name
Select: ~
:‘EG |Egypt
=y [Libya
Select : Region Code Region Mame
Eorg2 |Burkc|u
=[Enns1 [Ennedi
Site Caode Site Name (English) Site Name [Arabic) Site MName (french)
Longitude Latitude Wiells Mo Begin Date Code Aguifer Regional Name
Average Depth Depth Unit Average Pumping Units

Site Extraction |

Figure 17 - Site Extraction Main Screen
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By clicking the |— button, the next screen opens for the

data entry of monthly or yearly records of extraction.

#8 Oracle Forms Buntime - [COMMON MODULE]

Figure 18 - Data Entry — Site Extraction
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Extraction Reports

The results of the queries could be presented in the form of tables and graphs on
screen or printed.

Tabular Report

This report shows the variation of extraction rates with time. The header of the report
provides information on the site, as in which country it lies, which region, number of
wells, tapped aquifer, date when development started, average depth, and average

pumping.

NSAS Programme CEDARE

Date :28/11/2001 Extraction

Site Name : Kharga (0} Country : Egypt
Region : Kharga

Wells No to1eZ

Aquifer name . Mubian

Begin Date

Average Depth

Average Pumping:

Year Extraction
1960 1362
1961 20507
1962 44 731
1963 B E72
1964 65.01
1965 555595
1966 B1.222
1967 BA.622
1968 B4.104
1969 B2.077
1970 B5 834
1971 54.554

Figure 19 - Site Extraction Tabular Report
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Histogram Report

This report presents graphically the change of extraction rates with time for each
extraction site. The header of the report provides information on the site, in which
country and region it lies, tapped aquifer, average depth, average pumping and
number of wells.

Country : Egypt Tapped Aquifer * Nuhian
Region : Kharga Average Depth © HEBERHEE
Site : Kharga (D) Average Pumping : ###ikHEz
No. Of Wells 1162

140
120
w0 —

Extraction

Rate
(Mm3iy1)

60

40 —

20 —

Figure 20 - Site Extraction Graphical Report
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Output Mediaand Formats

The system sends the query outputs to one of the following media:

Screen
Printer
File in the following formats:
a. HTML
b. PDF
c. Postscript RTF
d Text

The production of outputs in ASCI files enables the input to other software and
models.

N.B. Conversion could be done to major formats such as Spreadsheets and
Wordprocessing formats.



Annex I - Information System 26

System Administration

1. Administration of the List of Values and editing of the labels is enabled through the

screen shown below:

A Dracle Developer Forms Runlime - [COMMON MODULE]

@Eila DataEntry  Query Report  Administration  “wWindow

=) M| )| Bs RN
LOV :

LOY Mame

L Ma.
13 elLauiierrename

4 Well_aquifertype
[ Well_hparameteregp
LIS Well_obsvrectorm

Seq L Label LC Mame A LGV Mame E LG Mame F
1 Mubian Mubian
2 Fost Mubian Fost Mubian

Figure 21 - List of Values Administration
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2. The administration of the Screen labels is enabled. This could be done using the
screen shown below:

A Dracle Developer Forms Runtime - [COMMON MODULE]

@ File DataEntry Query Report  Administration  Window
2|2 | 7|5y B “|a|r|m =]
SCREEN LABEL Screen Label 03-JANO1

Label : Ma. Screen Name
S RN |C OUNTRIES|
5 |PARAMETERS
sl UNITS
4 REGION
B SITE
Seq_MName Label MName Label Name & Label Mame E Label Mame F
= | B=Iey Country Code Ll 58 1 Country Code Code du Pays
D=P2 Countries Name bl el [ Zountries Mame MNom du Pays
DSP3 Country Mame (Arak [ese] sl sl [CouUNtry Name (Arabic [Pays (Arabe)
OSP4 Country Name (Eng (e alaal] B sl [Country Mame (EnglislPays (Anglais)
DSPS Country Name (Frer { e ) 3bll sl [Country Mame (FrenctPays (Francais)
[

Figure 22 - Screen Labels Administration
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3. The administration of the Report labels is enabkd. This could be done using the
screen shown below:

£ Oracle Developer Forms Runtime - [COMMON MODULE]

@Eile Data Entry  Guery Report  Administration  window

22| el ) || Ba IR x|

REPORT NAME Report Name 02JAN.01

Code File Mame & File Name B File Mame F Report Mame A Report Mame B Report Mame F

= ater001 rep ater Lewvel Parameter Report

B aterl02.rep ell[z] Repart

3 ater002.rep Farameter Report

4 welliglol.ogd Graphicz

il ater004.rep Graphics Fepoit

H wellgl03.ogd Stratigraphy Fepart
El

Figure 23 - Report Name Administration



