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Context – Water Supply Reality in India
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• Water supply in India is intermittent, ranging from 30 minutes to 12 hours per day

• Alternate day supply to once in a fortnight

• Inequitable distribution

• 81.49% of households in rural (JJM Dashboard) and about 60% in urban have 

access to tap water supply in India  

• Situation is similar irrespective of water availability

• The root cause of the miserably low supply is  water management is a “Wicked” 

problem, and every action will have a cascading effect on the system

https://pubs.acs.org/doi/10.1021/acs.est.5b03973

https://www.frontiersin.org/journals/water/articles/10.3389/frwa.2021.696630/full 

https://ejalshakti.gov.in/jjmreport/JJMIndia.aspx 

http://documents.worldbank.org/curated/en/731801468033688876 

https://pubs.acs.org/doi/10.1021/acs.est.5b03973
https://www.frontiersin.org/journals/water/articles/10.3389/frwa.2021.696630/full
https://ejalshakti.gov.in/jjmreport/JJMIndia.aspx
http://documents.worldbank.org/curated/en/731801468033688876
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Context – Vicious Cycle 
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https://www.frontiersin.org/articles/10.3389/frwa.2021.696630/full
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Study Approach
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• Research group led by Prof. Pradip Kalbar, IIT Bombay, took the challenge of improving 

the present scenario of WSS in India

• Initially, multiple site visits across the country were done to understand the actual 

problems and document the good practices to enhance the WSS

Telangana

Rajasthan West Bengal

Maharashtra
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Observations and Way Forward
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• Design assumptions often differ from actual operational practices

• Operators resort to zoning, valve throttling, and ad-hoc controls

• Priority shifts from pressure management to mere water delivery

• Results in tail-end deprivation and early system inefficiencies

• Intermittency encourages consumers to over-withdrawal and household storage

• Leads to unequal pressures and fluctuating supply

• Increased energy consumption due to inefficient operations

• Disproportionate burden on women and low-income households

Leading to Different Approach

• Conventional infrastructure expansion alone is insufficient 

• Need solutions that work within intermittent supply regimes 

• Focus must shift from supply augmentation to pressure and withdrawal control 

• Interventions must be low-cost, scalable, and field-relevant
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Back to the lab with new approach
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Lab Setup at IIT Bombay
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Research Outcomes
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Hydraulic Isolation Solutions

Planning and Design interventions

➢ Small storage tanks (Decentralized infrastructure)

➢ Multi-outlet storage tanks

➢ Optimal design and Head-driven analysis

Operational interventions

➢ Manifolds

➢ Shafts

➢ Pressure management using Pipe-in-Pipe

▪ Patent filed by IIT Bombay with inventors Prof. Pradip Kalbar, 

Dr. Anujkumar Ghorpade, and Mr. Abhishek Kumar Sinha

▪  Ajivam Water was formed by Prof. Kalbar and Dr. Ghorpade

Manifold

Shaft
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Shaft for Hydraulic Isolation 
and 

Efficient Distribution
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Working of Shaft

Patent application no. 202121029380
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• Open to the sky: removal of entrapped air, full pressurized system

• Multiple outlets: simultaneous supply to more than one zone, 

minimizing valve operations

• HGL varies as per demand: complete utilization of the water column

• Reliable supply: fixed supply hours

• Less movable parts: reduction in operation and maintenance

• Cheaper than ESR in terms of both capital as well as operation and 

maintenance

• Helps overcome space constraint

11Global South Academic Conclave on WASH and Climate 2026 11

Benefits of Shaft

Patent application no. 202121029380
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• Enhances reliability and equity of water access (SDG 6)

• Improves energy efficiency of water utilities (SDG 13)

• Reduces service inequality across spatial and socio-economic groups (SDG10)

• Strengthens resilience of small towns and peri-urban systems (SDG 11)

Relevance to Global South 

• Applicable to cities and towns with entrenched intermittent supply

• Requires minimal additional infrastructure

• Easily retrofitted into existing networks

• Supports climate-adaptive service delivery without large capital investments

12Global South Academic Conclave on WASH and Climate 2026 12

WASH and Climate Co-Benefits
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Shaft installation Methodology 

• Flow and pressure measurement at same 

location as in pre shaft scenario

• Flow and pressure management at shaft inlet, 

outlet and within

• Digitization of existing 

WDN

• Understanding existing 

operational schedule

• Documenting existing 

issues related to water 

supply

• Primary data collection 

(flow and pressure 

measurement)

• Ground elevation survey

• Meeting with 

stakeholders

• Hydraulic modeling

Need for 

Shaft

Finalized 

location of shaft

• Fabrication

• Site cleaning

• Civil works

• Installation of monitoring 

instruments

• Household level flow 

and pressure 

measurement using 

bucket test and 

pressure gauge

• Digitization of the 

collected data

Simultaneously

• Checking performance of shaft and the 

accessories

• Identifying any leaks in the joints and rectifying 

the same

Stage 4: Data collection in post shaft scenario

• Comparison of data collected in pre and post 

shaft scenario

• Statistical analysis and graphical representation

Stage 5: Analysis

Stage 3: Commissioning of shaft

Construction of shaft Baseline data collectionPreliminary study Identification of shaft 

location

Stage 1 Stage 2

Patent application no. 202121029380
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Shaft with Multi-Outlets
in 

Dahanu City, Maharashtra
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Background

Patent application no. 202121029380

Sr.no. Description Details

1. Area of the zone (sq. km) 1.47

2. Number of Tanks 1 – Integrated Forest Tank

3. Capacity of Tank (liters) 7,50,000

4. Staging Height of Tank (m) 16 m

5. Supply Duration
1 hour with supply from a tank between 

6:45 am to 7:45 am

Table: Details about the study area

Figure: Water Distribution Network of Dahanu City
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Background

Patent application no. 202121029380

Supply hours: 1 hr/ day

Figure: Water Distribution Network of Integrated Forest Zone, Dahanu, Maharashtra
Figure: Pressure measurement activity
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Background

Patent application no. 202121029380

• Extensive branching near the 

ESR; significant head loss is 

observed

• 8 m head loss in almost 600 m 

distance is observed along 

the main line.

Figure: Pressure map of Integrated Forest Zone, Dahanu, Maharashtra
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Interventions in Dahanu

Patent application no. 202121029380
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Shaft in Dahanu

Patent application no. 202121029380

• Currently, the average pressure in the 

serving area has increased by 3 to 4 

m 

• Flow at the HH connections has 

increased by 5 Litre per minute(STEM Water Distribution CSR funded project)
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Dahanu Project Highlights

Patent application no. 202121029380

• The installation of the Shaft and Manifold by IIT Bombay with AWPL 
implementing agency in One Zone the first of its kind in urban areas. 

• The installation of the shaft resulted in equitable distribution of water 
to the consumers near the area.

• Consumers in critical tail end areas started receiving water with 
sufficient pressure, thereby increasing consumer satisfaction. 

• Reduction in supply timings due to an increase in pressures is 
achieved

• Energy consumption and water losses are reduced
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Key Takeaways

Patent application no. 202121029380

• Intermittent supply is not only a water scarcity issue but a planning and 
operational challenge

• Hydraulic isolation structures offer a simple yet robust engineering 
solution

• Aligns infrastructure performance with social equity and climate goals

• Demonstrates a pathway from asset creation to sustainable water 
services
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Replications of Shaft with Multiple Outlets

Patent application no. 202121029380

April, 2022

Palghar, Maharashtra Palghar, MaharashtraKolhapur, Maharashtra Chandrapur, MaharashtraThane, Maharashtra

May, 2022 December, 2022 March, 2023 July, 2023

Nagpur, Maharashtra

October, 2023
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Replications of Shaft with Multiple Outlets
Washim, Maharashtra

December, 2023

Dahanu, Maharashtra

March, 2024

Dindori, Madhya Pradesh Asansol, West Bengal Ahmednagar, West Bengal Palghar, Maharashtra

October 2024 March, 2024 March 2025 May 2025
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Recommendations and Recognitions

Ministry of Jal Shakti, Gov. of India 

Maharashtra Engineering Research institute (MERI)  
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Recommendations and Recognitions
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Recommendations and Recognitions
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Stakeholders Feedback on Shaft
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Success Stories
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Success Stories
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Success Stories



3131Global South Academic Conclave on WASH and Climate 2026 31

Team
Dr. Pradip Kalbar

Associate Professor, IIT Bombay

Co-Founder and Non-Executive Director

Dr. Anujkumar Ghorpade    

Ph.D. (IIT Bombay)

Co-Founder and Chief Executive Officer (CEO)

Mr. Akshay Patil 

Project Manager

Mr. Shivendra Singh and Mr. Adarsh Dalavi

Senior Engineer

Mr. Manoj Patil

Director

Mr. Avinash Ghodke and Mr. Umesh Mane

Junior Engineer

Mr. Aditya Manwadkar (Accountant)

Mr. Vikas Khandagale (Admin Support)

Mr. Dhanraj Singh (Site Supervisor)

Mentors

Mr. Pradeep Gokhale

Retd. Superintendent Engineer

Maharashtra Jeevan Pradhikaran (MJP)

Mr. Shrikant Argade

Retd. Hydraulic Engineer

Municipal Corporation of Greater Mumbai (MCGM)
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Thank You
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