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Artificial Recharge of Groundwater

Artificial recharge is a process by which the groundwater reservoir is augmented artificially. The rapid
urbanization and deforestation have considerably reduced the groundwater recharge in marly parts of the world. The
reduction in groundwater recharge and over exploitation of groundwater due to increasing demands, the groundwater
table has been depleted in many parts of the world. For example, the groundwater table in some parts of Delhi has
been depleted by 20 to 30 meters in a span of 60 years. Same is the condition in other major dities in India and other
parts of the world. As such there is a need to increase the groundwater recharge by some artificial means. In this
lecture, we will discuss some of the methods use for artificial recharge and also the methods use in estimation of
groundwater recharge.

Techniques of groundwater recharge

The artifical techniques use for groundwater recharge can be divided in two groups, ie. direct method and
indirect method. Further, the direct method can be sub grouped as surface method and sub-surface method. The main
objective of the surface method is to enhance groundwater infiltration by providing more residence time with the help
of structural and nonstructural measures. Some of the structural measures arecontour bunding, percolation tank, check
dams, etc. On the other hand, afforestation falls under the category of nonstructural measures. The induced recharge
method and aquifer modification method falls under the category of indirect method.

Direct Methods T
Surface method
1. Percolation tank

In this method, series of €arthen dams are constructed on suitable sites for storing of adequate quantity of surface
water. The tank area should be selected in such a way that significant amount of water infiltrates through the bed of
the tank and reaches the groundwater table. This method is very effective in alluvial area as well as in areas with hard
rock. This method is very useful in providing continuous recharge after the monsoon.

2. Hooding

$1A;mm*mk°n
tonk -

This method is suitable for |
relatively flat region where water !
an be spread as a thin layer. !
Water is distributed over the -
region using a distribution system. '
This method zn achieve higher :
rate of infiltration in a region«
having thin vegetation cover or}
sand soil cover. Figure shows a;
schematic diagram of recharge : I
basin. :
L D:'( 15;07
- Strvedux

3. Stream augmentation

In this method, seepage from natural stream or river is artificially increased by putting some series of check dams across
the river or stream. The placing of check dams spread the water in a larger area which eventually increases groundwater
recharge. The sites for the check dams should be selected in such a way that sufficient thickness of permeable bed or
weathered bed is available for quick recharging the stored water.
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4. Ditch and furrow System

This method is used for uneven r
terrain. In this technique, a system
of closely spaced flat bottom ditch or
furrow is used to carry the water
« from the source. This system
provides more opportunity to
percolate the water into the ground.
The spacing of the ditch depends on
the pemmeability of the soil. For less
permeable soil, more densely spaced | !
ditch or furrow should be provided.
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5. Contour bund

Contour “bund is a small
embankment constructed .along [ .
the contour in hilly region to
retain the surface runoff for |
longer time. This scheme is i
adopted for low rainfall area i
where intemal - subsurface
drainage is good.

Sub.;wface method

1. Recharge well

Recharge wells are used to

s

‘Rechargerate Q.

recharge water directly to the N

aquifer. Recharge wells are
similar to pumping wells. This
method is_suitable to recharge
single wells -or multiple wells.
This method is costlier than the
other method as wells are
required to be bored. However,
sometimes  abandoned tuba
wells can be used for recharging

water into the aquifer. J

Canﬁizé
Asuifer

2. Dug well

Dug wells can also be used to artifi
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cially recharge the groundwater. Generally,

the non monsoon period. Sometime the dua wells even dried up in the non-m

water level of dug wells depletes during
onsoon period. These dug wells can be
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used for recharging groundwater. The water from various

can be discharged at the dug wells.

3. Pits and shafts
Recharge  pit  of  variable
dimensions are used to recharge
water to unconfined aquifer. Most
of the time, espedially in case of
agricultural field, a layer of less
permeable soil exist. Due to the
existence of the less permeable

e e S AN S I R S

b vt

3 . Y\ 7 3 > -
B el A B B R A T P R O, i s T ppas e
LT 1-&.;»\53;3-«:.'.;;:::zu,ﬂ.tﬁﬁx‘;-z&;fzzt’hﬁi‘j;;:_

Department of Civil Engineering

sources can be collected through a distribyution
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I"; permeable strata, the surface flooding
| methods of recharge do not show
satisfactory performance. For such type
| of cases, recharge pit an be excavated
:| which are sufficiently deep to penetrate
‘| the less permeable strata. On the other
hand recharge shaft is similar to the
recharge pits, but the aross sectional size
of the recharge shaft is much lesser than
the recharge pits. Like the recharge pits,
recharge- shafts are also used to
recharge water to unconfined aquifer
whose water table is deep below the

land surface and a poorly impermeable
strata exist at the surface level.

—a

Indirect method

" Induced recharge

It is an indirect method of artificial recharge. ‘[~

In this method water is pumped from the |i
aquifer hydraulically connected to the surface
water sources like stream, river or lake. Due
to pumping, a reverse gradient is formed and
water from the surface water source enters
into ‘the aquifer and thus the aquifer is
recharged . This method is good, espedially
when quality of the surface water is poor. The
filtration of surface water through soil strata
removes the impurities of the water. Thus the
quality of the water receives in the wells is |
much better than the surface water.

Aduifcr modification method
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This is also an indirect. method of artificial recharge. In this method, some technigues ara usad to c:v. . QUi
characteristic so that aquifer can store more water and alsg @an transmit more water. After applicaii - ¢ thes
techniques, more recharge takes place under natural condition as well as under artificial condition. Fae mo: - commen
used techniques are, bore blasting methzd, hyd-o-fracturing method, jacket wel chnigues, fradure < -

andt prassure injection grouting, etc.

1. Borz blasting method

This method is used to increase the fracture perosi
fracture porosity of the aquifer is planned to increa
creates fracture porosity in the aquifer.

ty of an aquifer. Shallow bore vsellc are drilied in the ¢.on wbor.
se. These bore holes are blasted with the help of explosi.o g,

2. Hydro-fracturing methog

 Hydro-fracturing is ysed to improve the yield of a bore well. In this techni
to widening the existing fracture of the rock. The high pressure injection
creates interconneclicn between the fractures, and extends the existing |

injection 2lso creztes new fracture in the rock strata. As a result of these
of the strata increases.

que, water is injected at a very hiar oresey-.
of water also helps in removing & cogar.
ength of the old fracture. The hich pressu .
, the water storing and transmitting @pact,

3. Jacket wail techniques

Jacket vezli technique is used to increase the vield of a dug well. In this method, the effective diameter ¢ the wel! -
increased by drilling small diameter bores around the well in a drcular pattern.

4. Fracture seal cementation and pressure injection grouting
This technigue is used to control the outflow from an aquifer. Cement sl

means of manually n2ar to the aquifer outlet like spring,
fracture porosity cf the aquifer near the outlet which will ew

urry is injected into the aquifer using nicchanica!
etc. The injection of cement slurry helps in redudng
entually reduce the outflow from the aquifer.
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