MY RESEARCH.
My research work deals with analyzing well regeneration methods. My thisis is based on information from many disciplines such as hydraulics, chemistry, biology, mathematics, hydrogeology and so on.

  As the construction of wells is very expensive, some treatment is impotent for further increasing the well service period. 
 The aim of my work is defining water well maintenance techniques for specific conditions. 
There are many well types (see fig. 1) and development methods. The main decolmatation methods are impulse, reagent and combination reagent and impulse methods. The impulse method allows to form a strike wave, that destroys the wall cake. A strike wave consists of different gases such as hydrogen, chlorine, dioxide etc. The reagent methods are based on a chemical reaction between a reagent and a wall cake. There are the following reagents: acid, sodium polyphosphat and so on. 
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Fig 1. Well design.

Typically a well consists at a well casing, a well screen and a well head (Fig. 1). An aquifer containes water that is in free motion in the strata. A pump discharges the water from the well. The wall cake (or mudding) opposes the well flow hence its disintegration is the main factor increasing the well service period.
It is necessary to solve several tasks so as to achieve this aim:

1. To study the scientific literature.

2. To collect data on water wells drilled in the Minsk city area.
3. To analyse this data and to determine well repair periods. 

4. To study well development methods for specific geological conditions and to reduce pollution of the environment.

         The results obtained can be used by companies using water wells.
 Practical applications.
          Due to industrial and agricultural activities as well as to the increase of domestic waste products there occurs degradation in the quality of surface water. Therefore the demand for underground water increases. Constructing large yield water wells permits receiving water with rational mineral content. 

It is known that the rate of water obtained from a well decrease due to chemical, mechanical or biological colmatage. At the same time well screen incrustation occurs thus head resistance is increased. As a result the water dynamic level reaches the pump intake.  That leads to operating the well with a close valve.  Then power consumption and prime cost rise while the efficiency of aquifer is decreased. To keep all the well characteristics adequate it is necessary to execute prevention and repair measures at a right  periodicity. In my theses determining adequate well screen regeneration periods for 11 Minsk city water intakes with a 25% decrease of the initial specific yield is discussed. Deterioration rate factors such as geological conditions, drilling methods, well screen design, specific yield, iron content and Ryznar’s index value are considered. Average adequate period is 3.5 years for Minsk city area. Selecting a rational regeneration method allows to gain minimal pollution of both the environment and the screen. 
         Companies that service water wells can use the repair periods obtained in the right natural conditions.

How regeneration methods influence the borehole environment.
        There are impulse, reagent and combination regeneration methods for cleaning a well screen. All of them influence the borehole environment in a different way.

The most unsafe regeneration method is reagent, as this method uses such reagents as acid (HCl), sodium poliphosphate and so on. Penetrating the water strata modify the water chemical indices as well as remain in the aquifer for a long time. Therefore to obtain the water with good quality it is necessary to keep on dewatering the welll for some time. The service staff may get serious injuries which occassionally and can be dethed. In spite of these disadvantages reagent methods are still effective at water well screen regeneration. Since energy of impulse methods is based on expanding gases such as hydrogen, oxygen, chlorine and others, it is mostly friendly to the borehole environment. However, using the methods can tend to destroying the well screen and collapsing the aquifer. 

To minimize pollution of the environment it is necessary to select regeneration methods based on the well screen design, its state and natural conditions.
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