


Why is groundwater important? 



What is groundwater???? 



Ways in which 

groundwater is 

tapped 

 AQUIFER 

Resource that 

feeds different 

sources 



What is behind 

a spring? 



An “exposed” aquifer… 

Springs! But 

what else?? 



Unconsolidated 

or loose material 

Clay 

Aquifer 



Aquifers are rocks or rock material that can allow groundwater to store in it and move within it such 

that it is made available to wells, springs and bore wells 



• Springs are locations or points on the 
ground surface, where water from 
beneath the ground emerges on to the 
surface 

 

• Points of  Groundwater Discharge 

What are springs ????? 
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Drivers of spring depletion: 

changes – climate, land-

cover, land-use, seismicity, 

etc. 

Spring discharge: reports reduction 
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ANNUAL Linear (ANNUAL) 

Rainfall in The Nilgiris district over 110 years 

Source – IMD,2012 



Changes in the 

land use and 

land cover 



Watershed 



Watershed 1 

Watershed 2 

Moving from sources to resources 



Spring inventory 







Understanding hydrogeology is the first step towards spring management 

How much water and 

in which direction will 

water move in these 

rocks? 











Hydrogeology helps identify recharge areas 



0 

20 

40 

60 

80 

100 

120 

140 

160 

Apr/15 May/15 Jul/15 Sep/15 Oct/15 Dec/15 Jan/16 Mar/16 May/16 Jun/16 

D
is

ch
ar

g
e 

Low discharge, highly seasonal 

High discharge, perennial 

Sustained perennial discharge 

Widely ranging discharge 

Variable spring discharge 

and seasonality within a 

small region, even within 

a single watershed area 



Depression Spring 



Contact Spring 



Fracture Spring 





Monitoring different sources 



Impact assessment and management of spring water  
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Rainfall (Melli) 

PALLO DHARA 

SAUNEY DHARA 1 

DAHAL DHARA 1 

DWAREY DHARA 

Credit: Mr. Suren Mohra, RM&DD-Sikkim 

Baseline= 90 lpm 

Impact= 97 lpm 

8.33% increase 

over the whole 

year 

Baseline= 9.5 lpm 

Impact= 10.5 lpm 

10.6% increase 

over the whole 

year 

Baseline= 16.5 

lpm 

Impact= 18 lpm 

8% increase but 

over 300 days 

Baseline= 11 lpm 

Impact= 13 lpm 

17% increase but 

over 80 days 

Intervention 



Spring hydrographs 
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Hydrograph:Luhali 

Rainfall Luhali B-1 (Shiv Mandir) Luhali B-2 (Pradhan) Luhali B-4 (Lower) 

After PSI, 2014 



Well hydrographs 
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Cumulative Rainfall CH 2 CH 3 CH 5 CH 8 



Water quality 

HYDROGEOLOGY 

SANITATION 

GROUNDWATER 



 

Socio-hydrogeology 



Springshed management 



Advanced Center for Water Resources Development And Management (ACWADAM) 

“Suvidya”, 27, Lane no. 3, Kshipra Society, Karvenagar, Pune 411 052 

Website: www.acwadam.org ; Email id: acwadam@gmail.com 

http://www.acwadam.org/
http://www.acwadam@gmail.com

