India’s Groundwater Crisis: Geography

India faces a severe groundwater crisis driven by over-extraction, poor recharge, and rising
chemical contamination, threatening rural drinking water, irrigation, and public health. Weak
governance, fragmented regulation, and lack of real-time monitoring are compounding the depletion
and pollution of aquifers.

1. Dependence and Vulnerability

1.Critical reliance

1. ~85% of rural drinking water comes from groundwater.

2. ~60% of irrigation water depends on aquifer extraction.
2. Mismatch between rainfall and recharge

Despite a rise in average rainfall over decades, excessive withdrawals and encroachment on
recharge zones have outpaced natural replenishment.
3.Regional depletion hotspots

Northwestern states (Punjab, Haryana, Delhi, Western Uttar Pradesh) have seen water tables drop
beyond 40 meters in some areas. Extraction costs rise due to deeper drilling, increasing the burden on
farmers and rural households.

2. Emerging Pollution Crisis

1. Chemical contamination, Originates from excessive use of fertilizers, industrial effluents, and
sewage infiltration.

2. Geogenic contaminants, Fluoride, arsenic, uranium, and heavy metals occur naturally but
are aggravated by over-extraction and aquifer stress.

3. Concentration effect, Lower water tables make aquifers more vulnerable to salinity intrusion
and toxin build-up.

4. Recent findings (CGWB 2024), Widespread nitrate, fluoride, arsenic, uranium, and iron
pollution across multiple states.

5. Health impacts, fluorosis, cancers, kidney disorders, developmental issues in children.

6. Case studies, Uttar Pradesh and Odisha have reported mass groundwater poisoning
incidents, exposing regulatory failures.

3. Structural Challenges

1. Institutional fragmentation
Multiple agencies (CGWB, CPCB, SPCBs, Ministry of Jal Shakti) operate in silos. Overlapping
mandates and lack of coordination prevent integrated, science-led interventions.
2. Weak enforcement of laws
The Water Act covers pollution control, but groundwater discharge regulation is poorly
implemented. Regulatory gaps and lax penalties encourage non-compliance.
3. Lack of real-time public data
Monitoring is sporadic, and contamination data is not openly shared. Absence of early warning
systems delays intervention until after health damage occurs.
4. Over-extraction pressures
Unsustainable pumping increases pollutant concentration, disrupts aquifer balance, and
accelerates degradation.
5. Public Health Implications
1. Invisible hazard, Pollution is often unnoticed until severe illnesses appear.
2. Disease burden, Links to skeletal and dental fluorosis, cancer clusters, chronic kidney disease,
and neurological impairments.
3. Rural vulnerability, Lack of alternate drinking water sources makes rural populations more
exposed to unsafe groundwater.



Government Initiatives for Assessment & Management
1. Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGS)
2. 15th Finance Commission Grants, Funds states for rainwater harvesting and water conservation
activities.
3. Jal Shakti Abhiyan (JSA) - "Catch the Rain" campaign (5th phase, 2024).
Atal Mission for Rejuvenation and Urban Transformation (AMRUT) 2.
5. Atal Bhujal Yojana (2020) Targets water-stressed Gram Panchayats in 80 districts of 7 states for
participatory groundwater management.
6. Pradhan Mantri Krishi Sinchai Yojana (PMKSY), Improves water use efficiency through “Har Khet Ko
Pani” and renovation of traditional water bodies.
7. Bureau of Water Use Efficiency (BWUE) under the National Water Mission, Facilitates sector-wide
water use efficiency improvements.
8. Mission Amrit Sarovar (2022), Aims to create/rejuvenate 75 water bodies per district for harvesting
and recharge.
9. National Aquifer Mapping (NAQUIM), Mapped 25 lakh sq. km to inform scientific groundwater
management strategies.
10. National Water Policy (2012), Advocates rainwater harvesting, conservation, and augmentation of
water availability.
1. National Water Awards (2018 onwards), Recognises innovative water conservation practices by
individuals, communities, and institutions.
Suggestions — Multi-Dimensional Strategy
1. Comprehensive Policy Reforms
1. Enforce extraction caps in over-exploited zones.
2. Incentivise micro-irrigation, crop diversification, and less water-intensive farming.
3. Integrate groundwater protection into land use and urban planning laws.
2. Integrated Monitoring & Early Warning

»

. Real-time groundwater quality tracking via sensor-based loT networks.
2. Public dashboards linking water quality data with public health surveillance.
3. Al-based prediction models for contamination risk zones.
3. Public Awareness & Behavioural Change
1. Mass campaigns on safe water practices and risks of contaminated groundwater.
2. Community-led initiatives for local recharge and pollution prevention.
3. Promotion of low-cost treatment systems like biosand filters, defluoridation units, and solar
distillation.
4. Targeted Remediation & Technological Solutions
1. Salinity-prone areas: Large-scale rainwater harvesting and aquifer recharge.
2. Fluoride & nitrate hotspots: Introduce nutrient management in agriculture and phosphate-
based mitigation measures.
3. Adopt constructed wetlands and bioremediation to filter pollutants before recharge.
5. Stronger Governance & Coordination
1. Establish a single nodal groundwater authority with statutory powers.
2. Ensure coordination between pollution control boards, water departments, and health
agencies.
3. Mandate annual groundwater audits for all high-use industries and municipalities.
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