
Case Study 

    Central India 



Advanced Center for Water Resources Development and Management,  
Plot no 4, Lenyadri Society,  

Pashan – Sus road 

Pune. 411021. 

Phone no 020-25871539 

Email: acwadam@vsnl.net 

in collaboration with Samaj Pragati Sahayog, Bagli, MP 
 

Funded by Sir Dorabji Tata Trust 

Development of Groundwater Management Processes In A 

Dry land Region Using Integration Of Hydrogeological 

Principles And Community Participation In Bagli Tehsil, 

Dewas District, M.P. –  Protocols And Practice 



Project background 

• Increasing dependence on 
Groundwater. 

 

• Hydrogeological data 
unavailable and inefficient to 
provide inputs to the present 
day planning and policies on 
Groundwater. 

 

• Hence, a need to develop a 
proper and complete 
understanding of the resource 
on the right scale that helps in 
sustainable and equitable 
management of groundwater. 



Groundwater dependence – sampled data from 34 

representative villages from the project area 
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Satellite Image of the study area 



Typologies 

Typology 1 
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Typology 3 
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  Instrumentation on Site 

• Automated Weather Station at the 
Baba Amte Loksashaktikaran 
Kendra 

• 3 Pan evaporimeters 
– Pandutalab 

– Seed  Plot 

– Kendra 

• 5 Rain gauges 
– SPS campus (Jatashankar) 

– Kendra  

– Borkhalya 

– Pandutalab, 

– Dhardi 

• 12 Observation Bore holes  

 
– 8 near Neemkheda dam 

• 7 Shallow observation bore holes 
(15.5 m in depth) 

• 1 Deeper observation bore hole 
(92 m in depth) 

– 3 in Pandutalab (2 deep & 1 
shallow) 

 

– 1 in Palasi (Deep) 



Methodology  

 

• Geological Mapping 

 

• Data Collection 

 

• Data Analysis 

 

• Data Output / Findings 

 

• Development of Protocols 

 



Hydrogeology knowledge base 

• Water levels (Monthly): 
– Groundwater flow. 

– Groundwater recharge and 
discharge areas. 

– Aquifer delineation. 

 

• Aquifer characterization:  
– Pumping tests - Aquifer and 

Well properties. 

– Modeling - Protection zones. 

 

• Water quality: 
– Spatial variation. 

– Seasonal variation. 

– Recharge and discharge 
conditions. 





Conceptual model of Aquifers: Neemkheda WS 
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Typology 1: Hydrograph 

Dad, Devnaliya 
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Typology 2: Hydrograph 

Pandutalab 
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Typology 5: Hydrograph 

Sitapuri 
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Water Table Contour Map – Typology 3 



Rainfall – ET plot for drylands 
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Variation in groundwater quality 
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Sample no. Sodium Potassium Calcium Magnesium Bi carbonate Sulphate Chloride Nitrate Fluoride 

Typo_1 (Shallow Aqui) 27.32 0.59 77.26 19.52 171.14 17.64 25.81 98.03 0.2 

Typo_2 (Shallow Aqui) 22.29 20 65.67 55.36 304 23.28 22.32 41.54 3.87 

Typo_3 (Shallow Aqui) 50.84 0.6 59.64 29.5 200 5.52 9.85 6.13 0.92 

Typo_4 (Shallow Aqui) 8.92 1 67.27 13.59 184 16.65 18.25 17.74 0.2 

Typo_5 (Deep Aqui) 54.63 1.38 86.92 34.16 342.28 12.85 21.84 62.84 0.2 

Typo_6 (Shallow Aqui) 26.75 12.5 83.28 21.37 245.28 29.47 24.33 33.61 0.4 



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

1 2 3 4 5 6

F
lu

o
ri

d
e
 i

n
 m

g
/l

 

Typology 

Comparative content of fluoride 

2008 2010



Aquifer-wise recharge vs groundwater 

abstraction 
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Broad water balance of Neemkheda 

watershed 

 Area= 9 km2 

 

 Rainfall= 890 mm 

 

 Water level rise = 5.3 m 

 

 Aquifer thickness = 10 m 

 

 Storativity = 0.04 

 

 Total Recharge = 212 mm 

 

 Total  groundwater abstraction = 269 mm 

 

 Aquifer Storage = 400 mm 

 

 

 

 

 

 

 

 

 

 

 

 

 





Development of Protocols 

 

• Geohydrology in WSD 

 

• Protection of recharge areas 

 

• Efficient well use 

 

• Pump capacity regulation 

 

• Distance (wrt drinking water well) regulation 

 

• Depth Regulation (wrt drinking well) 

 

• Regulation of Agricultural water use 

 

• Groundwater management through sharing 

 



Thank You 


