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RESEARCH PROPOSAL PLANE EXAMPLE

MODELLING OF GROUNDWATER DYNAMICS AND AT SARIR

WELLFIELD

Student Name:
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Keywords: Three Dimensional Numerical Model, Finite Difference Method,
Groundwater Flow Dynamics, Model Calibration, Pumping Optimization, Drawdown
Prediction, Operation Scenarios, Water Budget, Sensitivity Analysis. Well field
Extension Scenarios. Optimisation.

1. Introduction:

Sarir well field is one of Great Man-Made River Project (phase 1) well fields in
Libya. The well field as shown in figures 1 , lies about 560 km south of the coast. The
well field consists of 126 production wells, aligned in three parallel east west lines
and more than 55 exploratory and piezometric wells. The study is intended to develop
a better understanding of groundwater flow dynamics, evaluate the impact of the
ongoing and intended increase of ground water production within the well field and
the adjacent areas, and give an independent appraisal of the reliability and
development of Groundwater supply for the existing Sarir (GMRA) Well Field and
its planned extension.

2.Statement of the problem:

At the present, Sarir well field producing approximately 600,000 m3/day and is
planned to produce 1,500,000 m3/day in the future. Sarir basin, from which
groundwater is extracted is one of four main ground water reserves of good to very
good quality fossil water that exist in the middle of the country as shown in Figure 2.
The shallow and main aquifers (producing horizons) of the well field are not
suffering at the present from the drawdown or land subsidence due to limited flow
rate (Max: 600,000 m3/day). GMRA project authority planed to drill additional wells
adjacent to the existing Sarir wellfield to substitute the deficiency of water supply
from the southern Tazerbo well field which is suffering at the present from the cone
effect of drawdown at their centres and land subsidence due to limited flow rate
(Max: 500,000 m3/day).
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3.Sgnificance:
Since the well field already constructed and under operation, the model would have
relevance mainly to operational procedures in the well field and to the future of

groundwater supply extension and developments in the area.

4.Research Objectives:

4.1. The study is intended to construct a finite-deference computer model using  the
existing well field data to investigate the groundwater flow dynamics, to predict the
likely draw down within the well field and the adjacent areas, and to propose a future
extension plans for the well field.

S.Background:

Tazerbo well field lies about 800 km south of Libyan coast and 20km south of
Tazerbo Oasis. It consists of 108 production wells in 3 parallel east west rows and
more than 76 Exploration wells and pizometers tapping deferent levels of the aquifer
system. At the moment the well field producing approximately 150,000m3/day and
expected to produce 1 million m3/day in the near future.

The well field lies on an uplifted area, forms the boundaries between the Sirt and
Kufra basins, which comprises the tow main ground water reserves of eastern part of
Libya.Drilling information’s shows that The well field consists of Cambro
Ordovician — Post Eocene sedimentary sequence, which contains a multi-layers
aquifer system: surface aquifer (33 to 54m), intermediate aquifer (42 to 62m), Upper
main aquifer (324 to 676), Deep main aquifer (461 to 850) and 3 aquitards separate
them).
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6.Methods:

Taking into account the previous efforts to model ground water flow dynamics of
Tazerbo Area and the newly emerged construction and operation data, a modular
three dimensional finite difference groundwater numerical model well be developed
using Modflow modelling software. Processing Modflow for windows (PMWIN) will
be used to input the hydraulic parameters, simulations and analysis of the results.

7.Anticipated Results:

The results will be measurements and description of groundwater flow dynamics, the
present impacts of the groundwater extraction, the future impact of the intended
increase in the groundwater extraction, and proposals of future developments.

8.Timetables:

M
A
R

Data Collection &
Literature review

*Coordinates,
*Water levels

*Reservoir
parameters

Data Processing &
Conceptualisation

*Location Maps

*Depth and
Thickness Maps

*Petrophysical
Parameters

Software Tutorials

Model Creation

Result review
Calibration & Thesis
Preparation

Thesis Presentation
& Submission
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