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Introduction: 
A water well has to be designed to get the optimum quantity of water  
economically from a given geological formation 
 The water requirements for the particular schemes –rural water 

supply , agricultural and industrial needs, has to be carefully 
determined 

 The choice of open wells or bore wells (tube wells) and the method 
of well design depends upon- 

-Topography 
-Geological conditions of the underlying strata 
-Depth of GW table 
-Rainfall 
-Climate 
-The quantity of water required 
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Introduction Cont… 

 A water well design involves selection of proper dimensions like 
the diameter of the well and that of the casing, length and the 
location of the screen including slot size, shape and percentage of 
opening area. 
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Well Diameter 

The Size of the well diameter should be properly chosen since it 
significantly affects the cost of well construction. 
 
The diameter must be chosen to give the desired percentage of open 
area in the screen (15 to 18%), so that the entrance velocities near the 
screen do not exceed 3 to 6 cm/sec, so as to reduce the well losses and 
hence the drawdown, to exclude the finest particles of sand from 
migrating near the slots and prevent incrustation and corrosion at the 
strainer slots. 
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Well Diameter 

Depuit’s equation 

Qα  

For R=300 m, a 60 cm well yields only 25% more than a 15 cm well 
and 12% more than a 30 cm well, which shows that Drilling a large 
diameter well will not necessarily mean proportionally large yields. 
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Is discharge increase 
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Well Diameter 

Anticipated 
well yield, 

lpm 

Nominal 
size of 

pump bowl, 
cm 

Size of well casing 

Minimum, 
cm 

Optimum, 
cm 

400 10 12.5 15 

400-600 12.5 15 20 

600-1400 15 20 25 

1400-2200 20 25 30 

2200-3000 25 30 35 

3000-4500 30 35 40 

4500-6000 35 40 50 

6000-10000 40 50 60 
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Well Depth 

 The depth of  a well and the number of aquifers it has to penetrate is 
usually determined from the lithological log of the area and 
confirmed from electrical resistivity and drilling time logs.  

 
 An experienced driller can decide the depth at which drilling can be 

stopped after being advised by the hydrologist who analyses the 
samples collected during the drilling. 

 
  The well is usually drilled up to bottom of the aquifer so that the 

full aquifer thickness is available, permitting greater well yield. 
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Design of well Screen 

 Screen Length: In homogeneous artesian aquifer about 70 to 80% 
(3/4)of the aquifer thickness  is screened. The screen should best be 
positioned at equal distance between the top and bottom of the 
aquifer. 

 

 In case the non-homogeneous artesian aquifer, it is best to screen the 
most Permeable strata. 

 

 Theory and experience have shown that screening the bottom one- 
third of the aquifer  provides the optimum design. 

 

 The principles of design in a non-homogeneous water table aquifer 
are the same as in the case of non-homogeneous artesian aquifer.  

 CE 3221, Hydrology Mithun Chakrabartty,  Lecturer,  CE RUET 

To
pi

c:
 D

es
ig

n
 o

f 
W

at
er

 W
el

l 



Design of slot Size 

 The size of slots  depends upon the gradation and size of the 
formation  

material  
 

 In case of naturally developed wells the slot size is taken as 40 to 
70%  

of the size of formation materials. 
 

 If the slot size selected on this basis becomes smaller than 0.75mm, 
then it calls for an artificial gravel pack. 

 

 Artificial gravel pack is required when the aquifer  material  
is homogeneous with Uniformity co-efficient (Cu= D60/D10) less than 
3.00 and effective grain Size (D10) less than 0.25 mm.  
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Screen Diameter 

After the length of the screen (depending upon the aquifer thickness) 
and the slot size ( based on the size and gradation of the aquifer 
materials) have been selected, the screen diameter is determined so that 
the entrance velocities near the Screen will not exceed 3 to 6 cm/sec to 
prevent incrustation  and corrosion and to minimize friction losses.  
(Ref. Raghunath, 2007)  
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Selection of Screen 

Selection of screen material depends on- 
- Depth of aquifer 
-  Soil formation 
-  mineral content of water 
-  presence of bacterial slimes 
-  strength requirements 
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Selection of Screen 
The Screen material should be resistant to incrustation and corrosion  
and should have strength to withstand the column load and collapse 
pressure. 
The principle indicators of corrosive ground water are  

- low pH 
- Presence of dissolved oxygen 
- CO2> 50ppm (parts per million or mg/l) 
- Cl> 500ppm 

 

The principal indicators of incrustating  ground water are 
- total Hardness> 330 ppm 
- total alkalinity> 300ppm 
- iron content> 2 ppm 
- pH> 8 
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Open wells Versus Borewells 
 

In choosing the type of  well the following factors have to be 
considered 
 

1. Availability of space 
2. Hydrological characteristics of the subsurface strata 
3. Seasonal fluctuation of water levels 
4. Cost of well construction including provision of water lifting 

appliances 
5. Economics and ease of water lifting operation 
6.  Demand of water 
7.  Precipitation of the area 
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Open wells –Advantages 
 
1. Storage capacity of water is available in the well itself 
 

2. Do not require sophisticated equipment and skilled personnel for 
 construction 
 

3. Can be easily operated by installing a centrifugal pump at different  
Settings for low and high water levels 
 

4. Can be revitalized by deepening by blasting or by putting a few 
Vertical bores at the bottom or horizontal or inclined bores on the sides 
to intercept the water bearing strata 
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Open wells -Disadvantages 
 

1. Large space is required for the well and for excavated material 
lying on the surface like a big mound. 
2. Construction is slow and laborious. 
3. Subject to high fluctuations of water table during different 
seasons. 
4. Susceptibility to dry up in years of drought. 
5. High cost of construction as the depth increases in hard rock 
areas. 
6. Deep seated aquifer cannot be economically trapped. 
7. Uncertainty of tapping water of good quality. 
8. Susceptibility for contamination or pollution unless sealed from 
surface water ingress. 
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Tube (bore) wells -Advantages 
 

1. Do not require much space 
2. Can be constructed quickly 
3. Fairly sustained yield of water can be obtained even in years 
of scanty rainfall 
4. Economic when deep –seated aquifers are encountered 
5. Flowing artesian wells can sometimes be struck 
6. Generally good quality of water is trapped 
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Tube (bore) wells -Disadvantages 
 
1. Require costly and complicated drilling equipment and 
machinery 
2. Required skilled workers and great care to drill and complete the 
tube wells 
3. Installation of costly turbine or submersible pumps is required 
4. Possibility of missing the fracture, fissures and joints in hard 
rock areas resulting in many dry holes 
5. Installation can be hampered due to existence of hard rock in the 
bore. 
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Thank you 
For  

Taking the Stress 
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LECTURE 
 ON 

 GROUND WATER RECHARGE 
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Sinkholes fill Turkey's breadbasket in drought 
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Large sinkhole opens up at Florida mobile home park, USA
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Groundwater Recharge: 
 

1.Developing of artificial underground reservoir by 
artificial recharging for storing water underground called 
recharging of underground water. 

2.It is quite advantages as compared with dams, reservoirs 
etc. 

3.Artificial recharging technique is under intensive 
research and is being increasingly used in France, 
Germany etc. 
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Why Artificial Recharge  
 

• In most low rainfall areas of the country the availability of 
utilizable surface water is so low that people have to depend 
largely on ground water for agriculture and domestic use. 

 
• So in order to improve the ground water situation it is 

necessary to artificially recharge the depleted ground water 
aquifers.  
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Identification of Areas for Recharge 
• Where ground water levels are declining due to over-

exploitation. 
• Where substantial part of the aquifer has already been 

desaturated i.e. regeneration of water in wells and hand pumps 
is slow after some water has been drawn. 

• Where availability of water from wells and hand pumps is 
inadequate during the lean months. 

• Where ground water quality is poor and there is no alternative 
source of water. 
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Quality of Source Water 
 

• Problems which arise as a result of recharge to ground  
water are mainly related to the quality of raw waters that 
are available for recharge and which generally require 
some sort of treatment before being used in recharge 
installations. 

• A major requirement for waters that are to be used in 
recharge projects in that they need to be silt-free. 
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Advantages of Artificial Recharge 
 

• To enhance the groundwater yield in depleted the aquifer due 
to urbanization. 

• Conservation and storage of excess surface water for future 
requirements. 

• To improve the quality of existing groundwater through 
dilution. 

• To remove bacteriological and other impurities from sewage 
and waste water by natural filtration, so that water is suitable 
for re-use. 

•  To improve the structural characteristics of the soil 
underground.  
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Methods of Artificial Recharge  
 

Artificial recharge is the process by which the ground water is augmented at 
rate much higher than those under natural condition of replenishment. The 
techniques of artificial recharge can be broadly categorized as follows: 

Artificial Recharge Techniques 

Direct Indirect 
 

Induced Recharge  
Surface (spreading): 
  Flooding 
  Basin/ Percolation 

Tank 
  Stream Augmentation 
  Ditch & Furrow 

system 

Sub-surface: 
  Recharge well 
  Recharge pit/ shaft 
  Dug well 
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Furrow 
System 

 CE 3221, Hydrology Mithun Chakrabartty,  Lecturer,  CE RUET 



 CE 3221, Hydrology Mithun Chakrabartty,  Lecturer,  CE RUET 



 CE 3221, Hydrology Mithun Chakrabartty,  Lecturer,  CE RUET 



 CE 3221, Hydrology Mithun Chakrabartty,  Lecturer,  CE RUET 



 CE 3221, Hydrology Mithun Chakrabartty,  Lecturer,  CE RUET 



 CE 3221, Hydrology Mithun Chakrabartty,  Lecturer,  CE RUET 



 CE 3221, Hydrology Mithun Chakrabartty,  Lecturer,  CE RUET 



 CE 3221, Hydrology Mithun Chakrabartty,  Lecturer,  CE RUET 



 CE 3221, Hydrology Mithun Chakrabartty,  Lecturer,  CE RUET 



 CE 3221, Hydrology Mithun Chakrabartty,  Lecturer,  CE RUET 



Thank You  
 For 

Your Attention 


