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Abstract 

 

As we all know there is increasing trend towards construction of building for residential and non-residential purpose in urban 

areas and making the open area paving of area for parking etc. This trend decreased drastically infiltration of rain water into the 

sub soil and recharging of ground water was diminished due to over development which has depleted the aquifer. Surface water 

is inadequate to meet our demand and we have to depend on ground water. Thus there is need to recharge ground water. The 

artificial recharge techniques enhance the sustainable yield in area and utilize the rainfall runoff which otherwise goes to sewer. 

This is very useful method for developing country specially India in reducing the cost and demand of treated water. The paper 

contains the types of recharge structure use in rainwater harvesting, selection of recharge structure and its maintenance. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Rainwater harvesting recharge structure is the technique of collection and storage of rain water in subsurface aquifers before it is 

lost as surface runoff. Artificial recharge structure is needed to overcome the inadequacy of water to meet our demands and 

improve the ground water level. Particularly in urban area ground water level has decreases drastically due to paving of open 

area for various requirements. By using artificial recharge techniques to enhance availability of ground water at specific place 

and utilize rainwater for sustainable development Ground water aquifers can be recharged by various kinds of structures to 

ensure percolation of rainwater in the ground instead of draining away from the surface. 

II. SELECTION OF ARTIFICIAL RECHARGE STRUCTURE 

Detailed knowledge of geological and hydrological features of the area is necessary for adequately selecting the site and types of 

recharge structure. The aquifer best suited for artificial recharge are those aquifer which absorbs large quantity of water and do 

not release the same too quickly. The types of recharge structure to be considered for different areas of alluvial and hard rock’s 

for various roofs are shown in Table-1.Various factors which affect the selection of recharge structure are geological boundaries, 

hydrological boundaries, inflow and out flow of water ,storage capacity of water, porosity, hydraulic conductivity, trasnmissivity 

depth of aquifer. 
Table – 1 

Types of recharge structure recommended w.r.t roof area and total rainfall 

Roof 

Area m2 

Total Rainfall  

Volume 

Volume Available for Recharge 

80 % Cum 

Type of  Recharge Structure Recommended 

Alluvial Area Hard rock Area 

50 30 24 Recharge pit/Hand pump Recharge pit/Hand pump 

100 60 48 Recharge pit/Hand pump Recharge pit/Hand pump 

150 90 72 Recharge pit/Hand pump Recharge pit/Hand pump 

200 120 96 Trench Trench/Hand pump 

300 180 144 Trench Trench/Hand pump 

400 240 192 Gravity head recharge well Gravity head recharge well 

500 300 240 Gravity head recharge well Gravity head recharge well 

600 360 288 Gravity head recharge well Gravity head recharge well 

800 480 384 Gravity head recharge well Gravity head recharge well 

1100 600 480 Gravity head recharge well Gravity head recharge well 

1500 900 720 Gravity head recharge well Recharge shaft/dug well 

2000 1200 960 Gravity head recharge well Recharge shaft/dug well 

2500 1500 1200 Recharge shaft/dug well Recharge shaft/dug well 

3000 1800 1440 Recharge shaft/dug well Recharge shaft/dug well 

4000 2400 1920 Recharge shaft/dug well Recharge shaft/dug well 

5000 3000 2400 Recharge shaft/dug well Recharge shaft/dug well 
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 Various types of Artificial Recharge Structure  

 Recharge through abandoned dug well 

 Recharge through trench 

 Recharge through hand pump 

 Recharged pit 

 Gravity head recharge tube well 

 Recharge shaft 

 Recharge through Abandoned Dug Well 

In alluvial as well as hard rock areas, there are thousands of dug wells which have either gone dry or the water levels have 

declined considerably. These can be used as structures to recharge. In this dug well the recharge water is guided through a pipe to 

the bottom of well or below the water level to avoid scouring of bottom. Before using the dug well as recharge structure its 

bottom should be cleaned and all the fine deposits should be removed. So that recharge water should be silt free as far as 

possible. It should be cleaned annually preferably to enhance the recharge rate. Generally it is suitable for large building having 

the roof area more than 1000 m2.The run off of first rain should not allowed to go percolate for recharge and allowed it to go the 

drain by making suitable bye pass arrangement in water carrying pipe system.(Fig-1) 

 
Fig. 1: Recharge through abandoned dug well 

 Recharge through Hand Pump 

This type of recharge structure is suitable for the small building having roof area up to 150 m2 . In which the rain water is 

diverted from roof top to the hand pump through suitable pipe arrangement (Fig-2). Generally the pipe diameter is 50 to 100 mm. 

A closing valve is fitted in conservancy system near to the hand pump to avoid entry of air in suction pipe. As far as possible the 

recharge water should be silt free. 

 
Fig. 2: Recharge through hand pump 
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 Recharge Pit 

Recharge pit are generally constructed for the shallow aquifer. It is suitable for small building having the roof area is around 100 

m2. The capacity of pit can be designed on basis of catchment area, rainfall intensity and recharge rate of soil. Size of recharge 

pit is generally 1 to 2 mt wide and 2 to 3 mt deep (fig-3). Recharge pit shape may be circular, square and rectangular contracted 

with brick or stone masonry wall whit weep hole at regular interval. If the shape of the pit is trapezoidal the side slope should be 

steep enough to avoid silt deposition. After excavation the recharge pit are refilled with pebbles and boulders. Cleaning of the pit 

should be done annually preferably. 

 
Fig. 3: Recharge pit 

 Recharge Trench 

When upper impervious layer of soil strata of adequate thickness are available at shallow depth then recharge trench is 

constructed. This method is suitable for small houses and road side drain. It constructed along land slope. Generally the size of 

trench is 0.5 to 1 mt wide 1 to 1.5 mt deep and 10 to 20 mt long depending upon the roof top area, availability of land and 

amount of runoff expected. After excavation the trench filled with pebbles, brickbats and boulders. It is suitable for the building 

having the roof area is around 200 to 300 m2.Cleaning of the trench should be done periodically. 

 
Fig. 4: Recharge trench 

 Gravity Head Recharge Well 

Gravity head recharge well is also known as Bore well/Tube wells. Gravity head recharge well is most suitable when ground 

water level is much deep. Such types of well is suitable when land availability is limited and aquifer is deep over laid by 

impermeable strata like clay. The rain water is diverted from roof top to the well and recharges under gravity flow condition. The 

well can also be used for pumping. 
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Fig. 5: Gravity Head Recharge 

 Recharge Shaft 

Recharge shaft is drilled by the reverse or direct rotary method. Diameter of shaft varies from 0.5 mt depending upon the 

availability of water to be recharged. It is constructed where shallow aquifer is located below clay surface or where upper layer 

of soil is alluvial or less pervious it is back filled with boulders, gravels and course sand. Bore should be lined with slotted or 

perforated PVC/MS pipe to prevent collapse of vertical side. Depth of recharge shaft varies from 10 to 15 mt below ground level. 

It is constructed 10 to 15 mt away from building for the safety of building. It should be cleaned annually preferably by scraping 

the top layer of sand and refilling it accordingly. 

 
Fig. 6: Recharge Shaft 

III. MAINTENANCE OF RECHARGE STRUCTURE 

Ground water recharge involves the injection of rain water into the aquifer through recharge structure. The surface water treated 

through the filter bed may cause clogging after short period. There is a probability of silt being injected into the recharge well 

and may cause clogging. So pumping is done for short period which remove the clogging particles and improve the recharge 

capacity. Air compressor is recommended annually for improving the recharge capacity of trench cum recharge well. Silt 

deposited on sand bad also reduces the recharge rate. This also needs periodic removal of fine material by scraping. 
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