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PREFACE 
 

NCT Delhi constitutes a small sub-basin of the Yamuna river. The city is greatly 

dependent on external water resources having little of its own. The city is 

economically vibrant, being the economic engine of north India, and thus attracts 

many migrants resulting in a rapid population growth and commensurate demand for 

water. 

 

So far NCT Delhi has focused on augmenting supplies from distant basins [the last 

augmentation being from Tehri Dam in 2006], plundering its aquifers, fire-fighting 

summer crises, showing indifference at the first sign of monsoon showers and 

generally engaged in service related and billing issues. 

 

There has never been a comprehensive strategic approach to the water sector. In 2011, 

Delhi Jal Board CEO Shri Ramesh Negi, initiated the task of formulating a water 

policy for Delhi with the objective of ensuring water security for Delhi in the face of 

an uncertain resource scenario. Without a policy the water sector actions in Delhi will 

remain flavoured with ad hocism with changes in CEOs and political governance. 

 

The draft document was deliberated in 3 workshops where non-govt. experts, 

concerned NGOs, RWAs participated. In January, 2015 the document was posted on 

DJB website inviting public comments. Further, a fourth and final workshop on 10 

September, 2015 was inaugurated by Hon. Chief Minister, Delhi, with participation 

from various govt. agencies and civil society organizations.  Comments were invited 

from interested parties through newspaper advertisements. While these were welcome 

it is clear that there is a great need for water literacy at all levels. 

 

Subsequent to all inputs the final policy document is presented in the following pages. 

It may be stated that this is not the end of the matter. The policy, to be effective, 

needs to be detailed for implementation through the deliberation of relevant sub-

groups. Policy implementation brings results in the long run. The process requires 

consistent support at the political level. Otherwise the policy would be remembered 

only at the time of crisis and then forgotten. Let us remember the wise saying : 

 

ñ DONôT DIG A WELL WHEN YOU ARE THIRSTYò 
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1.1. Water is the prime determinant of the sustainability of urban regions. The era of surplus river 

basins, high water tables, generously yielding under-exploited aquifers, plentiful  dispersed 

water availability, certainty of supplies and conservative lifestyle is fast transforming into an 

uncertain future with galloping demand, consumptive lifestyles, emerging limits of available 

supplies, mindboggling infrastructure constraints,  drying rivers and aquifers, competing users 

contesting the appropriation of the finite resource. Thus, in the last 100 years world population 

has tripled whereas demand went up by 6 times and UN statistics show that every 20 years 

demand for water is doubling. The times are marked with international tensions over trans-

boundary rivers and aquifers, inter-provincial disputes, urban rural conflict and fierce inter-

sectoral competition.  

 

1.2. Climate change and global warming are just the latest entrants to a long list of variables that 

may enhance the temporal and spatial variation in resource availability. All forecasts point 

towards increasing water stress with exploding demand, especially urban, putting pressure on 

unevenly distributed, limited and increasingly variable resources. The IPCC [Inter-governmental 

Panel On Climate Change] report on receding glaciers, adverse effect on river flows, changing 

rainfall patterns with a trend towards extreme events is a pointer towards emerging challenges 

requiring deeply considered responses. 

 

1.3. Additionally, the over-abstraction of water resources [both surface and sub-surface] is adversely 

affecting ecosystem functions and resource sustainability. River base flows in lean season and 

monsoon driven flood water recharge of floodplain aquifers have declined. River ecological 

functions have been affected with conditions no longer conducive for aquatic and riverine habitats 

negatively affecting a host of organisms and consequently their river cleansing function as well. 

 

1.4. The 2030 Water Resources Groupõs report of 2009 òCharting Our Water Futureó puts it succinctly ð 

ôThe ever-expanding water demand of the worldõs growing population and economy, combined 

with the impacts of climate change, are already making water scarcity a reality in many parts of 

the world and with it we are witnessing severe damage to livelihoods, human health, and 

ecosystems.õ  ôIn just 20 yearsõ, this report shows, ôdemand for water will be 40 percent higher 

than it is today, and more than 50 percent higher in the most rapidly developing countries. 

Historic rates of supply expansion and efficiency improvement will close only a fraction of this 

gap. Unless local, national and global communities come together and dramatically improve the 

way we envision and manage water, there will be many more hungry villages and degraded 

CHAPTER I      :                                                                      CONTEXT 
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environments and economic development itself will be put at risk in many countries.õ A sobering 

picture indeed. The report goes on to say ð ôBy 2030, demand in India will grow to almost 1.5 

trillion m3, driven by domestic demand for rice, wheat, and sugar for a growing population, a 

large proportion of which is moving toward a middle-class diet. Against this demand, Indiaõs 

current water supply is approximately 740 billion m3. As a result, most of Indiaõs river basins 

could face severe deficit by 2030 unless concerted action is taken, with some of the most 

populous - including the Ganga, the Krishna, and the Indian portion of the Indus - facing the 

biggest absolute gap.õ 

 

1.5. India is becoming an increasingly urban society. Even as the population has climbed to over a 

billion its distribution is changing in favour of urban centres. The 17% urban population of the 

1951 population census figures have grown to 40% urban of a much larger population in 2011. By 

2030 it is projected that the urban population would have grown to 600 million from the present 

400 million. The enormous numbers involved have serious implications for the viability of our 

present model of milking rivers and mining groundwater, for environmental and economic 

sustainability and for heightened conflict potential.  

 

1.6. The per capita water availability [in India] which was 5000 cu.m. per capita per annum in 1947 

has declined to 1500 cu.m. per capita per annum [whereas 1700 cu.m. per capita annually is 

considered the threshold below which a society is considered to be water stressed]. At the same 

time an increasing percentage of the urbanizing population is benefitting from rising incomes 

with a resultant better standard of living thereby requiring greater supply of water. 

Consequently, the surface water sources [rivers and lakes] as well as groundwater resources are 

coming under abstractive pressure. Many rivers are now reduced to drains with a trickle 

of a flow and some experts say that òwe may be the generation that killed the 

riversó. In a business as usual scenario the future will be characterized by : 

¶ Urbanization will require conveyance of water from large hinterlands and longer distances to 

population centres at enormous costs. Hydrological footprint of cities will get stamped on ever 

larger supply hinterlands milking distant basins constraining development of those regions and 

generating conflict scenarios 

¶ Large volumes of water supply would in turn generate large volumes of sewage. The treatment 

alone would require large capital costs, scarce land allocations and continuous fossil fuel based 

energy. Demand would always outstrip infrastructure provision with the net result being pollution 

of rivers and aquifers. 

¶ River flow regimes and riverine eco-systems, already under immense stress due to over 

abstraction, will fall below the threshold of e-flows required to sustain ecological services 
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¶ Aquifers, already depleting, will be exploited unsustainably and unscientifically to close the 

demand-supply gap whilst altering the chemical composition of the soil towards infertility 

¶ Competitive land hunger would outweigh the benefits of wetlands and target them for reclamation 

decreasing storage, recharge and ecological functions 

¶ Conflict between domestic, industrial, irrigation, urban vs. rural sectors for finite resource will 

sharpen 

¶ Conflict between states over interstate river water use would rise with increasing resort to 

unilateral action [abrogation of water agreements by Punjab and its recent attempt to destroy the 

SYL canal] and Inter State River Water Dispute Act with volatile protest spilling into the street 

¶ Lack of access to resource for the depressed socio-economic strata would result in social conflict 

especially when cost recovery and profit based service models are gaining popularity with decision 

makers  

¶ River linking schemes and large dam building activities will get positive consideration despite 

their known environmental and monetary negatives outweighing the positives and thus leading to 

societal confrontation 

¶ Whereas earlier drought affected people from the countryside migrated to cities the cities 

themselves would now also be vulnerable to drought 

 

Issues of NCT Delhi 

1.7. The NCT of Delhi, which is the largest metropolis in north India, has undergone explosive 

demographic expansion increasing pressure on water sources in various river basins in north 

India as well as on its internal groundwater resources. The small city state is high on 

consumption [with an insatiable demand], low on internal resource and high on external 

dependence [mainly dependent on river Yamuna, Ganga, Bhakra Beas system - all snow fed 

northern rivers]. Delhi has limited options to influence developments outside its boundary. With 

restricted sources of supply, no addition to its supply is expected for at least next 10-15 years. 

 

1.8. The Mckinsey Global Institute report [April, 2010] on urbanization in India projects Delhiõs 

population [16.7 million in 2011 census] in 2030 at 26 million. The city, which presently just about 

manages to meet its water demand, is likely to face increasing water stress under a business as 

usual scenario. 

 

1.9 Concern for water security in Delhi has picked up from a nascent stage in the last 

decades to a centre stage issue in recent years. As the NCT advances towards the 3rd 

decade of the 21st century it faces the daunting challenge of meeting rising demand in the face of 

rapidly  changing externalities ð erratic rainfall,  decline in river flow, uncertainty of dam based 
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resource augmentation,  declining groundwater output, reduced water for environmental flows, 

unmet demand, increasing friction with riparian states.  

 

  1.10 Business as usual trends are insufficient to close the demand ð supply gap and 

therefore no longer an option. Historically, the focus for most public authorities in 

addressing the water challenge has been to consider additional supply. With narrowing 

external choices supply side planning is reaching its limits. The challenge of 

ensuring enduring water security in a climate of multi-faceted uncertainty requires 

a long term perspective, considering long term variables of low predictability, in 

order to satisfy demand while managing this critical resource in a wise and  

sustainable manner. The water sector is becoming increasingly complex. Water security is no 

longer a simple matter of supply side management but has come to acquire multiple dimensions. 

It now requires: 

 

¶ ensuring affordable and adequate water supply to all sections of the population/sectors 

¶ careful balancing between development and environment 

¶ ameliorating political conflict between increasingly assertive upper and lower riparians 

¶ financial sustainability  

¶ equity in distribution spatially and amongst economic classes [range in Delhi is 20 lpcd ð 450 lpcd] 

¶ sourcing new supplies from distant basins in the face of increasing local resistance  

¶ negotiating regulatory factors, institutional & constitutional requirements 

¶ addressing issues of demand management and efficiency  

¶ incorporating technological innovation  

¶ above all ensuring long term water availability in the face of variable supplies  

 

1.11 For far too long NCT Delhi has been drifting along without a strategic approach, 

depending on the Central Govt. and the Supreme Court to bail it out in crisis. The 

recent Jat agitation [Haryana, Feb., 2016] has demonstrated Delhiõs vulnerability 

to external pressures, the fragile nature of its dependence on external sources and 

on the mercy of upper riparians. What if, in the course of political turmoil, Punjab 

was to similarly disrupt Delhiõs supplies? What if both states disrupted Delhiõs 

supplies simultaneously and during peak summer? What if, due to climate change, 

the flow in Yamuna declines?  

1.12 But with the passage of every crisis and every summer decision makers forget the 

long term and address the short term fire-fighting and service issues. Insuring 
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Delhi against debilitating water shortages by ensuring future water security 

demands implementing a policy based approach. 

1.13 Policy is the set of guiding principles directing the actions of an organization arrived at through 

the exercise of wisdom, foresight, prudence and sagacity. Policy formulation involves 

assessment of long term trends in resource availability, demand and usage pattern priorities 

within and without Delhi. It also involves careful identification of issues, long term objectives, 

evolution of a futuristic outlook and alternative scenario generation, evaluation of technological, 

financial, urban and social policy trends and options, legal and constitutional considerations, 

environmental responsibility. The long term important things which must be 

commenced today must get equal priority as urgent works and fire-fighting..  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NORTH INDIA DRAINAGE 
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Sub-Basin of River 
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1.13 The robust policy thus formed would lay out directions and priorities for successive 

governments, insulated from political change, unaffected by preference variation 

resulting from leadership subjectivity or lack of institutional coordination, capable of 

accommodating emerging trends and technological innovations. The policy thereafter 

becomes a guide to priorities and resource allocation. Thus, policy making must consider the following 

components: 

 

1.13. The National Water Policy [2002] mandated each state to formulate its own water policy in 

consonance with local conditions within a period of 2 years. Several states have formulated their 

water policies and there are several international cases of area specific water policies which can 

be examined for their applicability in Delhi.  

 

1.14. A shift in mindset is required. Hydrological sensitivity in planning, a hallmark of our historical 

settlements, departed as a result of a sense of technological mastery over nature. Thus settlement 

planning could be divorced from the natural resource base as technology made it possible to mine 

aquifers and milk distant basins to sustain unheard of population concentrations. Increasing 

conflict over resource sharing must make all settlements look inwards. 

 

1.15. India is a vast country with nearly 8000 urban settlements with extreme variation in its 

regional resource endowments [topographic, climatic, surface waters, groundwater, and 

population distribution and income levels]. In addition capabilities for collection and treatment of 

sewage are concentrated in a few metropolitan areas and there also the coverage is far from 
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complete. The levels of water usage also vary with the level of affluence of a particular 

settlement. And even within a large urban area there is a wide geographical variation in resource 

availability and use. There is little scope for a universal policy and the same strategy cannot work 

everywhere. 

 

1.16. Presently, Delhi does not have a water policy. While DJB is the organization with the largest 

mandate in Delhiõs water sector, it does not have the sole and exclusive mandate. There are 

several organizations and factors within and without Delhi which have substantial influence, 

directly or indirectly, over Delhiõs water sector. Fragments of a medium term strategy exist but 

these are not comprehensive or cogently organized. Thus it is that the Delhi Jal Board, which is a 

para-statal authority of the NCT Delhi Govt., responsible for water supply, sewage disposal, 

infrastructure investments and revenue functions, has taken the initiative to establish long term 

perspective and directions.  

 

EXISTING POLICY BASELINE 

¶ Delhi will increasingly recycle treated waste water to augment resources. Some initiatives 

have been taken but there is no coherent policy in this regard 

¶ Technological upgradation will be adopted by DJB to obtain efficiencies and economies 

¶ Delhi will continue to maintain its claims on its share of Ganga Basin waters while stressing on 

augmentation of supplies from future upstream reservoirs in the Yamuna basin  

¶ Conveyance losses will be steadily reduced   

¶ Yamuna river pollution abatement is to be attained 

¶ There is concern about groundwater depletion  

¶ There is some support for rain water harvesting initiatives 

¶ Fledgling efforts at awareness raising are made occasionally but do not exceed tokenism 

 

1.17. Clearly, the existing elements of policy leave large areas unaddressed and even the existing 

elements need to be spelt out clearly. Major unaddressed areas are: 

¶ Clarity on policy objectives 

¶ Realistic demand projections 

¶ Lack of emphasis on demand management  

¶ Factoring in uncertainty and risk 

¶ Improving the database for policy making 

¶ Increasing the efficient use of resource 

¶ Recycling and reuse policy 
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¶ Conservation and augmentation of the groundwater reserves  

¶ Ensuring adequate water supply to all sections of the population 

¶ Careful balancing between development and environment 

¶ Ameliorating political conflict between increasingly assertive upper and lower riparians 

¶ Financial sustainability and social responsibility  

¶ Equity in distribution spatially and amongst economic classes  

¶ Sourcing supplies from distant basins in the face of increasing local resistance  

¶ Negotiating regulatory factors, institutional & constitutional requirements 

¶ Addressing issues of demand management  

¶ Incorporating innovation  

¶ Ensuring long term water security in the face of variable supplies  

 

1.18. The absence of a comprehensive database is an obstacle to policy making. Thus: 

¶ spatio-sectoral data  of consumption at macro-levels does not inspire confidence and is 

unavailable at district level limiting scope for analysis and generation of options  

¶ the same is true of groundwater database  

¶ monitoring of flows and discharges : this is neither available by sector or zone, neither for 

water supply nor for sewage nor for stormwater discharges in the main stormwater channels 

¶ Substantial information available in the consumer billing system can be converted into 

actionable policy data if subjected to analysis 

 
1.19. New Thinking: Every crisis seeds solutions for its own redressal. The looming water 

insecurity has led to ferment in thinking about the water sector. Thus, the Planning Commission 

has commissioned major studies; the National Water Mission has its own set of recommendations, 

the National Water Policy of 2002 has been revised again in 2012, the National Sustainable 

Habitats Mission is laying down new benchmarks governing city environmental sustainability, the 

Supreme Court has ruled in favour of inter-linking of rivers, the UN has voted in a resolution on 

human right to water to which India is signatory. Several Ministries, international aid agencies, 

several NGOs and corporate CSR groups too are actively promoting new initiatives to increase 

sustainability and water security. This new thinking about the water sector in general and urban 

water issues in particular is encapsulated here : 
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¶ Resource rich societies are cutting back on resource use whereas in India progress is still 

measured by high per capita consumption norms 

¶ Water resources need greater emphasis on demand management than on supply 

augmentation  

¶ It is illogical for cities, after incurring high cost of sewage treatment, only to throw it 

away ς closed resource loops must be designed 

¶ Nor does it make sense to transport sewage away from the point of origin, treat it for 

reuse, then pump it all the way back ς hence the importance of decentralized 

treatment systems 

¶ Sewage has to be seen as a resource and urban society as the greatest generator of 

waste water needs to set up incrementally increasing targets on recycle and reuse  

¶ Less water consumption means less sewage to deal with  

¶ Less sewage means lower energy consumption and land footprint 

¶ STPS need to have a command area approach to recycle the treated sewage 

¶ Water efficiency rating systems can bring down per capita consumption norms 

¶ At some threshold water changes from a social good to an economic good where its 

conservation can be promoted through financial instruments 

¶ Climate change impacts on rainfall, evaporation losses, soil moisture losses, declined 

river flows may impact gross water availability 

¶ In order to decrease their fresh water footprint on hydrological systems urban society 

needs to set up water efficiency targets - quantitative efficiency gains must be factored 

in revising demand norms 

¶ Unabated abstraction from river systems has to be balanced by ecological flow 

requirements and as such it is the responsibility of each consuming entity to reduce its 

fresh water abstraction 

¶ Habitat sustainability initiatives may soon require city level environmental plans which 

lay down minimum bench marks for soft drainage systems, soft surfaces, percentage of 

rainwater harvested 

¶ Decentralized treatment technology can obviate long sewer systemsς the role of water 

is only for dilution and transport - if fecal matter and urine streams are separated at the 

source both become useful resources 

¶ Smaller length of infrastructure means fewer losses 

¶ Reducing distribution losses extremely important ς National Water Policy deems 15% 

line losses acceptable ς some cities in Japan, France, Singapore and even Cambodia 

[Pnom Penh] have achieved reduction of losses to just 5% - ǘƘƛǎ ǎƘƻǳƭŘ ōŜ b/¢ 5ŜƭƘƛΩǎ 

target as well ς even Jamshedpur has achieved under 10% losses 

¶ Existing statutes and constitutional provisions need amendments to effect  

rearrangements in the water sector 

¶ Governance, economics, new technology options and integration of environmentally 

sound approaches are required for holistically dealing with urban water management 
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¶ Envelope planning exercise where an urban entity thinks out of the box to manage its 

growing requirements within a fixed resource base 

¶ Adoption of aquifer management approach where active focus is maintained on 

sustainable management of the groundwater reserves 

¶ Water utilities must firmly project their viewpoint in sustainability of urban 

development in their jurisdictions 

¶ That engineering solutions alone are not enough and society must be on board for 

effective solutions 

¶ Conflict avoidance with fellow riparians may be more important than conflict resolution 

 

1.20 While this exercise has been initiated by the DJB, policy notification and 

implementation are the task of the Govt. of NCT Delhi and its agencies [including DJB]. 
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2. 1.  The NCT Delhi is a territorially small and largely urbanized city state with a huge and growing 

concentration of population which requires to be serviced with water supply and sewage treatment. 

Despite being a small territory, it has great significance, not only as the national capital, but also as an 

economic engine of north India, offering livelihood and economic opportunities as well as markets well 

beyond its borders. The sustained growth of the city is thus essential as part of the India growth story. 

Yet Delhi has limited internal water resource endowment and is largely dependent on external 

resources over which it exercises no direct control and is always under pressure from upper and lower 

riparians. 

 

2. 2.  The water sector of this metropolitan territory is characterized by its unique pattern of 

resource endowments, its location in the river basin, its peculiar sectoral transformations, its particular 

landuse mosaic - part planned and part organic, spatial planning without reference to ecology and 

hydrology, its tolerance for growth without reference to carrying capacity, its faith in engineering 

solutions as a panacea for all issues, its orientation towards treatment, supply and service delivery, its 

lack of cognizance of the pressures originating from rising demand in the immediate riparians.  

Understanding of the complex web of growth trends, existing conditions and prognostication of future 

conditions, emerging technological influences is a pre-requisite to formulating an effective and 

sustainable water policy. 

 

2. 3.  The city is presently serviced from the Ganga basin, Yamuna sub-basin, Indus basin and its 

internal aquifers. These sources are increasingly contested or depleted due to accelerating demand 

and thus augmentation of fresh water supplies is becoming more difficult with every passing day. 

[Thus, after introduction of water supply from Bhakra in 1970s the next augmentation from Tehri only 

came about 30 years later in 2006].  

 

2. 4.  Economic Trends : The economic trends in the last two decades have changed drastically 

altering the pattern of demand in the NCT. Table No.s 2.1 & 2.2 demonstrate the declining trend in 

irrigation water requirement [area under agriculture is being urbanized] as well as secondary sector 

water requirement [most industrial areas are showing a rapid change in landuse towards commercial 

activity]. These are noted here only to the extent that they confirm the slowdown in employment 

expansion in Delhi especially in sectors where entry level migrants can find opportunity. These trends 

CHAPTER II      :        NCT DELHI: RELEVANT ECONOMIC & DEMOGRAPHIC 

CONDITIONS  
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are major contributors to the dramatic deceleration in the decadal population growth attained in NCT 

Delhi in the decade 2001-2011 as revealed by Census of India, 2011. This deceleration in decadal 

growth, if continued, could lead to stabilization of population by 2031(as explained in 2.1.4) ushering 

an era when demand and dependence on external sources of supply may stabilize. 

Table No. 2.1: Change in Occupational Profile (%) 

Sector Employment 

[1998] 

Employment  

[2005] 

Employment  

[2013] 

1998 -2005 

 [%age Change] 

%age Change  

In Share 

Primary Sector 22334 [0.6%] 12262 [0.3%] - - 45.1% - 50 % 

Secondary Sector  1577842 [45%]   1257561 [35.36%] - - 20.3 % - 21.43 % 

Tertiary Sector * 1900696 [54.3%] 2286564 [64.29%] - + 20 % + 18.40 % 

Total 35,00,872 35,56,387 29,84,850** + 1 % - 

* Wholesale trade, transport, warehousing have declined while retail trade, tourism, finance services have gained - 

Source: Economic Survey of Delhi, 2010  
** Economic Survey 2013 is not comparable with 2005 data as persons engaged in govt. employ have been excluded. 

Even so the Survey admits to a 12.22% decline in employment during the period 2005 ð 13 

 
Table No. 2.2: Sectoral Value of GSDP in Delhi (%) 

Sector 1993-94 1997-98 1999-2000 2005-6 2007-8 2008-9 2010-11 

Primary 4.11 1.48 1.43 0.8 0.6 0.6 0.5 

Secondary 27.44 16.58 16.06 19.89 17.25 16.47 15.4 

Tertiary 68.45 81.94 82.51 78.89 82 83.6 84.1 

Total 100 100 100 100 100 100 100 

Source: Economic Survey of Delhi (1993-2010) 

2. 5.  Demography : The planning horizon, as per scope of work, is 2050 or upto year of 

population stabilization (which is 2045 as per the National Population Policy). The projected population 

which is the basis for resource planning is shown in following table : 
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Table No. 2.3: Population Growth Rate in Delhi 

Year  Population (persons) Decadal Growth rate % Annual Growth Rate (%) 

1951 1,744,072 90.00 6.63 

1961 2,658,612 52.44 4.31 

1971 4,065,698 52.93 4.34 

1981 6,220,406 53.00 4.34 

1991 9,420,644 51.45 4.24 

2001 13,850,507 47.02 3.93 

2011 16,750,000 20.96 2.10 

Source: Census Data  

 

Source: Census Data  

2. 6.  Census of India, 2011 data shows that the population has grown at a much slower rate than 

projected earlier with the actual figure for 2011 being 16.75 million as against the earlier 

projections of 18.2million. The decadal growth rate has shown a steep decline in this past decade 

slowing down from 47.02% in the 1991-2001 decade to just 20.96% in the 2001-2011 decade.  
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Graph of trend of annual growth rates 

2. 7.  The steep decline in the growth rate can be attributed to factors such as : 

¶ Decline of the secondary sector in Delhi : Closure of industry in non-conforming areas, bar 

on polluting industry,  comparatively stricter regulatory framework [viz . viz neighbouring 

states], high labour wages are contributory factors [minimum wages for unskilled labour 

in Delhi are Rs. 9568/- vs. Rs. 7979/- in Haryana]. Thus, recently, 1000 plots in Bawana 

industrial area of DSIIDC have been resumed for not having commenced building activity 

and most industrial estates are changing landuse from industry to offices. Lack of 

employment growth is the prime factor in reducing in-migration and perhaps encouraging 

out-migration  

¶ Rigorous implementation of legal injunctions restricting growth of slums, unauthorized 

colonies and encroachments discourage in-migration 

¶ High cost of living for entry level migrants is another retarding factor 

¶ Decline in Total Fertility Rate [TFR] is reducing the natural growth rate of population 

¶ Dispersal effect of NCR: the Census 2011 shows that growth rates of NCR towns have 

increased over the previous decade to twice that of Delhi. The expansion of the Metro Rail 

network has enabled people to work in Delhi but live elsewhere in more affordable NCR 
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Fig. No. 2.1 : DECADAL GROWTH RATES OF DELHI  
1951-1961 TO 2021-2031  
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¶ Implementation of schemes such as NREGA have retarded in-migration by holding back 

migrant labour in the main originating areas which earlier disgorged migrants to Delhi 

¶ Better governance in areas of migrant origin and improved living conditions there have 

also retarded in-migration 

These trends can be expected to continue and hence the growth rate will continue to head 

south.  If the trend line projections are assumed to be correct then Delhiõs population 

would tend to stabilize between 2021 ð 2031. 

           

2. 8.  However, reliable population projections are basic to this study and hence a 

reference has been made to more sophisticated studies.  

 

2. 9.  The NCR Planning Board in its recent study ôReport On Water Supply and its Management in 

NCRõ, June, 2010 has estimated a decadal growth rate of 29.89% for 2001-2011 and 30.56% per 

decade from 2011 onwards. This has resulted in a population projection of 23.48 million for 

2021 and 30.65 million for 2031. [However, the growth rate in 2001-2011 is only 20.96% thus 

negating the projections made by NCR Planning Board]. 

 

2. 10.   McKinsey Global Instituteõs recent report ôIndiaõs Urban Awakeningõ[2010]  projects Delhiõs 

population as 25.6 million in 2030 [the projection is based on World Bank report ôWorld Population 

Prospects, 2008 authored by UN Population Division]. 

 

2. 11.  The Population Foundation of India [a highly respected think tank whose projections in 2007  

have closely approximated the actual census figures for Delhi],  vide its paper on population 

projections, 2011 states òPopulation projections are not true forecasts of future population, but 

scenarios that result from assumptions made when they were prepared. Assumptions must be made 

about declines in the future birth rates [fertility], improvements in mortality [life expectancy at birth 

and infant mortality], and migration into and out of an area.ó The key concept in fertility is that of 

replacement level fertility and is often referred to as two child norm that is when couples have two 

children they are nearly replacing themselves and do not increase the size of successive generation. 

When this replacement level is reached, population will eventually cease growing and enter a zero 

growth condition.  Based on this assumption the paper goes on to project the population of NCT Delhi 

under two different fertility rate scenarios [2.1 and 1.85] the results being as follows : 
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Table No. 2.4 : Population Projections [000s] 

Scenario 2001 2011 2021 2031 2041 2051 

A [TFR = 2.1] 13850 17075 20483 23442 25821 27723 

B [TFR = 1.85] 13850 17057 20315 22943 24920 26269 

Source: Population Foundation of India 

2. 12.  Both these scenario assume that fertility will decline continuously to the point where couples average 

two children each, the goal of Indiaõs National Population Policy 2000 as well as Millenium Development 

Goals [MDGs] set by the United Nations.  

 

2. 13.  According to Table No. 2.4 the population growth in Scenario A would taper off to 7% in 2041-51 or to 

5.4% according to Scenario B. However, both scenarios are based on a constant total fertility rate 

assumption which may come down drastically with greater female participation in the work force. In fact, 

with the passage of time, considering societal trends, the fertility rate may decline well beyond 

replacement level. This decline in fertility rate would be accompanied by further reduction in job 

opportunities in the secondary sector reinforced by mechanization and relocation of Delhiõs distributive 

trades as well as improved public transport links Delhi from NCR towns enabling people to access Delhiõs 

opportunities while living affordably elsewhere.  The projections in Table No. 2.4 have overshot the actual 

Census 2011 figure by just 0.325 million and hence may be considered the most reliable. 

 

Table No. 2.5 : Comparison of Population Projections by Various Agencies [Millions] 

Agency 2011 2021 2031 

NCRPB 17.99 20.5 - 

DDA/DJB 18.20 23.0 - 

McKinsey/UN 18.451 - 26.0* 

Population Fndn. Of India I 17.075 20.48 23.44 

Population Fndn. Of India II 17.057 20.31 22.94 

Census of India 16.75 <20.0** - 

 * Actually stated as 25.6 million by 2030 ** Based on projected trend line  
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2. 14.  As such it may reasonably be expected that the population of Delhi may well stabilize 

by 2031 and at a figure not exceeding 25 million which includes a substantial margin for 

error. 

 

2. 15.  DDA Masterplan 2021 projects a total urbanizable area of 920 sq.km. which could possibly have a gross 

population density of 300 pph [persons per hectare] which translates into a projected population of 27 

million persons even after re-densifying existing urban areas. 

 

2. 16.  Thus, for the final water demand projection for Delhi will be based upon a population 

of 27 million persons so as to have a very comfortable compensatory cushion for  error.  

 

 

 

Proposed Urban 

Extn.: 277 Sq.Km. 

Present Urbanized 

Area: 700+ Sq. Km. 
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3. 1.   As per the analysis in the preceding chapter NCT Delhiõs population may be assumed to stabilize at a 

maximum of 27 million by 2031. At the same time various agencies have been projecting future demand 

applying varying norms. These are as follows : 

Table No. 3.1: Water Demand Projections By Various Agencies & Consultative Groups For 2021 

 

3. 2.  As per the 12th Five Year Plan Approach Paper of the DJB the demand has been projected as 1140 MGD 

by 2017 taking rate of supply as 60gpcd for 190 million population. In other papers [report prepared by 

JICA]  DJB is projecting a total demand of 1113 MGD in 2021. This is based on a supply norm of 50 GPCD 

[228 lpcd] for most planned areas, 75 GPCD [320 lpcd] for NDMC area, 35 GPCD for outer Delhi [160 lpcd].  

 

Norms 

3. 3.  The DDA Master Plan 2021 states ôIn line with the norms laid down in CPHEEO Manual 1999, in respect 
of mega cities, after taking into account 15% losses, the minimum water supply @ 172 lpcd (litres per 

capita daily) will have to be ensured for domestic use for the projected population.õ [p.104 of Gazette 

Notification  of 7th February, 2007]. The National Water Commission recommends a minimum supply of 135 

lpcd for sewered areas. Considering that this is the end of pipe supply then after 15% losses the figure 

should be 160 lpcd. 

 

3. 4.  It is proposed to project Delhiõs water requirement based on the various official figures as follows : 

 

Table No. 3.2: Projected Domestic Water Demand Based On Projected Population 

S. No. Author Supply Norm 2021 

[Population 23 

Million]  

2031 

[Population 25 

Million]  

2051 

[Population 

27 Million]  

1 DDA [CPHEEO] 172 LPCD 868 MGD 942 MGD 1018 MGD 

Parameters JICA Study Team DJB TCE NCRPB 

Population (million) 26.0 23.0 23.0 23.48 

Net per Capita (gpcd) 52 - - - 

Leakage (gpcd) 8(15%) Incl. in gross Incl. in gross - 

Gross Per Capita(gpcd) 60 60 51 50 

Demand (mgd) 1,560 1,380 1,170 1,174 

CHAPTER III      :        SUPPLY NORMS & DEMAND PROJECTIONS IN DELHI  
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2 National Water 

Commission 

160 LPCD 807 MGD 877 MGD 947 MGD 

3 NCRPB 225 LPCD 1150 MGD 1250 MGD 1332 MGD 
Note: These projections are on a fixed norm. In future norm can decline as efficiencies are factored in. CPHEEO norms were 

formulated in 1999 

                    

3. 5.  Thus, from above table it is proposed, for the time being, to adopt the CPHEEOõs norm based 

projections for the basis of future resource planning. The norm is based on summer season requirement 

when demand peaks allowing a certain shrinkage in the demand during the period November ð February.  
 

3. 6.  A clear lack of coordination between DDA [the urban development planning agency] and Govt. of NCT 

Delhi [Delhi Jal Board] is visible. This results in planning for urban extensions by the former without the 

willing consent of the latter which has to rely on upstream reservoirs in the Himalyan river basins which 

are increasingly becoming difficult to construct in the face of land and environment based resistance.  

 

3. 7.  Moreover DDA has, in 2006, presented the Delhi Masterplan 2021, which has increased FARs [higher 

building intensity on existing plot sizes. This is resulting in increasing demand and discharges all over the 

city whereas the infrastructure remains unchanged. Now, after mid-term Masterplan Review the concept of 

TOD[Transit Oriented Development] is underway, which allows further enhancement of FARs to a depth of 

500m on either side of Metro corridors. Ultimately, the entire city is going to be covered by Metro Rail and 

hence the whole city demand and discharges will increase in the existing areas. The result will be 

increasing demand on and distortion of DJB infrastructure. It must be realized that it is no easy task to 

augment sub-surface infrastructure. At the same time the increasing concretization of the city will result in 

reduced soft surfaces reducing percolation to aquifer still further while accentuating waterlogging issues. 

 

ü In the near future with technological advancements such as more efficient water use devices 

such as low flow fixtures, water efficient washing machines, dry toilets, decline in water 

guzzling air coolers, less water consuming soaps, increasingly efficient irrigation of greens 

[drip. sprinkler, mulching, no till farming], will reduce demand enabling lowering of the per 

capita norm  

ü The future supply may also be partitioned into two streams: fresh water and recycled water 

thereby reducing the fresh water requirement still further. Again, the norms given above are 

for the peak summer season [1 March ð 15 July and 1 October ð 15 November]. The realistic 

demand during monsoons [15 July ð 30 September] is somewhat lower and in winters [15 

November ð 29 February] lower still. Thus, if the entire yearõs requirement was projected on 

the norm of 172 lpcd the annual supply requirement would be 371570 MGD whereas if 

seasonal changes are factored in the annual supply requirement would be significantly lower 

at 348340 MGD or 23230 MG less annually 

ü Again, on the assumption that there will be no further growth of unauthorized colonies and 

slums, it can be reasonably assumed that 10 million out of the projected 27 million population 
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[stabilization level] for 2051 would be in upgraded slums  and unauthorized colonies having a 

lower water norm of 160 lpcd, the daily water requirement in peak summer would be [10 

million x 160 lpcd + 17 million x 172 lpcd] or 992 MGD 

ü Yet again, if the conveyance losses can be reduced to <10% this translates into a daily 

requirement decrease of 44 MGD 

3. 8.  All in all we may foresee a future where : 

¶ fresh water demand declines with growing recycled water availability 

¶ decline in per capita norm with technical efficiency and growing conservation 

awareness 

¶ whereas on account of factors listed [in box above] reasonable cushion is built into 

the projections 
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4. 1.  Delhi has several water resources. These are :   

¶ surface water [chiefly Yamuna sub-basin, Ganga and Indus Basins] 

¶ potential surface water sources from proposed dams in the high Himalayas 

¶ ground water aquifers especially in alluvial formations 

¶ treated wastewater [increases commensurately with supplies] 

¶ rainwater [local storm waters generated in Delhiõs 6 sub-basins and flood waters transiting 

through Delhi from Haryana discharging into Yamuna] 

 

Surface Water Resource 

 

4. 2.  Delhi is a riparian state of the River Yamuna which is the only river flowing through the NCT of 

Delhi. This river constitutes the primary source of water supply to NCT Delhi. The water is 

abstracted from the river at Tajewala Barrage through Western Yamuna Canal traversing Haryana 

and is supplied to Delhi through the Delhi Tail Distributary at Haiderpur and Chnadrawal WTPs. In 

addition the river water is abstracted at Wazirabad Barrage within the NCT for Wazirabad WTP. 

Severally, the NCT also accesses water from the Ganga river and Indus Basin. 

 

4. 3.  Upper Yamuna Agreement : In view of water scarcity and competing demands,  the basin 

states viz. Uttar Pradesh Haryana, Rajasthan, Himachal Pradesh and National Capital Territory of 

Delhi had concluded an agreement (on 12th May, 1994) regarding allocation of surface flow of 

Yamuna on the basis of mean year availability upto Okhla. Among the basin states Delhi has been 

allocated 0.724 BCM of water resources of river Yamuna annually. According to the agreement the 

states have agreed that a minimum flow shall be maintained downstream of Tajewala as well as 

downstream of Okhla headworks throughout the year from the viewpoint of ecological 

considerations. As upstream storages are built up progressively the extent of minimum flow will be 

raised upto 10 cumecs in a phased manner in proportion to the completion of upstream storages.  

The interim seasonal allocation of the annual utilizable flow of river Yamuna for Delhi is shown in 

Table 4.1. The interim seasonal allocation shall be gradually modified as the upstream reservoirs 

come up to reach a magnitude of 724 MCM. 

TABLE No. : 4.1: Seasonal Allocation of Yamuna Waters (MCM) 

 July-October November-February March-June Annual 

Delhi 580 68 76 724 

         Source: Ministry of Water Resources 

CHAPTER IV      :        THE WATER RESOURCES OF NCT DELHI  
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4. 4.  Here it may be pointed out that the present utilization of the allocation in the monsoon season 

is only 282 MCM and thus 298 MCM goes unutilized for lack of storage capacity in the NCT Delhi or 

by way of non-existent upstream reservoirs in the Himalayas.  Also, under the Upper Yamuna 

Agreement Delhi is also bound to return 250 MGD [1.14 MCM] of treated effluent into the river 

between Wazirabad and Okhla barrage.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map No.4.1: Indian Drainage Basin Map 
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4. 5.  Surface water sources availability was 690 MGD in 2009, out of which 310 MGD comes from the 

Yamuna River, 240 MGD from the Ganga River & 140 MGD from the Satluj River, tributary of the 

Indus River. Official groundwater supplies amount to a further 100 MGD. Recycling of water 

ttreatment plants backwash water has added another 40 MGD. By making a parallel lined canal for 

transfer of Yamuna water through Haryana territory it is expected to curtail en route seepage 

losses thereby increasing the supply by a further 90 MGD at Delhi WTPs taking the total availability 

to 920 MGD.  

 

Table No.4.2 : Source-wise Water Supply For Delhi 

S.No. Sources of Water Quantity (MGD) 

1 Yamuna River 310 

2 Ganga River 240 

3 Bhakra Storage 140 

4 Expected Increase due to saving of losses via parallel lined 

canal and recycling backwashed water in filters of various 

WTPs 

130 

5 Sub Total 820 

6 Ranney Wells/Tube Wells (G.W) 100 

7 Total 920 

 

 

 

 

 

 

 



Water Policy for Delhi 2016 

 

25  
 

4. 6.  Beyond the present resources several other dams are proposed in the Himalyas in which NCT 

Delhi is to get a share of water. All of them face a varying degree of uncertainity [the subject of a 

later Chapter] These are : 

 

a) Renuka Dam, Himachal Pradesh : The proposal involves the construction of a 150m 

high, 456.0 MCM live storage capacity dam on Giri river; a tributary of the river Yamuna; in 

Himachal Pradesh is expected to generate 420 MW of power and will supply 1248 MLD (275 

MGD) water to NCT of Delhi. The project is held up for clearance from MoEF, Govt. of India. 

b) Kishau Dam, Uttarakhand : Proposal involves construction of a 225m high, 1330 MCM 

live storage capacity dam on river Tons; a tributary of river Yamuna; in Dehradun district of 

state of Uttarakhand. It is expected to generate 600 MW of power and provide 105.4 MCM of 

flood control. When complete it will supply 1700 MLD (372 MGD) of water to NCT of Delhi. 

Uttarakhand Government has signed a MoU with Tehri Hydro Development Corporation (THDC) 

for construction of this dam. The Ministry of Power, Govt. of India has given a go ahead to 

Tehri Hydro Development Corporation for updation of DPR.  

c) Lakhwar Vyasi Dam, Uttarakhand : The proposal involves a construction of 173 m high, 

334.8 MCM live storage capacity dam on river Yamuna in Dehradun district in the state of 

Uttarakhand. It is expected to generate 440 MW of power besides supplying 617 MLD 

(135MGD) of water to NCT of Delhi. Uttarakhand Govt. has signed a MoU with NHPC for the 

construction of this dam. Environmental clearance has been accorded by MoEF letter no. j-

12011/48/2007-1al dated 07.09.2007. Forest proposal along with the CAT plan has been 

submitted to nodal officer, state forest Deptt. vide letter no. NH/LV/CE/12/162 dated 

11.09.2007 of NHPC.  

d) Sarda ð Yamuna Link: This proposal is a part of the Himalayan component of the larger 

interlinking river project. NWDA has carried out feasibility studies of the proposal which 

involves construction of Pancheshwar and Pooranagiri dams on river Sarda at Indo-Nepal 

border. It is learnt that with the construction of Pancheshwar dam has been completed. 75% 

dependable yield of Sarda River at Tunukpura power station is estimated at 19271 MCM per 

year. It is proposed to construct a barrage upstream of Tunukpura barrage and divert 17906 

MCM per year of unused flood water through the proposed Sarda-Yamuna link which will be 

available for NCR as a whole. NCT of Delhi is expected to get 6190 MCM per year from this 

proposed link if the same gets materialized [although it is not clear what NCR and NCT would 

do with such excessive quantities of water greatly in excess of their estimated requirements]. 
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Map 4.2: Location of Existing & Proposed Dams [based On SoI map] 
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4. 7.  JICA [consultants to DJB] have projected a demand for year 2021 as 1560 MGD against which 

the following resource scenarios have been evolved. 

 

Table No. 4.3: Water Resource Scenarios for 2021 

Scenario  Explanation  [MGD] Water Resource (MGD) 

A (No Addition of supply) Current Level 815 

B (Recycling) Scenario A+ Recycling (30) 845 

C (Munak) Scenario B+WY Canal (80) 925 

D (Renuka Part) Scenario C+ Renuka Dam (150) 1,075 

E (Renuka Full) Scenario D+ Renuka Dam (275) 1,200 

Source: JICA, 2011 

Groundwater Resources 

4. 8.  Groundwater forms the major internal resource which supplements the surface water supply. 

DJB supplies groundwater through 2488 tubewells and 21 Ranney Wells in the floodplains 

amounting to 90 MGD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

4. 9.  Apart from this there are a large number of private tubewells in residential areas, industrial 

premises, commercial and institutional establishments which supply an additional estimated 100 

MGD for domestic and industrial sectors [based on CGWB aggregate data of 2010]. 

 

4. 10.  As per CGWB Report [2013] ð òMasterplan For Groundwater Recharge in Delhiõ 

the total annual groundwater draft in Delhi is 381 MCM and the net natural 

recharge is 281 MCM. In view of this, at present rates of extraction 100 MCM of 

recharge is required annually merely to keep the water table stabilized. Except for a 
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small area in Central and North Districts the water table is overexploited. The average level of 

exploitation in Delhi is 170 %. 

 

Table No. 4.4: Groundwater Development of the NCT Delhi as on 31 March, 2004 

S.No Assessment Unit Stage of Groundwater 

Development % 

Categorisation of 

future groundwater 

development 

1.  Central 88.08 Safe 

2.  East 130.27 Over-exploited 

3.  North 34.61 Safe 

4.  New Delhi 170.82 Over-exploited 

5.  North East 129.15 Over-exploited 

6.  North West 136.31 Over-exploited 

7.  South 243.00 Over-exploited 

8.  South West 214.41 Over-exploited 

9.  West 111.56 Over-exploited 

 TOTAL 170.28  

 Source: CGWB [2004 Data Published in 2006] 

4. 11.  The groundwater consumption by sector is : 

¶ Irrigation   40% 

¶ Domestic Sector   50% 

¶ Industrial Sector   10% 

 

Table No. 4.5: Groundwater Draft Development of the NCT Delhi [ham] 

S.No Assessment 

Unit 

GW  Draft 

[domestic purpose] 

GW Draft 

[industrial purpose] 

GW Draft for 

Irrigation 

Total 

Draft 

1. Central 165.18 0 0 165.18 

2. East 466.17 179.38 141.99 787.54 

3. North 254.56 0 0 254.56 

4. New Delhi 509.49 0 0 509.49 

5. North East 810.54 192.92 150.01 1153.5 

6. North West 821.75 1607.14 9799 12228 
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S.No Assessment 

Unit 

GW  Draft 

[domestic purpose] 

GW Draft 

[industrial purpose] 

GW Draft for 

Irrigation 

Total 

Draft 

7. South 7428.13 805.72 109 8342.9 

8. South West 11766.6 438.97 8567 20773 

9. West 1421.2 1075.44 1234.99 3731.6 

 TOTAL 23643.61 4299.57 20002 47945* 

Source : CGWB [2004 Data Published in 2006] [current figure revised to 40000HAM annually]* 

4. 12.  As may be seen from the above Table the groundwater resources constitute a major resource 

for NCT Delhi which has been depleted severely. This is the buffer resource which comes to the 

rescue in deficit rainfall years. There is a great need to husband this resource carefully and use it 

sustainably. Accordingly : 

¶ CGWA has notified most parts of Delhi territory as areas where new water extraction 

mechanisms are banned or require specific permission. The responsibility of effecting this 

notification now vests with the DJB 

¶ Rainwater harvesting has been made mandatory in all new constructions and schemes are 

available to assist the incorporation of rain water harvesting mechanisms in existing 

constructions. So far great efforts have been made in this direction but the results are 

insignificant. 

¶ The DJB has also formulated a large scale groundwater recharge strategy for NCT Delhi 

 

4. 13.  Groundwater occurs under the following three hydrogeological conditions in the NCT Delhi. 

¶ Alluvial basin of Chhatterpur in the Mehrauli Block, south of Delhi, enclosed within rocky 

surroundings of the Delhi ridge. The basin acts as a single aquifer under unconfined 

groundwater conditions.  

¶ Alluvial deposits to the west of the ridge. The aquifer is under semi-confined conditions. 

¶ Alluvial deposits to the east of the ridge:  (i) between the ridge and the Yamuna river, and (ii) 

east of the Yamuna river. The aquifers here are under semi-confined conditions. 

 

4. 14.  Floodplain: The curving length of river Yamuna in Delhi is about 50 kms with floodplains 

having width of 1.5 to 3 kms.  The total area of active floodplain including river bed is about 97 sq. 

km. of which about 16.5 sq. km. is under water and the remaining 80.5 sq. km is water logged or 

has very shallow water table.  In addition the river floodplain, now jacketed between left and 

right main embankments, consists of deposits of new alluvium with depth to bedrock of over 100m 

and contains mainly fresh water upto a depth of 50 mbgl. The older alluvium lies below this and 

consists of clayey silt containing mainly saline water. 
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Water Table Depth 

4. 15.  As per CGWB [2010] the water table depth obtaining : 

 

Á In Central District the water table depth ranges between 2.0 ð 10.0 mbgl 

Á In East District the water table depth ranges between 2.0 ð 10.0 mbgl 

Á In New Delhi District the water table depth ranges between 5.0 ð 20.0 mbgl 

Á In North-East District the water table depth ranges between 2.0 ð 8.0 mbgl 

Á In North-West District the water table depth ranges between 2.0 ð 10.0 mbgl 

Á In South District the water table depth ranges between 8.0 ð 60.0 mbgl 

Á In South-West District the water table depth ranges between 2.0 ð 15.0 mbgl 

Á In West District the water table depth ranges between 2.0 ð 15.0 mbgl 

 

 

Map 4.3: Depth to Water Level : May, 2013 [Source : CGWB] 
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Groundwater Quality 

4. 16.  The freshwater strata in the NCT Delhi average a depth of 40 mbgl.  About 45.5% of ground 

water samples in NCT, Delhi have been found unsuitable for drinking based on overall impact of 

physico-chemical characteristics including heavy metals, total dissolved solids, nitrate, fluoride, 

trace metals or due to synergic effects of some or all of these.  

 

4. 17.  In over 30 percent of the area in NCT Delhi, the fluoride contents in ground water is more than 

permissible limit (1.5mg/1) particularly in the South-western and Western part of the city 

comprising Southwest, West and Northwest Districts.  

 

                 

Map 4.4: Electrical Conductivity Map of NCT Delhi [Source : CGWB] 


