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Water Management –  

Some Aspects of Quantity & Quality 

Global Innovation Water Solutions: Preparing 
the Water Sector for 2030 and Beyond 
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 Quality is Important 

 Management Interventions 
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Available Water Quantity 



All are NATURAL resources – given 

to us by Mother Nature in quantities 

adequate enough to meet our 

needs 

And, as yet these are Non-

manufactured 

We consume 7kg, 4kg, 1kg per day, 

respectively. (Body is 65-70% water) 

Also, their cost is inversely ∝ to their 

necessity for life. 

Of all planets, life exists only on 

Earth; attributable to availability of 

three key elements essential for life, – 

Air, Water, & Food , which, 

Must forever constitute the survival 

bases of life on Earth for all times. 

We will pay whatever they cost in terms 

of Time, Money, and Effort,  

∴  WITHOUT THEM WE DIE …. 

…. in 5 mins, 5 days & 5 weeks  

 Elements of  Survival of  Life on Earth 
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Available Quantity of Water 

 All water (sphere of 1376 km dia) = 1386 Mkm3 = 1386M BCM 

 Fresh water- ground, lakes, swamps, and rivers (sphere of 273 km dia) = 

10.64 Mkm3 = 10.64M BCM 

 In lakes & rivers (sphere of 56 km dia) = 0.093 Mkm3  

= 93000 BCM          
Ref: http://ga.water.usgs.gov/edu/ earthhowmuch.html 

In 2011, per capita water availability 

had dropped to 1545 m3/year 

  ~2.45 % of World’s Land Area (3.28Mkm2) 

  ~4.12 % of World’s Fresh Water Resources 

  ~18    % of World’s Population 

  ~20    % of world’s livestock population 

In India ~4000BCM 

http://ga.water.usgs.gov/
http://ga.water.usgs.gov/edu/earthhowmuch.html


Once unthinkable, water crises are 

becoming commonplace. 

 In 2019, reservoirs in Chennai, India’s 

sixth-largest city, were nearly dry.  

 In 2018, Cape Town narrowly avoided 

their “Day Zero” water shut-off.  

 In 2017, Rome rationed water to 

conserve scarce resources. 

Global Withdrawal has more than 

doubled since 1960s due to growing 

demand – and 

they show no signs of slowing. 

https://www.wri.org/insights/17-countries-home-one-quarter-worlds-population-face-extremely-high-water-

stress#:~:text=Data%20from%20WRI%E2%80%99s%20Aqueduct%20tools%20reveal%20that%2017,of%20their%20available%20s

upply%20on%20average%20every%20year. 

Popln 3 times 

the total of rest 

WRI Global Water Stress: 17 Countries (25% Populn) 

Face Extremely High Water Stress 

Population in 2011 & projection C & I 

𝑪𝒕 = 𝟏. 𝟑𝟒 ∗ (𝟏. 𝟎𝟎𝟒)𝒕 

 𝑰𝒕 = 𝟏. 𝟏𝟗 ∗ (𝟏. 𝟎𝟏𝟑𝟕)𝒕 

I will be equal to C in 12.35 years 



360m3/hr  Sea water desalination at Tuticorin 

New Delhi Municipal Council collaborated with Water Gen, an Israel based 

company, to set up a water ATM in Connaught Place. The special feature of 

this Water ATM is that it does not require any refills or water storage; it 

creates water literally out of thin air. 

But, is ATM the way ahead? Who pays more? 

Those who do not have paying capacity. 
 

“Hon’ble Supreme Court has decreed in various 

judgments that water is a fundamental human right as 

part of the Right to Life under Article 21 of the 

Constitution.”  

RO, Desalination & Intelligent Irrigation 

SENSE IT OUT INTELLIGENT SOLUTIONS PVT LTD 

Sensor-based Intelligent Crop Centric Automation 

Water ↓  80% 

Yield  ↑  2X 

Energy↓  80% 



Monsoon’s First Major Spell Soaks and Floods Mumbai; Heavy Rains to Continue 

Across Coastal Maharashtra from July 1-5 By TWC India Edit Team 
A motorcyclist wades through a flooded road, in Kamrup district of Assam 

Over 41 lakh people in 34 districts of Assam continue to reel under the impact of 
ongoing flood and landslide situations. 

Villagers wade through a flooded road after rain at a village in Nagaon District 

Floods, landslides wreak havoc in India's NE PTI Published: June 21, 2022 10:40 PM IST... 

Commuters wade through a waterlogged street after rainfall, in Jabalpur, Wednesday, June 29, 2022. (Credit: PTI) 

Continuous rainfall in Delhi-NCR causes traffic snarls By PTI | Published: Thursday, 
June 30, 2022, 12:48 [IST] 

Australia orders flood evacuations after record rainfall in Sydney India's Water Crisis to Worsen by 2030: NITI Aayog Rpt 
India.com News Desk | June 15, 2018 11:07 AM IST 

The report also mentioned that around two lakh people die every year 

due to inadequate access to safe water and sanitation. 
 

30 Indian Cities May Face Acute Water Shortage by 

2050, Says WWF 
Ludhiana, Chandigarh, Amritsar and Ahmedabad topped among the Indian 

cities with an overall score of 4.9, 4.8, 4.7 and 4.6, respectively.  

Published: November 3, 2020 
 

Flash Flood, Extreme Events, Rain Intensity & Duration 
400mm in one hour!!! Even first rain in Mumbai caused havoc. 

8 months rainfall in 4 days in Queensland & northern New South Wales 

(Australia July 2022)  wreaked havoc 

Climate Change causing more Extreme events 

Some 700 million people could be displaced by intense water 

scarcity by 2030. 

Four billion people experience severe water scarcity for at least 

one month each year. 

Over two billion people live in countries where water supply is 

inadequate. 

Half of the world’s population could be living in areas facing water 

scarcity by as early as 2025. 

By 2040, roughly 1 in 4 children worldwide will be living in areas of 

extremely high water stress. 

 Water scarcity | UNICEF 

https://weather.com/en-IN/india/bios/
https://www.unicef.org/wash/water-scarcity


Still There is a Hope !!!  Composite Water Management Index released 

by NITI Aayog in 2018 predicted that 21 major 

cities (Delhi, Bengaluru, Chennai, Hyderabad 

& ors) are racing to reach zero GW levels by 

2020, affecting access for 100M people. 

 Although prediction did not come true, but the 

trends indicated are not unreal. Still need careful 

planning. 

 Population growth and ever increasing water 

demand render the areas to be ranked as ‘water 

stressed’ condition. 

 To obviate this situation or to adapt to it, water 

management is essential.  

 Not only for Quantity but also for Quality 

Management. 

Situation, if We Do Not Wake-up even NOW 

There is Not 

Enough 

Balance in 

your Account 

Water 

Bank 

Ref: D Chakravarty, CGWA 



Quality is Important 
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There is hardly any organ or part of body 

that is not affected by one or more 

constituents of water 

Why Water Quality is Important? 

The health implications of poor water quality are 

enormous, and water and sanitation related diseases are 

responsible for 60% of the environmental health burden in 

India (Planning Commission, 2008). 



Water Quality Hazards & Impacts 



 Waterbodies are being encroached upon in many cities 

for projects/ dumping grounds. (Frame Laws) 

 E.g. In NOIDA only 9 such waterbodies are remaining. 

 GW Table is going down by 3-4m per year due to over-

exploitation. (CGWA to see strict implement) 

 Green belts / areas reducing due to the similar reasons. 

(MoEF&CC  green spaces not encroached) 

Wazirabad-Okhla 22 km 

stretch (2% length) is 

responsible for 80% 

pollution in Yamuna. 

DPCC/CPCB/NMCG 

Action desired. 

 Mandating the use of treated wastewater for all infrastructure 

development- construction projects & parks. 

 Rules need framed under EPA-86. 

 Greater NOIDA Authority have already taken action. 

  Actions desirable against Pollution 



Wastewater Generated / Treated per day: 

 ~53,898 MLD sewage in all Metro, Class1 & Class 2 cities 

 19,827 MLD treated (~37%) before being discharged 

Total WW discharged by Industry is 83,048 MLD 

This in turn deteriorates the Quality of Surface Waters 

(sometimes even GW), resulting in low availability of Good 

Sources of Water (creates Shortage- water is available but 

can not be used for quality reasons). 

Should the Water Supply Agencies not shift their intake 

wells from upstream of river to downstream? 

Poor Water Quality is Injurious to Health, particularly 

children 

 Recent UNICEF report in Lancet states that about 815 million (1 in 

3 children's) worldwide have high lead content in their blood, 

sources could be airborne, water borne, or through food. 

 In 2009, NDM1 enzyme was reported in Delhi water supply 

MSMEs cannot 

afford costly 

ETPs, so have to 

find appropriate 

solution (s). 

CETP? Designed 

Industrial Estate? 

Big Industry has 

money for pollution 

control. ZLD? 

Domestic & Industrial Wastewater (WW)  

 discharged untreated in Yamuna  section of the river an open sewer.  

(22km stretch: ~2% of length) 

 Virtually no effort to control agricultural non-point pollution arising from 

fertilizers, pesticides & derivatives  all water bodies contaminated  

 Unsatisfactory actions by administration  situation getting worse 

Current WW Treatment facilities leave much to be desired 

 A significant part of urban centres is not sewered  all WW generated 

cannot be taken to treatment plants (Decntralisation?) 

 Even when WW is taken to STP, poor O&M ensure that they are either 

non-functional or are working at much reduced efficiencies. 

Guest Editorial, Current Science, Vol. 122, No. 8, 25 APRIL 2022 

  Wastewater Generated: WQ Hazards 



  WQ Hazard in WDS & Wastage of  Water 



 Management Interventions 

Only when the last tree is cut, 

Only when the last river is polluted, 

Only when the last fish is caught, 

will we realize that one can’t eat money 



Press Enter to Continue 

Some of the Likely impacts of CC on water resources 

 Decline in glaciers & snowfields in Himalayas 

 Increased drought like situations due to overall 

decrease in No. of rainy days in the country 

 Increased flood events due to overall increase in rainy 

day intensity; Flash Floods 

 Effect on GW quality in alluvial aquifers due to 

increased flood & drought events  

 GW Recharge due to changes in precipitation & 

evapotranspiration 

 Increased saline intrusion of coastal & island aquifers 

due to rising sea levels. 

NWM (under NAPCC) is aimed at conservation of 

water, minimizing wastage and ensuring its more 

equitable distribution both across and within States 

NWM 5 goals 

1.Comprehensive water database in public domain and 

assessment of impact of CC on WR (IndiaWRIS) 

2.Promote citizen & state action for conservation, 

augmentation & preservation 

3.Focused attention to Vulnerable areas, also O-E areas 

4.Increasing WUE by 20% (establish BWUE / BEE) 

5.Promotion of basin level IWRM 

Climate Change & Impacts on WR - NWM 

WW  as water resource (Direction to NWM)  

Managed Aquifer Recharge explored by NIH 

Catch the Rain where it falls when it falls, More Crop Per 

Drop, हर खेत को पानी, जल जीवन मिशन, हर घर पानी, Amrit 

Yojana, Atal Bhujal Yojana, etc. schemes launched by GoI 

towards sustainability of sources and availability of water 
 

Supply side v/s Demand side management - manage the 

demand by best utilising available water sources instead of 

developing new sources. Efforts have been to increase supply. 
 

Unification of Departments  Jal Shakti Ministry.  

 
 

Saudi Arabia aims to reduce demand by 43% in a decade 

through the Qatrah Program 

 
Saudi in fresh move to reduce water consumption | Saudi – Gulf News 

       NRCP      Namami Gange 

       WR Mgmt     PMKSY 

       CWC      CGWB       

Courtesy: Dr Rakesh Kumar, Former Director NEERI 

https://gulfnews.com/world/gulf/saudi/saudi-in-fresh-move-to-reduce-water-consumption-1.62813813
https://gulfnews.com/world/gulf/saudi/saudi-in-fresh-move-to-reduce-water-consumption-1.62813813
https://gulfnews.com/world/gulf/saudi/saudi-in-fresh-move-to-reduce-water-consumption-1.62813813
https://gulfnews.com/world/gulf/saudi/saudi-in-fresh-move-to-reduce-water-consumption-1.62813813


Industrial Sector 
 4R (reduce/reuse/recycle/recover) 

principleenforced (subsidy / regulate) 

 R&D for reduction in water footprint 
(less water use & cleaner technologies) 

Agriculture Sector 
 WUE enhancement is utmost 

important. ~30% water is wasted. 
 Better irrigation methodology 

(drip/sprinklers etc.), Better O&M 

 Prevention of  GW exploitation  
pricing / incentives / dis-incentives 

 Rainwater harvesting, Rejuvenation of 

water bodies, & Watershed 

management 

 National River Linking projects  

better equitable irrigation potential 
 Bottled water/domestic RO & other 

water purifying devices?? Efficacy!! 

Supreme Court: Ban continues in NCT 

Domestic Sector 
 Rain water harvesting- recharge GW  

 Water use efficiencies (Household 
water saving devices) Subsidy / Free? 

Tariff– No incentive for saving water 

 Strong IEC for conservation of water 
amongst public in general 

 Water quality issues (Geogenic) How 
many parameters? (22/110/352) 

  What Could be Done: Irrigation/Domestic/Industry   Control Domestic RO & Bottled Water 

Press Enter to Continue 

 Bottled water industry is one of the fastest growing industrial sectors in India. 

 India ranks 10th largest consumer of bottled water in the world. 

 Unchecked expansion has adverse repercussions for water security in many 

areas where groundwater is the only freshwater source.  

 With liberalization and increased awareness of water quality, hundreds of 

bottled water brands have entered the market. 

  What Could be Done: Irrigation/Domestic/Industry 

 Bottled water Standards have been in place in IS-14543-2004 (Packaged 

drinking water) and IS-13428:2005 (Packaged Natural Mineral water) 

 Standard specifications of Drinking water quality IS-10500:2012. 

 Domestic RO units should be banned across the country (TDS<500mg/L).  

Water leaving WTP & storage reservoir must meet IS-10500 specifications  

 No. of parameters to be tested should be increased in view of the new and 

emerging pollutants THMs, Heavy Metals, pesticides, etc. (22/110/352) 

 Spurious packaged water have cropped up posing risk. 

Water is the raw material for this industry, so should they not be charged 

50 times the water tariff for other industry which only use water? 



 Source protection – no waste in rivers, lakes, reservoirs, village ponds 

 Catchment area treatment – non-point pollution check 

 Regulatory framework based on Monitoring – Data Collection & Analysis 

 The rivers will cleanse themselves – have assimilative capacity 

 Capacity Building, Awareness –  WQ effects on health (Rural) 

 R&D to study – Effect of Urbanization & Industrialization on SW Quality  

 Data be available in public domain for easy access even by farmers 

 More stress on GW recharge at all levels. Energy efficient tubewells 

 

 Quantity of water supply be proportional to verified GW Recharged 

(metering), incentivize the stakeholders 

 In general R&D to increase WUE in agriculture (20% reduction) 

 

 

 

 

 Interventions – GW & SW 



 Basic 3 ways: 

 Increase agricultural efficiency (NWM WUE  20%) 

 Reduce, Reuse, Recycle, Recover, and Treat WW; (NAPCC-NWM) 

 Invest in Grey & Green infrastructure; can work in tandem with Built infra 

 Let Live Our Rivers (MJS: NWM/ NMCG/ NRCP). River is alive if it can: 

 flow & maintain a regime; recharge GW; provide habitat for aquatic life; 

replenish nutrients in flood plains & prevent incursion of salinity from sea; 

 play a role in the economic, cultural & spiritual life of society 

 Supportive capacity & Assimilative capacity.  

  Ways of Tackling High Water Stress 

 Stipulating science based Env. Flow Assessment (EFA) in major rivers 

 Statewide Environmental Flows Advisory Group (EFAG) and Statewide 

Science Advisory Committee (SSAC) to oversee basin-specific efforts 

EFA Notified 09.10.2018 

Ministry of Jal Shakti-EFA 09-10-2018.docx


For enhancing water storage (we have only 219 m3/capita) 

Rural: 

 Low height check dams in each village 

Each village to have small reservoir to meet its own demand and rechange GW 

 Overflow from check dams  drains & rivulets  GW Recharge will increase 

 Revive traditional sources (tankas / wells / baoris, etc) 

Urban:  

 Create water bodies where possible 

 Revive defunct / encroached WBs where possible 

 RWH strict implement at every level 

 Competing needs prioritization necessary. (Demand side mgmt.) 

 Water as a Common good to be manged by community. 

  What Could be Done for Storage capacity 



“The most effective means of consistently ensuring safety of a DWS is through 

the use of a comprehensive risk assessment & risk mgmt approach that 

encompasses all steps in water supply from catchment to consumer. In these 

Guidelines, such approaches are called water safety plans”      – DWQG Ch-4 

Public Water Supply Safety- 3rd DWQG 

 Water supply agencies  the task of supplying safe & good 

quality drinking water to consumers.  

 WSP is a system wherein risk assessment & mgmt. is central. 

 WSP should be adopted by our ULBs, Water Boards, and PHEDs.  

These agencies must be enabled to develop their own WSPs.  

 End point Tap sample analysis does not safeguard against 

bacteriological contamination (Results known Next day).  

If water was contaminated, it has caused the damage because 

the contaminated water is already consumed. 

 Now that every HH is provided with a tap, WSPs assume more 

importance in rural areas as well. (Rules need framed) 



191 Million 

Households. 

106M house tap 

Controllable Wastage in Home saves water 



WaterGen Israeli 

Technology 
“WaterSeer”  

From VICI Labs 
Air-O-Water 

Airowater Pvt Ltd 

  Harnessing Water from Air & Others 



Q? 
 

 Humankind has a common future. We survive or 

perish together - North, South, East & West. 

 If Climate Change is to be controlled, all countries 

will have to radically alter their development 

patterns. 



THANKS FOR PATIENT LISTENING 

THANKS ARE DUE TO ORGANISERS 

& Dr Anil K. Garg for inviting to be 

present among this august gathering 


