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1. INTRODUCTION  

 

 

          One of the growing for the scientists and engineers 

worldwide, engaged in the development and management of 

groundwater resources, is to manage efficiently this depleting 

resource.  The key to successful groundwater recharge and 

discharge processes.  Under suitable conditions it is possible to 

supplement the natural recharge of an aquifer and so add to its 

safe yield capacity.  This process is called artificial recharge.  

Precisely, artificial recharge is the process by which the 

groundwater reservoir is augmented at a rate exceeding that 

under natural conditions of replenishment.  Any man-made 

scheme or facility with the objective to add   water to an aquifer 

be considered as an artificial recharge system. 

Sustainability of drinking water sources has become one of                     

the major issues of rural drinking water supply sector. In this 

endeavor, role of government sector is being shifted from actual 

implementing authority to that of a facilitator.  Since rainwater 

harvesting and artificial recharge can play a major role in 

providing sustainability to drinking water sources, such 

activities can be taken up on a large scale by local communities 

as various kinds of rainwater harvesting structures through ages 

have been proved to be quite useful to the society constructed 

in different parts of the country worldwide.  
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2. RAIN WATER HARVESTING TO AUGMENT GROUND 

WATER RESOURCES. 

 

       2.1 Rain water harvesting technique: - Rain water 

harvesting technique is of the collection and storage of rain water at 

surface or in sub-surface aquifers, before it is lost as surface run-off. The 

augmented resource can be harvested in the time of need. Artificial 

recharge to ground water is a process by which the ground water 

reservoir is augmented at rate exceeding that under natural conditions of 

replenishment. 

 

    2.2Need 

To overcome the inadequacy of waters to meet our demands. 

 

 To arrest decline in ground water levels. 

 

 To enhance availability of ground water at specific place and time and 

utilize rain 

 

water for sustainable development. 

 

 To increase infiltration of rain water in the sub-soil which has decreased 

drastically. 

 

In urban areas due to paving of open area. 

 

 To improve ground water quality by dilution. 

 

To  increase agriculture production. 

 

 To improve ecology of the area by increase in vegetation cover, etc. 

 

 

 

 

 

 

3.0 ADVANTAGES 
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1 Cost of recharge to sub-surface reservoir is lower than surface 

reservoirs. 

 

2. The aquifer serves as distribution system also. 

 

3. No land is wasted for storage purpose and no population displacement 

is involved. 

 

4.Ground water is not directly exposed to evaporation and pollution. 

 

5. Storing water underground is environment friendly. 

 

 6  It increases the productivity of aquifer. 

 

 7.It reduces flood hazards. 

 

8. Effects rise in ground water levels. 

 

9 .Mitigates the effects of drought. 

 

10. Reduces soil erosion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.0 DESIGN CONSIDERATIONS: 
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1. The important aspects to be looked into for designing a rainwater 

harvesting 

2. System to augment ground water resources are: - 

3.  Hydrogeology of the area including nature and extent of aquifer, soil 

cover, topography, depth to water level and chemical quality of ground 

water. 

4. The availability of source water, one of the prime requisite for ground 

water recharge, basically assessed in terms of non-committed surplus 

monsoon 

Runoff. 

5. Area contributing run off like area available, land use pattern, 

industrial, 

Residential, green belt, paved areas, roof top area etc. 

6.  Hydrometer logical characters like rainfall duration, general pattern 

and intensity of rainfall. 

5.0 POTENTIAL AREAS 

1. Where ground water levels are declining on regular basis. 

2. Where substantial amount of aquifer has been de-saturated. 

3. Where availability of ground water is inadequate in lean months. 

4. Where due to rapid urbanization, infiltration of rain water into subsoil 

has decreased drastically and recharging of ground water has 

diminished. 

 

Community Participation 

 

  People living in a settlement, share common interests, common 

resource and feel that they belong to a singular community.  

Communities, as also groups within a community, differ greatly in the 

extent to which they influence decisions that affect the use of 

common resources available and, therefore, the extent to which they 

are sharing the common resources. 

 The provision of water supply requires money, materials, labor 

and time.  Most importantly, it requires people to build, operate, and 

maintain for continued use by the options available, the relative 

advantages and disadvantages of each option, are capable of making 

the choice, and finally own up the responsibility of maintaining the 

facility created. 

Participatory approaches aim to achieve the following: 
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 Local support for programme including the involvement of local 

leadership 

 Voluntary generation of ideas and intervention by community 

members 

 Ownership of programme by community members 

 Participation in decision making by disadvantaged groups in 

society, particularly women 

 Community organizational structures for the management of 

intervention 

 Removal of obstacles to collaboration  

 Training of local animators 

 

In the present context, community participation in rainwater 

harvesting projects is essential at least in the following areas: 

  

         1. At the planning process:  The basic parameters can be 

explained to the community representatives, so that they understand 

the options available and can weigh the advantages and 

disadvantages of each option.  Similarly, they must also decide 

between individual household facilities and community facilities.  

        2. At the implementation stage:   Community can take charge of 

the material transportation to the site, and to the extent possible be 

involved in actual execution of the project.  This will ensure a shared 

sense of ownership of the project. 

       3. Operation and maintenance: outline operation and 

maintenance must be taken over by the communities themselves. 

      4. Sharing of harvested water: This is crucial, since this is an area 

which has the potential for serous conflict.  Following agreed norms 

for abstraction and discipline by each and every member of the 

community is absolutely essential, and this is possible only if the 

community is involved.  

      5. Evaluation and modification of design: If the community 

members and its leaders have been involved at the above stages 

earlier, this step should be smooth and spontaneous.  Once the 

benefits are realized, the community should develop the capability to 

reflect critically and improve upon the design. 
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3. Methods & Technique of Artificial 

Recharge 

 

The methods of ground water recharge mainly are: 

1. Urban Areas 

Roof Top Rain Water /Storm runoff harvesting through 

I) Recharge Pit 

ii) Recharge Trench 

iii) Tube well 

iv) Recharge Well 

 

2. Rural Areas 

 

Rain Water Harvesting through 

I) Gully Plug 

ii) Contour Bund 

iii) Gabion Structure 

iv) Percolation tank 

v) Check Dam/ Cement Plug/ Nala Bund 

vi) Recharge shaft 

vii) Dug well Recharge 

viii) Ground Water Dams/Subsurface Dyke 

 

 There are many reasons why water is deliberately placed into 

storage in groundwater reservoirs.  A large number of artificial 

recharge schemes are designed to conserve water for future use.  

Other such projects recharge water for such objectives as control of 

saltwater intrusion, filtration of water, control of subsidence, disposal 

of wastes and for secondary recovery of crude from oil fields. 

 

 Artificial recharge methods can be further classified into two 

broad groups:  

(A) Direct methods and  

(B) Indirect methods.   
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A.   Direct    recharge    techniques   includes   following   3 

type of techniques. 

 

 

1.  Direct  surface  techniques 

 Flooding 

 Basin   &   Percolation   tank  Stream   Augmentation 

 Ditch  & Furrow  System 

 Over  irrigation 

 

2.    Direct    Sub   surface   techniques 

 Recharge    trench   and   soak way 

 Recharge    pit   and   shafts 

 Recharge   through  Dug     well 

 Recharging   by  drilling   bore hole   in  Dug well 

 Artificial  Recharge  through  injection  well  

 Natural    opening   ,   Cavity   fillings 

 

3.     Combination   surface - subsurface   techniques. 

 

         Basin    or   percolation   tanks    with   pit   shaft   or   wells 

  

B.  Indirect  techniques 

 

 Induced recharge from surface water sources. 

 Aquifer    modification. 

 

     In   context    of     Chhattisgarh      the     indirect     recharging     

techniques    are     not   suitable    techniques   because    the 

underground     rock    structure   have   special    type   where in   almost   

district   below    the    soil (overburden) is underlined   by   shale and    

below   shale   limestone found.  Shale    rocks    found     30-50 m   and   

sometime 150 m    the    shale is   impervious    and    we   do    not    get   

groundwater   sources   in    the    rock.  While   below     this     rock     

the    limestone    rock    is   water   bearing, in   which    the    cavity    

forms    the    main    sources    of     groundwater.  In      rainy     season     

the     water    percolation    through    the   shale    is    very   slow   

because    shale is impervious    and   so   the   underlying    limestone   

rock     can't    get    recharged.   In     rainy   season   so    the    water    
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table   falling    as      the     summer     season    came.  So      the     

direct    subsurface    techniques   are   applicable   where    there    is   

shale   and   limestone    rock    found. 

The    direct   surface    recharging    techniques   are   also   not   so  

useful  in  Chhattisgarh    region  .This   techniques   applicable   where   

the   water  table  is  20 -30Feet bgl  i.e.,   the  unconsolidated    

formation   alluvium   ,  clay,   silt   laterite   etc. 

 

         Direct   sub   surface   techniques   of    recharging   are   applicable   

in   the formation  of  Chhattisgarh   super  as   well   in   grondwana    

super group  . 

    Details   of   groundwater   recharging   

structures 

      Various   kinds   of    recharge   structures   are possible which can   

ensure   that     rainwater   percolates   in   the   ground   instead of   

draining   away   from   the surface.  While   some  structure  promote  the  

percolation  of  water   through    soil    strata    at   shallower  depth  

(e.g. recharge   trenches  ,  permeable  pavements ) ,  others   Conduct    

water   to   greater    depths  from   where   it    joins   the   groundwater  ( 

e.g.  Recharge wells).   

      At   many  locations   existing   features   like   wells  ,  pits   and   

tanks   can  be  modified   to  be   used  as   recharge  structure,  

eliminating   the  need  to  construct  any   

Structure afresh. 

       A   few commonly   used    recharging   methods   are explained here 

.Innumerable,   innovations   and   combination   of   these   methods are 

possible. 

 

 

 

 

(1) ROOF TOP RAIN WATER HARVESTING THROUGH 

RECHARGE PIT 
 

 

1.  In alluvial areas where permeable rocks are exposed on the land 

surface or at very shallow depth, roof top rain water harvesting can be 

done through 

Recharge pits. 

 



 Artificial Recharge Structure & Rain Water Harvesting : A Case Study on Raipur  
 

2. The technique is suitable for buildings having a roof area of 100 sq.m. 

And are constructed for recharging the shallow aquifers. 

 

3.  Recharge Pits may be of any shape and size and are generally 

constructed 1 to 2 m. wide and 2 to 3m. Deep which are back filled with 

boulders (5-20 cm), gravels (5-10mm) and coarse sand (1.5- 2mm) in 

graded form. Boulders at the bottom, gravels in between and coarse sand 

at the top so that the silt content 

That will come with runoff will be deposited on the top of the coarse 

sand layer and can easily be removed. For smaller roof area, pit may be 

filled with broken bricks/ cobbles. 

 

4. A mesh should be provided at the roof so that leaves or any other solid 

waste /debris is prevented from entering the pit and a desalting 

/collection chamber may also be provided at the ground to arrest the flow 

of finer particles to the 

Recharge pit. 

 

5.  The top layer of sand should be cleaned periodically to maintain the 

recharge 

Rate. 

 

6. By-pass arrangement be provided before the collection chamber to 

reject the first showers. 
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Fig   - Recharge    through   Recharge   Pit 

 

 

 

 

   

 

 

 

    for   designing  the  optimum   capacity  of   the  tank  ,  following  aspects  

have  to  be  considered  : 

 

1. Size of the catchment   2.Intensity   of rainfall   3.Rate of recharge  

  Suppose   the following   data   is available: 

Area of rooftop catchment   (A)    =  100 sq.m. 

Peak rainfall in 15 min (r)  = 25 mm (0.25 m.) 

Runoff coefficient (C)  = 0.85  

 

Then, capacity of desalting tank     =    A x r x C 

     =   100 x 0.025 x 0.85 

     =   125 cu. m. (2,125 liters) 

 

 

(ii) ROOF TOP RAIN WATER HARVESTING THROUGH RECHARGE 

SOAKWAYS:-  

  

         A   soak ways   is   a   bored   hole  of   up  to  30  cm  diameter  drilled  

in  the  ground   to  a   depth   of  3  to 10 m. The   soak away   can   be   

drilled   with   a   manual auger   unless   hard   rock   is   found   at   a   

shallow   depth.  The   borehole   can   be left unlined   if   a   stable   soil   

formation   like   clay   is   present.   In    such    a    case   the soak away   

may   be filled    up   with   a   filter   media    like    brickbats.   In    unstable  

formations  like  sand  the   soak away   should   be   lined   with  a  PVC   or    

MS  pipe  to  prevent   collapse  of   the  Vertical   sides.  The   pipe    may   

be   slotted/   perforated   to promote   percolation   through   the sides. 

A   small   sump   is   built   at   the    top   end   of   the      soak way   where   

some amount   of    runoff   can   be   retained   before   it   infiltrates   

through    the   soak way.    

Since   the   sump   also acts   like a buffer   in   the   system, it   has   to   be   

designed on   the   basis of   expected   runoff. 
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                           Fig  -   Recharge       through     Soak way  

 

 

 

(iii) ROOF TOP RAIN WATER HARVESTING THROUGH RECHARGE 

TRENCH 

1. Recharge trenches are suitable for buildings having roof area of 200-

300 sq. 

m. and where permeable strata is available at shallow depths. 

2.  Trench may be 0.5 to 1 m wide, 1 to 1.5m. deep and 10 to 20 m. long 

depending upon availability of water to be recharge. 

3. These are back filled with boulders (5-20cm), gravel (5-10 mm) and 

coarse sand (1.5-2 mm) in graded form – boulders at the bottom, gravel in 

between and coarse sand at the top so that the silt content that will 

come with runoff will be coarse sand at the top of the sand layer and can 

easily be removed. 

4.  A mesh should be provided at the roof so that leaves or any other solid 

waste/debris is prevented from entering the trenches and a 

desalting/collection chamber may also be provided on ground to arrest 

the flow of finer particles to the trench. 

5. By-pass arrangement be provided before the collection chamber to 

reject the first showers. 



 Artificial Recharge Structure & Rain Water Harvesting : A Case Study on Raipur  
 

6.  The top layer of sand should be cleaned periodically to maintain the 

recharge rate. 

 

 

 

 

  Fig  -  Recharge   through  Recharge  Trench 

 

 

 

  

(iv)  ROOF TOP RAIN WATER HARVESTING THROUGH RECHARGE  Shaft:- 

        These   are   the  most   efficient  and  cost  effective  structure  to  

recharge  the  aquifer  directly .In   the   areas   where   source   of   water   

is    available   either  for  some time   or  perennially   e.g.   base flow ,  

springs  etc.. The  recharge  shaft  can  be  constructed  as    

 follow : 

 

1 To   be   dug   manually   of   the   strata   is  non - caving   nature. 

2 If   the   strata   is   caving    proper   permeable   lining   in   the  form   of   

open   work , boulder   lining   are   should   be   provided. 

3 The   diameter   of   shaft    should   normally   be   more   than   2 m   to   

accommodate  more   water   and    to   avoid    eddies    in    the   well. 
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4 In   the   areas    where    source    water    is   having    silt ,  the   shaft    

should    be    filled  boulder   good    and   sand   form   bottom   to   have    

inverted   filler . The   upper   most   sand   layer  has   to  be   removed   

and    cleaned    periodically. A   filter   be   provided  before   source   

water   enters   the   shaft. 

5 When   water    is   put   into   the    recharge   shaft   directly   through   

pipes  air  bubbles  are  also  sucked   into   the  shaft   through   the  pipe  

which  can  choke  the  aquifer.  The  injection  pipe  should  therefore  be  

lowered  below  the  water  level,  to  avoid  this. 

 

 

                   Fig  -  Schematic  Diagram  of  Recharge  Shaft 

 

 

 

 

(v) Artifical   Recharge    through    Injection   Wells :   Injection    wells    

are   structure   similar   to   a   Tube  well  but  with   the    purpose  of    

augmenting   the    groundwater   storage  of    a   confined   aquifer    by    

pumping    in    treated    surface   water    under   pressure  .  The    

injection    wells    are    advantageous    when   land   is   scarce. 
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             In    alluvial    areas    injection   well   recharging   a  single   

aquifer  or    multiple   aquifer    can    be    constructed     to    normal    

gravel     packed     pumping    well.   an     injection    pipe   with   

opening   against    the    aquifer    to    be    recharged     may    be  

sufficient.  However     in    case    of     number    of     permeable    zones    

separated   by  impervious   rocks,  a    Properly    designed    injection    

well     with   inlet   against   each    aquifer    to   be   recharged    need     

to    be   constructed  . 

 

 

      Fig  –  Recharge    through    injection    well 

 

(vi)Recharge  through   Dug well :  In   Chhattisgarh   old   step well   and   

quite  a   large   number of   dug   well   exist   which    have   dried   up   

because   of   excessive   drawl   of   water   and   by  sinking   deeper   tube 

wells. These   well   could   be   reduced   for   collecting   ran-off  water. 
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The    techniques    essentially   envisages    collection    of    runoff    water  

from  building  roof ,  residential    areas ,  waste    and   cultivated   fields 

.Run     off     water    is   usually   muddy    and    full   of    debris,  soil    

particles     and   debris   are  to   be    filtered   out   at  various   stages   in  

the  intake  drain .  In    the   first   stage   ,  silt drop    tanks    are   

therefore   provided    as    indicated   in   figure.  To   get   settled   the    

sediments    and     heavy    soil -  silt    particles.  Afterwards      the    

overflow    is    taken  through   trap   filter   made   of    loose   pebbles    

pressed    between    nets    provided   in    the   intake    drain.  The     intake    

pipe   is    embedded     lengthwise    in   1  to  1.5 m    length   of    horizontal    

filter    material    of    Pebbles,    gravels   and  sand .  The  mouth  of  the  

pipe  is  covered    with   wire  mesh  so  that   gravel   do   not   enter   into   

the  pipe.Fillter   material   is   arranged    on    the    mouth  of    the    pipe   

in   contiguous    series    one   after   another ,    of  25  cm.    thickness  ,    

viz, (1)    sand    gravel   ( 2-6 mm  size) (2) small    pebbles   and  gravel  (10-

15 mm  size)  (3)   pebble - gravel  . 

(20-30mm   size)  and  pebbles ( 40-50 mm  size). 
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(A)Rain Water Harvesting through 

Recharge Well 

 

 

 

 

 

 

 

 

             Settlement   

            Chamber 

Fine Sand 1 Feet  

 Coarse Sand 2 Feet  

    5 mm Gravel(3Feet) 

         

         Wooden Coal (1 Feet) 

 Pebbles 3Feet 

2.5 x 12 ft Recharge 

well  
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  Fig –    Recharge     through     dug - well 

(vii) Borehole  in  dug-well:  Gravity Head Recharge Well/ (Percolation Pit) 

:-  This   method   is  very   effective  because  the  filter  water  direct 

recharge   the   aquifer.  In    this   method   a  borehole   of  125 mm / 150 

mm up  to  depth  40-60 m  constructed  . Then   casing   is  fixed   up   

hard    rock.  The   casing  is  perforated  about  1m   above  the   base  of   

dug well  .  The   upper   portion   of   casing  is  cornered  with  cap  and    

the   perforated   casing   is   covered    with   synthetic  filter.  The   

schematic   diagram  is   show  in  fig. 
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   Fig – Recharge  through   borehole  in   dug well 

 

METHODS & TECHNIQUES: IN RURAL AREA 
 

GULLY PLUG 

 Built using local stones, clay and 

bushes across small gullies and 

streams running down the hill 

slopes carrying drainage to tiny 

catchments during rainy season. 
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 Helps in conservation of soil moisture.  

 The sites are chosen wherever there is a local 

break in slope to permit accumulation of 

adequate water behind the plugs.  

 

CONTOUR BUND 

 Effective in conserving soil moisture in 

watershed for long duration.  

 Suitable in low rain fall areas where 

monsoon runoff can be impounded 

by constructing bunds on the sloping 

ground all along on the contour of 

equal elevation. 

 Suitable on lands with moderate 

slopes without involving terracing.  

 Spacing between two contour bunds depends on 

the slope of the area and permeability of the soil. 

 

 

 

GABION STRUCTURE 

 Constructed across small streams to conserve 

steam flow. 

 A small bund across the stream is made by 

putting locally available boulders in a mesh of 

steel wires and anchored to the stream banks.  

 The height of structure is around 0.5m and is 

normally used in the streams with width of less 

than 10m. 
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 The excess water overflows the structure storing 

some water to serve as source of recharge.  

 

Farm Pond  

 

 

Recharge Trench for Hand pump 
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4. SUITABLE RAIN WATER HARVESTING 

TECHNIQUE  IN RAIPUR. A CASE STUDY . 

GEOLOGY OF  THE AREA 

I) Regional Geology:   

      The Rocks of the Chhattisgarh super group overlain 

unconformably over the basement crystalline are represented by 

limestone and shale. A thin layer of alluvium/ laterite belonging to 

Quaternary period. The generalized stratigraphic sequence of 

formation in and around the area is given in Table 1. below. 

Table-1. Generalized stratigraphic sequence of Raipur District 

Age  Super group Group Formation Lithology 

QUATERNARY Recent to 

sub-recent 

 Alluvium 

and 

Laterite 

Sand, Silt, Clay and 

lateritic Soil 

PROTEROZOIC 

Chhattisgarh 

Super group 

Raipur 

Group 

Maniyari 

fm 

Gypsiferous Shale 

Hirri fm Dolomitic limestone 

Tarenga fm Shale & Dolomite 

Chandi fm Limestone & Shale 

Gunderdehi 

fm 

Shale 

Charmuria 

fm 

Limestone & Shale 

Chandrapur Kanspathar Sandstone,Siltstone 
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Group fm Shale & 

Conglomarate Choparadih 

fm 

Lohardi fm 

 Bilari group 

Sonakhan 

gr 

Baya group 

Intrusive, 

lakhadabri, 

Jonk & 

Chikhali 

Quartz veins, basic 

dyke ,Meta basalt 

Schist & Gneisses 

ARCHAEAN Basement crystallines- Granite, gneisses ,granulite and 

Amphibolite  

II) Local geology: 

      The area is underlain by thin layer alluvial/laterite belonging to 

Quaternary period. Thick pile of rocks belonging to Raipur group of 

Younger Proterozoic period consisting of limestone and shale, 

underlie the alluvial sediments. The formation have general strike in 

NE-SW direction with very low dips of 2°to 3° due NW. Two sets of 

vertical joints trending in N50°E- S50°W and NE-SW direction are 

prominent in the area. The gap between joint plain is large from few 

centimeters to 5meters and are mostly interconnected. Subsidence 

collapsing of laterite masses at places suggests the presence of 

cavernous limestone (Chandi formation). The joint persists up to 10 to 

12 m in the shale and limestone.  

i) Soil/Laterite: 

        The major part of the area is underlain by alluvial residual soil 

covers which are loam and sandy loam. Laterites occur as capping 
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associated with limestone and shale. The thickness of overburden 

varies from 2 to 6 m. 

ii) Chandi Formation: 

      Limestone forms the dominant rock type in the area. It is 

compact, fine grained, massive and Chocolate brown to purple grey to 

grey in color. Analytical data shows that the limestone is thick and 

quite uniform in quality both laterally and vertically. Thickness of 

limestone in general is about 30m. Limestone forms a sharp boundary 

with dolomite occurring in the area. Shaly patches do occure within 

the limestone but its thickness is quite less. 

 

 

i) Gunderdehi Formation:  

It dominantly a calcareous argillite purple colored shale with 

intercalated limestone. It occurs in southern part of the watershed in 

small area. 

3.Hydrogeology of Raipur Urban Area 

The capital city of Chhattisgarh state - Raipur is situated on the 

bank of river kharun. The urban agglomerate area covers capital city 

and adjoining villages 1885 sq. km, where the present population is 

nearly 1M. As per Central ground water board, study ,The city area is 

situated on a elongated ridge like highland spreading NW - SE where 

the maximum elevation is 301m a MSL. Kharun River and Chhokranala 

drain the area. The climate of the area is subtropical where normal 

rain fall is 1298mm. geologically the ridge is mainly occupied by sand 

stone , shale layer of Deodongar member of Chandi formation which is 

overlaying the stomatolatic karstic limestone of Chandi formation, 

Raipur group, chhattisgarh Super group Neoproterozoic age. In the 

lower elevations, limestone is exposed.  
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           Water well drilling revealed that the thickness of the 

Deodongar member is highly variable and vary between 0 to 30m. A 

total of 150 Vertical Electrical Sounding {VES} has been carried out 

covering entire Raipur Urban Agglomerate area {RUA}, with depth of 

investigation about 150m. Chandi limestone exposures are showing 

three distinct geo-electrical layers. The wearthered limestone shows 

resistivity within 20-100 Ohm-m {D-aldalseoni, Brojharanala} fractured 

lime stone have resistivity between 100 -1000 Ohm-m {Jarwai 

andTendua} whereas massive limestone have resistance between 

1000 - 5000 Ohm-m { Kachna and Changorabhata]. Intrestingly, the 

limestone below 10-20m thick Deodongar shale layer having 

resistivity value of 100-200 Ohm-m {Shankarnagar , Amapara} is 

interpreted as shaly lime stone. The Deodongar shale is showing 

resistivity range of 08-60 Ohm-m at khamtaria, BTI ground, Santoshi 

nagar, Doordarsan Kendra. The water bearing zones identified by kink 

analysis and lie between 10 and 100 BGL. Nine exploratory wells of 

100 to 300 m depth show Chandi limestone (which overlies 

Gundardehi shale0 has more thickness in NW part than SE  part and 

varies between 48 to 130m. charmuria limestone encountered in two 

exploratory  wells below gundardihi shale in Baronda -Mana area 

beyond 250m depth is non productive. Hydro logically  karstic Chandi 

limestone is the only productive aquifer in the area where ground 

water occurs in phreatic to semi confined condition. Here the 

occurrence of ground water in mainly restricted to two zones. First 

cavernous zone between 12 and 40m BGL and second fractures zone 

between 67 and 125 m BGL. the aquiclude in nature and occasionally 

forms perched water table, as found in Ashram, Amapara, Indravati 

Colony Devendranagar, Shantinagar and Shankar nagar area where 

the water level remains with in 5m thought the year.  Ground water 

level in the dug wells of other areas varies between 3 and 13m BGL in 

premonsoon and come up to 1 to 9m BGL in post monsoon. The 

ground water level in hand pump and bore wells varies from 3 to 30m. 

The long term analysis of hydrograph of ground water level show 

falling trend in premonsoon, indicative of progressives increase in the 

draft. The annual releasable ground water resource from all source of 

nearly 25MCM. half of the population of Raipur area is dependent on 

ground water for domestic consumption. Annual draft of domestic and 

irrigation need is ground 21 to 22 MCM which is nearly optimum and is 
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also indicated by falling water level trends. Few areas of Raipur like 

Shankarnagar, Khalwara, Guriyari, Khamtarai etc. face acute water 

crises during the summer. The ground water contour map of flow 

direction and potential of aquifer is shown in figure. The ground water 

flow directions indicate the base flow through Kharun River 

Chokranala. The transmissivity of the karstic chandi limestone for the 

are a points varies from 2.6 to 81.4 sq.m per day with storativity in the 

range of 2×10³ . 

 

            The ground water quality as indicated in the major ion 

concentrations show all the parameters including f, SO4 , NO3 and Cl 

are within the desirable permissible limit. The water is predominantly 

calcium bicarbonate type were the temporary hardness is high. The 

area with more than 1200µs/cm electrical conductivity (EC) is shown 

figure. Fe concentration in ground water is particularly in Deodongar 

shale covered area is found some time on a higher side. BOD, COD, 

and DO were determined in limited Dug well and Bore well. samples 

show the perched aquifer is having high BOD and DO with few 

samples of Bore well also  showing high BOD. These indicate 

symptom of some pollution and needs detailed study. The urban west 

disposal pattern in low laying Karstic limestone area in the township 

is vulnerable. Since the peripheral colony areas effects will be more 

on them. Looking of the falling trend of water level, optimum 

draft/recharge condition and pollution of ground water of Raipur urban 

area, roof top rain water harvesting (RTRWH) must be taken up in a 

big way. Central ground water board along with other government 

agencies like WRD and CPWD has already installed few model 

projects of artificial recharge. RTRWH central Excise department 

building has shown encouraging results. To arrest the base flow and 

improve ground water level in RUA area, more number of surface 

dykes are to be constructed mainly on chhokranala in the northern 

part of the township. Some of the wasteful base flow has been 

stopped due to closing stone quarries adjacent to the math Purina 

village by interference of CGWB. Large number RTRWH structures by 

both private and govt. agencies have to be adopted to make balance 

between nature and dense anthropogenic activity in the area.           

 

(Ref: CGWB NCCR MoWR,-Hydrogeology of Raipur Urban Published Report) 
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 3. HYDROMETEOROLOGY 

Rainfall is the major source of water in the Area .  

Hydrometeorological studies were undertaken to understand the 

rainfall pattern including total rainfall, its distribution in time and 

space.    The evaporation also depends upon temperature, humidity, 

sunshine and wind speed.  Thus, all these aspects are studied in 

detail. 

The long-term analysis of various climatic features e.g. rainfall, 

temperature, evaporation, etc. were carried out based on the data of 

IMD Lalpur below. 

 

Table-2. Climatological data of Observatory station at Raipur, IMD. 

Month Mean 

Temp.(°C

) 

Relative 

Humidity 

(%) 

Wind 

Velocit

y 

(Km/Hr) 

Rainfa

ll 

(mm) 

EPT(mm) 

Ma

x 

Min 

January 27 13 50 5 6.2 114 

February 30.

8 

16 39 6 12 132 

March 35 20 32 6.9 19 185 

April 40 26 30 8.4 13 221 

May 42 28.

2 

31.6 10.4 19 258 

June 37 26 58 122.1 205 195 
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July 30 23 80.1 11.8 392 125 

August 30 23 80.1 10 358 122 

Septemb

er 

31 23.

8 

75 7 221 125 

October 31 26.

1 

64 6 57 144 

Novemb

er 

29 16.

1 

53 4 7 114 

Decemb

er 

27 13.

1 

52 4.1 3 104 

Avg./Tot

al 

32.

5 

21.

2 

53.7 16.8 1312.

2 

153 

      

Source: IMD,Lalpur 

 4. GEOPHYSICAL STUDIES 

 4.1 SURFACE GEOPHYSICS: 

To know the nature of sub-surface formations resistivity survey 

was carried out in  Some part of  Raipur Area  . A total of eight (8) 

Vertical Electrical Soundings (VES) were carried out using Pole-Dipole 

Configuration with maximum spread length (AB/2) of 60 m using DDR-

III  Resistivity meter.(Make IGIS,Hyderabad) The data were plotted on 

double logarithemic graph paper and matched with standard curves to 

know the true resistivity and thickness of various horizons.  

Details of Resistivity interpretation are as under  

4.2 VERTICAL ELECTRICAL SOUNDING (VES):  
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  Table no. Interpreted layer parameters of VES observed in study 

area 

4.3 GEO-ELECTRIC CROSS-SECTION DETAILS : 

On  the basis of Above interpretation , indicates the presence of 

different Geoelectrical layer sequences having varied lithological 

formations . The moderate range of resistivity (65 – 100 ohm-m) with 

respect to back ground resistivity may be representing the 

fracture/weaker zone forming the confined aquifer. The higher range 

of resistivity may be indicating the presence of hard and compact 

limestone.  

 

Some of the VES curves have indicated the presence of aquifer in the 

depth range of 15-35 m and 60 – 70 m below ground level.  

 

 

VES 

No. 

 Respective layer 

resistivity(ohm-m) 

Respective layer 

dept(m) 

 
1
 

 
2
  

3
   D 

1
 

D 
2
 

VES-1 270 125 38 500 2.1 8 26 

VES-2 185 270 39 1855 8.2 6 37 

VES-3 65 1800 - - 9.5 5 - 

VES-4 130 65 2500 - 1.6 29 - 

VES-5 215 35 720 - 3 12 - 
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  5. HYDROGEOLOGY 

 

5.1. WATER TABLE CONDITION: 

The groundwater abstraction in the Naya Raipur  Area Of Raipur 

City is mainly by dug wells and hand pump, power pumps are less.  

The depth to water level in pre monsoon (April 04) varies from 7 to 09 

m in dug wells and 5 to 15 m in bore wells.  The 2 to 4 m DTW zone in 

dug well covers maximum area followed by 4 to 6m water level area.  

0-2, 6-8, 8-10 m water level area are in pockets. Similarly in bore wells 

the deeper level of 8 to 10 and 10-12 m levels are in pocket.  Almost 

entire Shale/ Lime stone area having pre monsoon level 4 to 6  m 

below ground level.   

             During the normal or less monsoon years the DTW in pre 

monsoon goes 18-20 m in bore wells. where as in post monsoon it 

varies from 2.1 to 6.0 m bgl.  Thus fluctuation ranges between 4 to 5 

m.  

     During field investigation in pre monsoon (April-12), it was 

observed that the water levels in the dug wells were very shallow as 

a result of seepage from the Tank /Canal Network  water released.  

 5.2 GROUND WATER EXPLORATION: 

The ground water is mainly unconfined to semi unconfined in 

nature.  The Shale hardly possesses any porosity.  The top weathered 

zone along with joints and fractures yield some water.  Deep sheeted 

fracture below 80 m have been encountered by Some Bore-Well/Hand 
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Pump   in where discharge of 01-2 lps has been obtained in the Near 

By Bore-Well .  

 Total rainfall runoff from the study 

area: 

1.Rainfall pattern of Raipur City: 

 

The annual rainfall in the Raipur is about 1200 

mm(1.2m) Nearly 90% rainfall occurs in about 4 months in a 

year. The maximum intensity of the rainfall in the city is 25 

mm. 
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ALL THE   Rain Water Harvesting Structure IMPLEMENT IN THE 

GIVEN LAY OUT PLAN  

                           System Design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

110 mm PVC pipe 
 

Settlement chamber 2X2X2 feet  

110 mm PVC pipe 

                     Filter media 
 

Rooftop Water collected in to drain line 

surrounding /Surface Run-Off Rain water  

Groundwater Recharge/ Recharge bore well  

 

     Recharge well /Percolation Pit/Recharge 

Shaft/ Recharge Pit etc . 
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WORK SITE PHOTO GALLERY 
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     CONCLUSION 

 

• IN DENSELY POPULATED COUNTRIES LIKE INDIA, THE DEMAND 

FOR WATER GOES ON INCREASING WITH INCREASE IN 

POPULATION. THIS PROVES TO BE MAJOUR  

• PROBLEM IN OUR EXPLORING NEW SOURCE OF WATER , 

RAINWATER NATURALLY AND FREELY AVAILABLE SOURCE 

CAN BE PROPERLY UTILIZED BY MEANS OF WATER 

HARVESTING AND RECHARGING 

• RAINWATER HARVESTING IS A VIABLE TECHNOLOGY FOR 

ENCHANCING PRODUCTION FROM THE RAINFED LANDS 

• GROUNDWATER RECHARGING BY ARTIFICIAL 

METHODS SHOULD BE TAKEN UP PRIORITY BASIS, FIRST IN 

DISTRICT WHERE RAINFALL IS LESS AND RARE FARMERS HAVE 

TO DEPEND ON RAINWATER 

                     A STRATEGY TO IMPLEMENT THE GROUND WATER 

RECHARGE. IN A MAJOUR WAY NEEDS TO LAUNCHED WITH 

CONCERTED EFFORTS BY VARIOUS GOVERNMENTAL AND NON 

GOVERNMENTAL AGENCIES AND THE PUBLIC AT LARGE, TO 

INCREASE THE WATER TABLE AND MAKE THE GROUND WATER 

RESOURCES, A RELIABLE AND SUSTAINABLE SOURCE FOR 

SUPPLEMENTING WATER SUPPLY NEEDS. 

 

        Here  we are suggested to which type of Recharge            

Structure Suitable for Raipur Urban  Area. 
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6.                                                DEMARCATION OF AREA FOR SUITABLE   RAINWATER 

RVESTING/ARTIFICIAL RECHARGE FOR RAIPUR 

URBAN 

Sr.No Different 

Location of 

Raipur 

Urban 

Suitable Structure for RWH/AR Geology Of 

The Area 

01 Gudhiyari Gravity Head Recharge 

Well/Percolation Pit with Bore-Well 

Devdongar 

Sand Stone 

02 Kota Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Sand Stone 

03 Amapara Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Sand Stone 

04 Ashram Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Sand Stone 

05 Burapara Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Sand Stone 

06 Shankar 

Nagar 

Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Shale  

07 Rajatalab Gravity Head Recharge 

Well/Percolation Pit with Bore 

contact of 

Shale & L.St. 

08 Purena Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Shale 

09 Dumartarai Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Sand Stone 

10 Urla Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Sand Stone 

11 Birgaon Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Sand Stone 

12 Tatibandh Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Sand Stone 

13 Mana Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Sand Stone 

14 Dumartarai Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Sand Stone 

15 Bhatagaon Recharge Pit/Trench/Shaft/or Well Devdongar 

Sand Stone 
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16 Ama Seoni Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Shale  

17 Daldal Seoni Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Shale  

18 Saddu Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Shale  

19 Mova Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Shale  

20  Telibandha Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Shale  

21 Deopuri Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Shale  

22 Sashtri 

Nagar 

Gravity Head Recharge 

Well/Percolation Pit with Bore 

Devdongar 

Shale  

23 Pt.RSU Recharge Pit/Trench/Shaft/or Well Chandi Lime 

Stone 

24 Mathpurena Recharge Pit/Trench/Shaft/or Well Chandi Lime 

Stone 

25 IGKV Recharge Pit/Trench/Shaft/or Well Chandi Lime 

Stone 

26 Lalpur Recharge Pit/Trench/Shaft/or Well Chandi Lime 

Stone 

27 Mahershi 

Vidya 

mandir 

Recharge Pit/Trench/Shaft/or Well Chandi Lime 

Stone 

28 Kacna  Recharge Pit/Trench/Shaft/or Well  

29 Baroda Recharge Pit/Trench/Shaft/or Well Chandi Lime 

Stone 

30 Bhurkoni Recharge Pit/Trench/Shaft/or Well  

31 Guma Recharge Pit/Trench/Shaft/or Well Chandi Lime 

Stone 

32 Giroud Recharge Pit/Trench/Shaft/or Well  
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(A) Rain Water Harvesting through Gravity Head 

Recharge Well . 

LOCATION- 
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(B) RAIN WATER HARVESTING THROUGH 

RECHARGE PIT 

AREARain Water Harvesting through Recharge 

Pit 
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(C) Lay Out Plan of Water Harvesting through 

Recharge Shaft  
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       (7) ECONOMIC EVALUATION OF RAINWATER HARVESTING AND ARTIFICIAL 

RECHARGE /COST BENEFIT ANALYSIS 

        

The Cost- Benefit Analysis also known as Project Appraisal 

presents the Financial, Economic, Environmental and Social aspects 

of any public projects in money terms. Costs are related to 

investments occurring during the lifetime of the project and benefits 

originate from the productive use of the projects. Therefore, both 

costs and benefits are expressed in quantitative terms and translated 

into monetary terms by using market values of inputs and outputs 

concerned. Actually the costs and benefits occur at different points of 

time. In order to make them comparable, it is customary to express 

both in terms of their present value. 

  The success of recharge project is evaluated on the basis of its 

economic viability and benefit delivered to the society. The 

expenditure and returns need to be commensurate to investment and 

form the basis for future planning.  

The Social and Economic status of rural population of the 

watershed is by and large dependent on the development of ground 

water resources. The socio- economic impacts of artificial recharge, if 

taken properly in the watershed will be quite substantial. The cost- 

benefit of every recharge structures has been attempted to see the 

benefits occurred to the beneficiaries in the command area of the 

project. 

Benefits 
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I The sustainability of groundwater abstraction structures for drinking water in 

Raipur Area  will increase during the summer months. The yield of water 

supply in wells will also increase. 

II. The sustainability to irrigation potential created and scope for creating 

additional irrigation potential besides enhancing the drinking water facility, in 

the command area of these recharge structures. 

III.      The Cost of Water Supply for each of the unit Reduces . 

IV.      Dependency of External Water Supply (via Tanker) will be not Required, hence 

State  Govt. may  be able to fulfill the 24/7 scheme of  Water Supply. 

                      SAVE WATER - SAVE LIFE,                                     

Adopt Rain Water Harvesting .                 

   By. K.Panigrahi & Sarita Panigrahi 

(Regd, Class I, Hydrogeologist From Nagar-Palik Nigam Raipur) 

Plot-90 /A Sector-02,Geetanjali Nagar Raipur 

Mob.09424203408,09424203354 

email:kpanigrahi99@gmail.com  
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