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Makutupora groundwater basin has been the main source of water supply for Dodoma
town since 1950s.The water is mainly used for domestic water supply to over one million
inhabitants, for industrial purposes and livestock watering.

Hydrogeological and geophysical investigations have been carried out in the basin to
gather information on the groundwater potential of the basin to meet the ever increasing
demand for the growing population, economy and urbanization.

The use of isotope hydrology techniques in the basin was introduced in 1979 by IAEA
under the project URT/08/003. An environmental isotope study was conducted by Mr.T.
Dincer to identify recharge area, estimate annual recharge and age of the groundwater.

Similar studies were also carried out during the joint research program between Japan and
Tanzania on recharge mechanism and the development of groundwater in the Makutupora
basin (1988-1991). This paper is based primarily on data contained in the reports of the
joint Japan - Tanzania research program. This research program was focused on the:

• recharge mechanism in the basin
• safe yield conditions of the basin
• possibility of artificial recharge to the basin

Based on the intensive analysis of stable isotope composition and tritium concentration in
different water samples, it was possible to:

• identify the evolution of groundwater in the basin
• identify the recharge area
• estimate the recharge rate
• confirm the recharge mechanism
• date the groundwater
• establish groundwater flow systems in the basin.

All these findings were used in setting optimum strategies for a sustainable management
of the groundwater resource in the basin.
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Stable isotope composition of soil water and groundwater.

Thus, results of the Japan - Tanzania joint research program provided quantitative
estimation of the groundwater potential Of the basin using isotope hydrology techniques,
making the techniques ideal for water resources management.

For the Makutupora case, the recharge rate established by isotope hydrology techniques
was used as one of the prime input parameters in the numerical groundwater flow model
established using the Visual MODFLOW interface. The model indicated that, the
abstraction rate in the basin in future is expected to exceed the natural recharge capability
of the basin. This calls for the application of artificial recharge to the basin.

Hence, isotope hydrology studies in the basin are highly desirable to solve the arising
groundwater management problems such as:

• increasing pollution in the catchment area
• application of artificial recharge

Stable isotope analyses and numerical models can be used to predict the influence that
surface water pollutants have upon groundwater quality. Based upon this evidence proper
and timely decisions can be made concerning the water supply from the basin.
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