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ABSTRACT

The water supply for Rubongi sub county in Tororo district is highly reliant on groundwater.
This project is aimed at coming with a technique that will be used in artificial groundwater
recharge of the existing aquifer in the area. With an increasing population having a recent
growth factor of 2.73%, groundwater demand is on the rise. For me to solve this problem I first
of all needed to determine the groundwater supply and availability in the sub county and also
other surface water sources including surface runoff from precipitation. This was done using
the aquifer potential map of the sub county on a GIS platform, establishing the water demand
of the area through population projection, hydrological analysis and water systems engineering
and finally getting the specifications of the recharge system. The water balance for the area
was obtained and this indicated the water supply would cater for the needs of the area.

It was observed that the area has high evaporation rates therefore the amount of recharge of the
rainfall (108.88 MCM/year) and runoff (27.47MCM/year) was minimal but all the same due to
the fissure characteristics in the area and the direction of flow recharge does occur. With the
design of the structure, open trapezoidal channels were used due to their design and

maintenance ease and these trapezoidal basins therefore serve a horizontal recharge purpose.

The main aim of recharging the aquifer is because as the population increases the water demand
also increases also leading to increased demand. As demand increases most people turn to
groundwater for sustenance which may lead to over abstraction. To prevent this, we have to

recharge what is currently there and ensure continuous supply of water.

The simulation of the system was then done using MODFLOW, a groundwater modelling and
simulation software that yielded the results for recharge rate based on the aquifer characteristics
and recharge parameters of the study area in majorly six main steps leading to the performance
of a steady-state flow simulation i.e. Create a new model, Assign model data, Perform the flow

simulation, check simulation results, calculate sub regional water budget, Produce output
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1 CHAPTER ONE: INTRODUCTION

This chapter briefly gives the general information relevant to the research while clearly
showing the problem of interest for the intended design. It as well shows how this study will
help reduce the problem through the fulfilment of a number of objectives listed therein.

1.1 Background of the study

Water is the most essential natural resource on the planet earth. It is categorized into saline
water-which is ocean water and fresh water which is a finite resource essential for life
development and the environment. According to the UN annual report 2010, saline water
(oceans) cover about 97% of the earth’s waters and fresh water is only a small proportion of
the total water (3%) and mainly stored in ice and glacier form. Fresh water sources are mainly
groundwater and surface water sources. According to the UN annual report, 2010, ice caps
and glaciers contribute 68% of the fresh water, groundwater 30.1%, surface water 0.3% and
others 0.9%.

According to Banks, D., Robins, N., (2002). Groundwater is a form of water held under the
ground in the saturated zone that fills all the pore space of soils and geologic formations. Its
formed by rainwater or snow melt water that seeps down through the soil and into the
underlying rocks (aquifers). It’s the major resource of water supplies as provides more than
half of humanity’s freshwater for everyday uses such as cooking, hygiene as well as 30% of
irrigated agriculture and industrial development.(Pilla, Torrese and Bersan, 2010) .

As of 2010, the world’s aggregated groundwater abstraction was estimated at approximately
1000km® per year, approximately 67% of which is used for irrigation, 22% for domestic
purpose and 11% for industrial purposes.(Unesco and United, 2009). The rate has at least
tripled over the past 50years and continues to increase by 1-2% per year. The estimates suggest
that the abstraction of groundwater accounts for approximately 26% of the total global water
withdrawal and equals approximately 8% of the mean global groundwater
recharge (UNESCO, 2012).

Groundwater is crucial for the livelihoods and food security of 1.2 to 1.5billion rural
households in poorer regions of Africa and Asia, but also for domestic supplies of a large part
of the population elsewhere in the world. The global volume of stored groundwater is poorly
known, estimated range 15.3 to 60million km? including 8 to 10 million of freshwater, while
the remainder is the brackish and saline groundwater is predominantly at great depth(Global
and Usage, 2016). Significantly groundwater storage depletion is taking place in many areas
of intensive groundwater withdrawal.

INYTUKIGODFREY,.BU/UP2014/626. FINAL REPOR



6 REFERENCES

Abaho, P. et al. (2009) ‘Climate Change and its Impacts on River Flows and Recharge in the
Sezibwa Catchment, Uganda’, Second International Conference on Advances in Engineering and
Technology, pp. 572-578.

Adeleke, O. O. et al. (2015) ‘Estimation of Groundwater Recharges Using Empirical Formulae in
Odeda Local Government Area, Ogun State, Nigeria’, pp. 271-281. doi: 10.3390/challe6020271.

Aiken, G. R. and Kuniansky, E. L. (2002) ‘U . S . Geological Survey Artificial Recharge

Sacramento , California’.
Al-qubatee, W. S. M. M. (2009) ‘ARTIFICIAL RECHARGE ASSESSMENT OF.

Baalousha, H. M. (2016) ‘Using Monte Carlo simulation to estimate natural groundwater recharge
in Qatar’, Modeling Earth Systems and Environment. Springer International Publishing, 2(2), pp.
1-7. doi: 10.1007/s40808-016-0140-8.

Bhattacharya, A. K. (2010) *ARTIFICIAL GROUND WATER RECHARGE WITH A SPECIAL
REFERENCE TO INDIA’, 4(August), pp. 214-221.

Bouwer, H. (2006) *Artificial recharge of groundwater : hydrogeology and engineering’.
Development, T. and Basin, L. K. (2000) ‘Chapter 4 hydrogeology 4.1°. pp. 1-10.

Foster, S. et al. (2009) ‘Sustainable Groundwater Management Contributions to Policy
Promotion’, (1), pp. 1-16.

Global, F. A. and Usage, G. (2016) ‘Facts About Global Groundwater Usage’, (2), pp. 7-8. doi:
10.5194/hess-14-1863-2010.5.

Informatics, G. ef al. (2015) ‘INTEGRATED REMOTE SENSING AND GIS APPROACH TO
GROUNDWATER POTENTIAL DELINEATION IN THE DOON’, 2(1). pp. 1-12.




Murugiah, M. and Venkatraman, P. (2013) ‘Role of Remote Sensing and GIS in artificial recharge
of the ground water aquifer in Ottapidaram taluk , Tuticorin district , South India’, 3(3), pp. 405—
415.

Nsubuga, F. N. W., Namutebi, E. N. and Nsubuga-ssenfuma, M. (2014) “Water Resources of
Uganda : An Assessment and Review’, (October), pp. 1297-1315.

Pilla, G., Torrese, P. and Bersan, M. (2010) ‘Application of hydrochemical and preliminary
geophysical surveys within the study of the saltwater uprising occurring in the Oltrepo Pavese

plain aquifer’, Bollettino di Geofisica Teorica ed Applicata, 51(4), pp. 301-323.

Republic, T. H. E. (2011) ‘Strengthening Statistics for Development MINISTRY OF WATER
AND ENVIRONMENT SECTOR STRATEGIC PLAN FOR STATISTICS (MWE-SSPS)
2007/2008-2011/12°.

Sayeed, M. et al. (2017) “WATER RESOURCE MANAGEMENT USING GEOSPATIAL
TECHNOLOGY : A REVIEW WITH REFERENCE TO GROUNDWATER”, 2(1), pp. 30-33.

Somaratne, N. (2015) ‘Karst aquifer recharge: A case history of over simplification from the Uley
South Basin, South Australia’, Water (Switzerland), 7(2), pp. 464-479. doi: 10.3390/w7020464.

Sophocleous, M. (University of K. (2004) ‘Groundwater Recharge’, GROUNDWATER:
Encyclopedia of Life Support Systems (EOLSS), p. 41. doi: 10.1111/j.1745-6584.2009.00667.x.

Taylor, R. and Geography, U. C. L. (2013) ‘Hydrology , weather and groundwater’, (March), pp.
13-14.

UNESCO (2012) Worid Water Development Report Volume 4: Managing Water under
Uncertainty and Risk, UN Water Report. doi: 10.1608/FRJ-3.1.2.

Unesco and United, T. (2009) Water in a Changing World, World Water. doi: 10.3390/w3020618.

Victoria, L., Victoria, L. and Availability, G. (2000) ‘Groundwater Quality : Uganda’.

OYUKIGODFREY, BU/UP/2014/626, FINAL REPOR 57




	Untitled1.pdf
	Untitled2.pdf

