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1. Background:  

 

1.1 Project Overview: 

United Nations Development Programme (UNDP) in partnership with MoEFCC and Swiss 

Agency for Development and Cooperation (SDC) is implementing a project titled 

“Strengthening State Strategies for climate Actions” with an overall goal to integrate climate 

change actions into sub national planning, benefitting local communities in India. The goal is 

to be achieved by strengthening capacities of state level departments and relevant institutions 

to plan and undertake specific interventions in climate sensitive sectors impacting large 

sections of vulnerable communities of select States, including Madhya Pradesh.  

The SDC-UNDP partnership aims to assist the State Nodal Agency and the sectoral 

departments in the implementation of the SAPCC with focus on water sector in Madhya 

Pradesh. The major interventions in these sectors include mobilization of appropriate 

expertise, capacity building of resource persons/institutions, facilitation of implementation of 

strategies and knowledge sharing. The project is primarily geared towards creating a model 

for the implementation of the State Action Plan on Climate Change (SAPCC) at the state 

level. In Madhya Pradesh, the focus is on the groundwater use in agriculture sector and the 

project will look at strengthening strategies for ground water resource planning and 

management.     

 

1.2 Context: 

Groundwater usage in Madhya Pradesh has dramatically increased over the last couple of 

decades and it is now a major source of water for agriculture and ensuring drinking water 

security. With an estimated 15 billion cubic meters (bcm) groundwater extraction, the state is 

fast hurtling towards a serious crisis of groundwater overuse and groundwater contamination. 

Further, it remains the only drinking water source for most of the rural households in the 

state. Its over-exploitation has been causing shortages of water for irrigation and drinking. 

The Dynamic Ground Water Resources of Madhya Pradesh, 2015, prepared by MPWRD and 

Central Water Ground Board (CWGB) stated that majority of Madhya Pradesh’s districts 

were showing alarmingly levels of groundwater over exploitation and half of the districts 

come under semi-critical, critical and over exploited category. This report has also indicated 

that most of the districts in the Malwa region have shown highest levels of groundwater over 

exploitation, current and future vulnerability to the groundwater shortages. Therefore, as part 

of the 3SCA project a pilot intervention on Participatory Groundwater Management (PGWM) 

is being implemented under the partnership of UNDP and MPWRD in 2 micro watersheds of 

Burhanpur and Ratlam districts for building the climate resilience of the local communities. 

 

1.3 The Assignment:  

In order to implement the pilot intervention, UNDP hired National Centre for Human 

Settlements and Environment (NCHSE), Bhopal for the implementation of the pilot project in 

Burhanpur and Ratlam districts of Madhya Pradesh.  
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2. Objectives: 

The objective of this assignment was to construct recharge shafts and build the capacity of the 

stakeholders’ in implementation, maintenance and management of recharge shafts as a 

climate adaptation option.  

3. Project Implementation:   

In the meeting between UNDP and NCHSE held on 1
st
 June 2018 in Bhopal, the project 

implementation plan was finalized. In the meeting officials of UNDP-State Project 

Management Unit, Bhopal, viz. Shri Rajat Kumar Choudhury, State Manager, Shri Akshay 

Srivastava, Project Associate and Shri N.Mohan Reddy, Technical Expert and NCHSE 

represented by Dr Pradip Nandi, Director General, Shri K. S. Banerjee, Dy Director and Dr. 

R. M. Singh, Geo hydrologist were present. The contract (2018/046) for the implementation 

of the project within 45 days, i.e by 15
th

 July 2018 was signed between UNDP and NCHSE 

on the same day.  

 

Initially the date for completion of activities was fixed with the understanding that the works 

could be completed before the arrival of monsoon. The entire works of validation, 

identification of points for recharge shaft and slug tests, slug tests itself in both the districts 

and construction of recharge shafts in Burhanpur were completed in time. However, due to 

early arrival of monsoon followed by intermittent showers, prevented completion of recharge 

shafts construction in Ratlam District. Further, these structures also required additional 

support works such as construction of a retaining wall to protect one of the recharge shafts 

and Loose Boulder Structures (LBS) on both upstream and downstream of the recharge 

shafts. Therefore, after thorough review, UNDP agreed to include these additional works for 

Ratlam District. Accordingly, the Contract was amended with addition of extra works, cost 

and extended time for work completion by 15
th

 August 2018.   

 

4. Activities Undertaken: 

Following activities were undertaken: 

4.1 Validation and Identification of Points for Recharge Shaft and Slug Tests: 

4.1.1 Burhanpur District:  

The validation and identification of points in Sangrampur village in Burhanpur Block of 

Burhanpur District was completed during 4
th

 to 6
th

 June, 2018. Following activities were 

conducted during this period: 

i. Held discussions with the Sarpanch and Secretary of Gram Panchayat and farmers of 

the village;  

ii. Identified Recharge Shaft points as proposed in the TOR as well as additional 2 points 

through GPS; 

iii. Identified 4 existing bore wells near to the locations of recharge shaft sites mentioned 

in the TOR as potential sites for slug tests and recorded their coordinates through 

GPS;  
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iv. Verified the ownership of land of all the points for Recharge shaft and bore wells for 

Slug tests;  

v. Mobilised farmers for slug tests;  

vi. Obtained NOC for the construction of Recharge shafts from Gram Panchayat and 

concerned farmers for slug tests.  

4.1.2 Ratlam District:  

The validation and identification works took place in Gudarkheda village in Piploda Block of 

Ratlam District during 5
th

 to 7
th

 June, 2018. Following activities were conducted during this 

period: 

i. Held discussions with the Sarpanch and Secretary of Gram Panchayat and farmers of 

the village.  

ii. Identified two sites for Recharge Shaft as proposed in the TOR through GPS; 

iii. Marked 5 existing bore wells near to the locations of recharge shaft sites mentioned in 

the TOR as potential sites for slug tests and recorded four coordinates through GPS 

coordinates for one hand pump installed by Gram Panchayat on Government land;  

iv. Verified the ownership of land of all the points for Recharge shaft and bore wells for 

Slug tests;  

v. Mobilized farmers/land owners for slug tests;  

vi. Obtained NOC for Slug Tests from Gram Panchayat and  concerned farmers/land 

owners.   

 

4.2 Feasibility study for Identification of the Recharge Shaft Locations in Burhanpur and 

Ratlam:  

4.2.1  Potential Sites: 

The field study (slug tests post site verification) was conducted in an unconfined and confined 

aquifer at two locations each at Burhanpur and Ratlam districts. The aquifer has flow sheet 

like features in basaltic lava flow which is relatively   homogeneous in nature and laterally 

extensive aquifer of nearly uniform thickness, and a horizontal water table overlain by a flat 

topography. The sandy soil and weathered basaltic material deposit is 12 to 15 m thick and is 

underlain by a thick deposit of basalts in Ratlam and Burhanpur. 

 

The identification of the recharge points were carried out based on the water accumulation 

potential, local land use, geo physical information etc.  The possible recharge zones 

favourable for taking up artificial recharge measures the geomorphology, hydrogeology, 

groundwater fluctuation, soil type and soil depth were initially used to identify the artificial 

recharge zones. The recharge points for location of recharge shafts have been identified based 

on the extensive field surveys and interaction with expert geologist and the list of points are 

given in Table 1&2.  
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Table 1: Location of Proposed Recharge Shaft and Injection Wells in Sangrampur 

Village, Burhanpur District 

S. No. Name Longitude Latitude 

1 Recharge Shaft 1 76.3901 21.1945 

2 Recharge Shaft 2 76.3879 21.1928 

3 Recharge Shaft 3 76.3854 21.1944 

4 Injection Well 1 76.3638 21.2253 

5 Injection Well 2 76.3681 21.2228 

6 Injection Well 3 76.3705 21.2219 

7 Injection Well 4 76.3769 21.2201 

8 Injection Well 5 76.3803 21.2187 

9 Injection Well 6 76.3810 21.2173 

10 Injection Well 7 76.3827 21.2178 

11 Injection Well 8 76.3871 21.2176 

12 Injection Well 9 76.3895 21.2181 

13 Injection Well 10 76.3946 21.2155 

14 Injection Well 11 76.3860 21.2097 

15 Injection Well 12 76.3783 21.2132 

16 Injection Well 13 76.3793 21.2039 

17 Injection Well 14 76.3799 21.2016 

18 Injection Well 15 76.3719 21.2054 

19 Injection Well 16 76.3693 21.2113 

20 Injection Well 17 76.3688 21.2139 

21 Injection Well 18 76.3629 21.2227 

Table 2: Location of Proposed Injection Wells in Gudarkheda Village in Ratlam District 

S. No. Name Longitude Latitude 

1 Injection Well 23.5622 74.8747 

2 Injection Well 23.5621 74.8749 

3 Injection Well 23.5619 74.8751 

4 Injection Well 23.5618 74.8752 

5 Injection Well 23.5574 74.8883 

6 Injection Well 23.5569 74.8883 

7 Injection Well  23.5581 74.8890 

8 Injection Well  23.5591 74.8895 

9 Injection Well 23.5637 74.8880 

10 Injection Well 23.5641 74.8904 

11 Injection Well  23.5643 74.8940 

 

4.2.2 Feasibility Matrix: 

The Slug tests were conducted for the 4 exploratory wells (two each in Sangrampur and 

Gudarkheda) and 4 additional bore wells in each village. The feasibility of sites in 

Sangrampur village in Burhanpur District was prepared based on the assumed depth of 

recharge shaft of 90 to 110 meter. It is because of results of slug test of the pilot recharge 
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shafts and keeping in view the general bore well depth in the area and aquifer parameters. 

The recharge shaft depth in Gudarkheda village of Ratlam district is good. 

 

It is suggested that the location of high priority recharge shafts may come together in a place 

due to high potential area of recharge, so the selection of next lower feasibility recharge shaft 

may be taken up. Details of final sites selected for the installation of recharge shafts at both 

the villages are presented at Table 3&4. 

Table 3: Feasible sites for recharge shafts at Gudarkheda, Ratlam 

S. No. Latitude Longitude Stru ID Final Selection 

1 23.5641000 74.8904000 RS-10 Feasible-1 

2 23.5622000 74.8850000 RS-12 Feasible-2 

3 23.5607000 74.8780000 RS-13 Feasible-3 

4 23.5643000 74.8940000 RS-11 Feasible-4 

5 23.5618000 74.8752000 RS-04 Feasible-5 

6 23.5641000 74.8888000 RS-09 Feasible-7 

7 23.5591000 74.8895000 RS-08 Feasible-6 

Table 4: Feasible sites for recharge shafts at Sangrampur, Burhanpur 

S. No. Latitude Longitude Stru ID Final Selection 

1 
21.1945000 76.3901000 RS-1 Feasible-1  

(If permitted in pond) 

2 
21.1928000 76.3879000 RS-2 Feasible-1  

(If permitted in pond) 

3 21.2039000 76.3787000 RS-13 Feasible-3 

4 21.2013000 76.3793000 RS-14 Feasible-2 

5 21.1944000 76.3854000 RS-3 Feasible-1 

6 21.2187600 75.3810600 RS-5 Feasible-4 

7 21.2184000 76.3898000 RS-9 Feasible-5 

8 21.216080 76.3788000 RS-12 Feasible-6 

9 21.2054000 76.3722000 RS-15 Feasible-7 

Note: Priority of the proposed recharge soft is applicable to the local conditions of the 

catchment and it cannot be used as a model to some other locations because local conditions 

of the parameters and its relation to one parameter to other may change. It is suggested to 

device the parameter scoring based on the local conditions and demand of the project.  

4.2.3 Conclusions:  

 Looking at the available monsoon runoff potential from surface reservoir body and 

catchment & other geohydrological and meteorological parameters construction of 7 

recharge shaft in Sangrampur and 6 recharge shafts in Gudarkheda located in Burhanpur 

and Piploda blocks respectively are found feasible.  

 The ground water through exploratory drilling at Gudarkheda and Sangrampur sites has 

revealed the thickness of alluvium is 8-9 m. in Gudarkheda and 5-7 in Sangrampur 

comprising mainly clay and silt of basaltic origin.   

 Two aquifer systems have been observed in newly constructed recharge shaft borewells in 
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both locations. In General, aquifer-1 is up to 22mbgl and 28 mbgl (Unconfined  & 

phreatic) in Gudarkheda recharge shaft bore wells No. 1 and 2 respectively while aquifer-

2 is 54.46 mbgl and 80 mbgl (Semi confined/confined) in Gudarkheda recharge shaft bore 

wells No. 1 and 2 respectively. 

 In Sangrampur aquifer-1 is up to 26mbgl  and 32 mbgl (Unconfined  & phreatic) in 

recharge shaft bore wells No. 1 and 2 respectively while aquifer-2 is 44.91 mbgl and >60 

mbgl (Semi confined/confined) in Gudarkheda recharge shaft borewells No. 1 and 2 

respectively. The two aquifer system is a new finding during the drilling of recharge shaft. 

 Considering average 2.5 lps intake rate of each recharge shaft in Gudarkheda, and average 

55 days of monsoon period
1
, the potential recharge could be 11,880 cu. m. per recharge 

shaft and for 6 recharge shafts it will be 71,280 cu. m. While in Sangrampur average 1.5 

lps intake rate each recharge shaft (considering the recharge shaft depth range between 90 

to 110 m to augment the recharge capacity), the capacity of recharge for monsoon 

considering average 60 days period it could be  7,776 cu. m. per recharge shaft and for 7 

recharge shafts it will be 54,432 cu. m. 

 

4.3 Construction of Recharge Shafts:  

Post field verification and consultations with officials of Water Resources Department 

(WRD), Government of Madhya Pradesh, UNDP and the farmers of the area, 4 locations, 

two each in Sangrampur (Burhanpur) and Gudarkheda (Ratlam), were finalized for 

construction of demonstration recharge shafts for ground water recharge.  

 

Two Exploratory Wells (recharge shafts) in each district were drilled after verification of 

sites to locate water bearing aquifers down to the depth of 62.65 m and 93 m bgl at 

Sangrampur in Burhanpur District and at Gudarkheda in Ratlam District, respectively. 

 

Table 5: Locations of Recharge Shafts at Sangrampur and Godarkheda 

District Village  Coordinates Additional works 

Burhanpur Sangrampur N21.21876, E75.38106  

N21.21608,E 76.3788  

Ratlam Gudarkheda N23.5618, E74.8752 LBS (2) 

N23.5641, E74.8888 Retaining wall & LBS (2)  

 

At the above sites both at Gudarkheda village in Ratlam District and Sangrampur Village 

in Burhanpur District, clay layers were encountered during boring of wells. The boring 

was done with 8” diameter drilling machine. The depth wise lithological log was collected 

and preserved for the further study of the aquifer. Casing was inserted to the depth of hard 

rock strata which varies from 7.5 m to 20 m as the case may be. The lithological logs of 

the bore wells were prepared and presented for the further study of slug test. Samples of 

                                                           
1
 Madhya Pradesh Climate Change Vulnerability Assessment Report, 2018 
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rocks obtained during boring from various depths were properly bagged, labeled and 

handed over to the WRD representatives for records and future studies.    

Civil works to contain the filter media around the shaft casing, horizontal slotting of 

casing, covering the slotted sections with coir ropes and filling the filter media and 

capping the bore hole casing with an iron cap were completed as per TOR and need. Sign 

boards detailing the location, purpose and stakeholders were also installed near the demo 

recharge shafts.   The filter section is circular in Burhanpur District, whereas in Ratlam 

District it is square shape as per TOR design. The cross-section drawings of the recharge 

shafts at Sangrampur and Gudarkheda  are at Annexure-1 &2 

4.3 Additional Works (Construction of Retaining wall & Loose Boulder Structures at 

Gudarkheda , Ratlam District):  

One retaining wall and 4 LBS (2 each for recharge shaft points) as mentioned in Table 5 

above were constructed. The cross-section drawings of the same at  Sangrampur and 

Gudarkheda   are at Annexure-3&4.   

4.4 Video Recording: 

Video recordings of slug tests and recharge shaft construction were done and time to time 

submitted to UNDP. 

 

4.5 Collection of Water Samples: 

Water samples from bore wells located near the recharge shaft points for Sangrampur and 

Gudarkheda were collected in clean plastic bottles, marked properly and handed over to UNDP 

representatives for further analysis. GPS points for monitoring wells are as follows:  

Table 6:  Location of monitoring wells at Gudarkheda and Sangrampur 

S. 

No. 

Location Longitude Latitude Depth Sample No.  

1. Gudarkheda 74
o
52’44.7” 23

o
33’46.5” 60 1 

2. Gudarkheda 74
o
52’47.8” 23

o
33’44.6” 120 2 

1. Sangrampur 76.373922 21.214622 140 3 

2. Gudarkheda 76.318567 21.217243 213.36 4 
 

 

4.6 Meetings cum Capacity Building Programme at the village level: 

MWS level meetings at Sangrampur (Burhanpur) and Gudarkheda (Ratlam) were organized 

on 10
th

 and 14
th

 August 2018, respectively. Representatives of WRD, Gram Panchayat, 

UNDP and NCHSE and farmers of the respective villages participated in the meetings. While 

UNDP representatives explained the objectives of the project, the representatives from WRD 

explained what WRD is doing for the conservation of water and making it available for the 

villagers. Through a detailed presentation and video tutorials,  NCHSE representatives have 
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explained the causes of water scarcity, the need for conservation of water to counter the 

impact of climate change and how the recharge shafts created as climate adaptation option 

would benefit the farmers by improving ground water conditions.   

Through the video, farmers were also explained the process of construction of recharge shafts 

and their maintenance requirement. Thereafter, all presented in the meeting visited one of the 

recharge shafts, where again purpose and maintenance needs were explained to the farmers. 

Farmers were also advised how they can use their dried bore wells to facilitate ground water 

recharge adopting the procedure explained to them. Officials of WRD and farmers numbering 

51 in Sangrampur and 62 in Gudarkhera  participated in the training. The list are at 

Annexure-5 & 6 .  

4.7 Completion Certificate  

Office of the Executive Engineer, WRD of both the districts have issued work completion 

certificates. The copies of the same are at Annexure –7 & 8.  

4.8 Challenges Encountered:  

4.8.1 Sangrampur, Burhanpur: 

 Coordinates for recharge shafts as mentioned in the TOR were found to be inaccessible to 

heavy boring machine and vehicles carrying the construction materials. Therefore, 

approach road had to be created for both the sites in Sangrampur, causing loss of time and 

cost overrun.  

 Area faces acute water crisis. Therefore, water was not readily available for slug tests and 

construction, causing loss of time and cost overrun.  

4.8.2 Gudarkheda, Ratlam 

 Arrival of monsoon in time in the area, interrupted works several times. Rain prevented 

excavation works for civil works for filter after completion of boring. The rains caused 

filling of filter well with silt and water, this prevented, slotting of bore well casing, and 

other works of filling of filter. The condition of the approach road to the recharge shaft 

sites also deteriorated preventing transportation of materials. Due to same reasons, 

transportation of boulders, cement, sand and iron nets for retaining wall and LBSs could 

not be done as per schedule, causing loss of time and cost overrun.  

5. Recommendations: 

1. Abandoned bore wells and dug wells of farmers and Panchayat be identified and 

converted as recharge wells; 

2. Groundwater monitoring wells of farmers or Panchayats which are not in use can be used 

for monitoring actual water level of the area. 

3. Each recharge shaft and piezometers can be the best monitoring wells as these are not 
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used for groundwater abstraction while taking other running wells fitted with motor 

pumps as monitoring wells may not give actual data. 

4. Chemical quality of runoff water to be used for ground water recharge through recharge 

shafts or other bore wells and dug wells to be checked before its use as recharge water to 

protect the contamination of aquifer system. 

5. Water of upper catchments running in the water bodies should be considered for water 

balancing in the area.  

6. Excess water of any storage facility should be returned to the stream having recharge 

shaft.  

7. Groundwater recharge shaft should be monitored at regular intervals to assess the rate of 

infiltration and possible clogging problems. 

8. Impact evaluation may require monitoring recharge shaft, the groundwater regime, the 

changes in water recharge model, the model of harvesting and productivity of crops and / 

or water quality.  

9. Monitoring groundwater levels must monitor the impact of individual structures and then 

can be extended to monitor the impact of a group of artificial recharge systems 

groundwater. 

10. A system for ground water quality monitoring before, during and after the operation of 

the system has to be adopted.  



Completion Report under UNDP Contract No. 2018/046 

----------------------------------------------------------------------------------------------------------------------- ---------------Page 11 

of 35 

 

Annex-1 

Design & Cross section of Recharge Shaft at Sangrampur, Burhanpur 

 



Completion Report under UNDP Contract No. 2018/046 

----------------------------------------------------------------------------------------------------------------------- ---------------Page 12 

of 35 

 

Annex-2 

Design & Cross section of Recharge Shaft at Gudarkheda, Ratlam 
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Annex-3 

Design & Cross section of Retaining Wall  at Gudarkheda, Ratlam 
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Annex-4 

Design & Cross section of LBS  at Gudarkheda, Ratlam 
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Annex -5 

List of participants at  Sangrampur, Burhanpur 
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Annex -6 

List of participants at  Gudarkheda, Ratlam  
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Annex -7 

Completion Certificate Sangrampur, Burhanpur 
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Annex -8 

Completion Certificate Gudarkheda, Ratlam 
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Photographs showing various stages of recharge shaft construction at 

Sangrampur, District Burhanpur 

 

 

.  
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Photographs showing various stages of recharge shaft construction at Sangrampur, 

District Burhanpur 
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Photographs showing various stages construction of of recharge shaft and retaining wall 

at Gudarkheda, District Ratlam  

Retaining Wall  

Recharge Shaft  
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Loose Boulder Structures (LBS)  in Gudarkheda, Ratlam 

 

 

LBS-1 LBS-2 

 

 

LBS-3 LBS-4 
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Signage for Recharge Shaft , Gudarkheda, Ratlam 

 

 

Front side  Back side 
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 Photographs showing Slug test in progress 
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Photographs of MSW meeting cum capacity building programme at Gudarkheda, 

District Ratlam  
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Photographs of MSW meeting cum capacity building programme at  

 Sangrampur, District Burhanpur 

 
 


