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PREFACE

NCT Delhi constitutes a small siddasin 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 aquifersfigindng
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, istéd the task of formulating a water
policy for Delhi with the objective of ensuring water security for Delhi in the face of

an uncertaimesource scenaridVithout a policy the water sector actions in Delhi will
remain flavoured with ad hocism with chasgn CEOs and political governance.

The draft document was deliberated in 3 workshops wheregaan experts,
concerned NGOs, RWAs patrticipated. In January, 2015 the document was posted on
DJB website inviting public comments. Furtherfoarth andfinal workshop on 10
September, 201%as inaugurated by Hon. Chief Minister, Delwith participation

from various govt. agencies and civil society organizatiddemments were invited

from interested parties through newspaper advertisem#fhite these wer 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 detailefbr implementationthrough the deliberation of relevant sub
groups.Policy implementation brings results in the long rlithe process requires
consistent support at the political level. Otherwise the policy would be remembered
only a the time of crisimnd then forgotten. Let us remember the wise saying :

A DONO6T DI G A WELL WHEN YOU ARE TF
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CHAPTER |

1.1Water is the prime determinant of the sustainability of urban regions. The er

basinkjgh water tageserously yieldinggexpiditedjuifers, plentifapersed

water availapdéytainty of suppicesonservativdeligetagt transforming into a
urcertain future gatlopirgemanchnsumptive lifestylesying limits of available
suppliemindbogginftastructooastraintdrying rivers and ampriipeting users
contestingaiperopriation dintteeresouftrls, in the last 100 years world populati
has tripled whereas demand went up by 6 times and UN statistics show th.
demand for watieulding. fiimes are mankédinternational tensitmasiover
boundaiyes and aquifers,fand@mcial disputes, urban rural conflict- and fierce
sectalcompetition.

1.2Climate change and global warming are just the latest entrantthad a long lis

may enhance the temporal and spatial variation in Adsfonecasisgdaintity
towards increasing water stress with exploding demand, especially urban, p
unevenly distribumédd and increasinglyesiabiEhe IPGTegovernmental

Panel On Climate i@parigeh receding glaciers, adverse effect on river flows,
rainfall patterns with a trend towards extreme events is a pointer towards em

requiring deeply conssenesks.

1.3Additionally, thelbstaction of water resources [both-sunfaoe] eddidysely

affecting ecosystem functions and resource sustainability. Rivearishse flows |
monsoon driven flood water rechargeqoiféitsadelaiaclineer Rcological

functions have beennaffectexdlitions no longer conducive for aquatic and riverir
negatively affecting a host of organisms and consequently their river cleansing

1.4The 2030 WatasBer ces Groupod6s report @éf 200

dheeex pandi ng water demand of the w
with the impacts of climate change, are already making watepatsuaity a realit
the world and with it we are witnessing severe damage to livelihoods, hui
ecosysténda. just 20 y@#ns report slibeveand for water will be 40 percent high
than it is today, and more than 50 percent magphdlyidldielopog] countries.

Historic rates of supply expansion and efficiency improvement will close only
gap. Unless local, national and global communities come together and dram
way we envision and mandmgpeewaikhe many more hungry villages and deg
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environments and economic development itself will be puBatsadlenmmany cot
picture indd@ée. report goes odtoBay 2 0 30, demand i n |
trillion Jwriven by domestic demand for rice, wheat, and sugar for a growing
large proportion of which is moving taward a siddeki e t . Agai n:
current water supply is approximatefy 74@ lsilliomm r e gvarlbasins mo s
could face severe deficit by 2030 unless concerted action is taken, with s
populouscluding the Ganga, the Krishna, and the Indian famingntiod the Indt
bi ggest absolute gap. 0

1.5India is becoming an inarbasirgglgiety. Even as the population has climbed t

billion its distribution is changing in favour of LirBandenirpspiiidion
195mopulation céigsmgrmvergwn to 40% urban of a much large2@bpulation
2030 is projected that the urban population woaldritieos dromrtiie present
400 million. The enormous numbers involved ltaserstrevgabipyiatiour
present model of milking rivers and minirfigregrouoditstend economic
sustainabilityf@hdighteroehflipptential

1.6.The per capita water ajailadilgich was 5000 cu.m. per capita per annum in

has declined du.m. per capita pévtzeneas 1700 cu.m. per capita annually
considered the threshold below which a society is considefedhie sameater stre
time an increasing percentage of the urbanizing populaisomyiedrarsfitting frc
with a resultantr betd@dard of living thereby requiring greater supply of
Consequentlgutface water sources [rivers and lakes] as well as groundwater 1
coming urdbstractiyessuhMany rivers are now reduced to drains with a trickle
ofafly . and some experts say that owe
r i v | ausiness as usuahsckaxi be characterized by :

Urbanization will require conveyance of water from large hinterlands and lo
population centres at enoridgdsologgtzal footprint of cities will get stamped on
larger supply hinterlands milking distant basineproastrainthgsaersiions

generating conflict scenarios

Large volumes of water supply would in turn generate large volumes of sewe
alone would require large capital costs, scarce land allocations and continuo
energipemand would always outstrip infrastructure provision with the net resull
of rivers and aquifers.

River flow regimes and rigystesnakbeady under immense stresgeidue to
abstractioill fall below the threstmlgsatquired to sustain ecological sgrvices
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1 Aquifers, already depleting, will be exploited unsustainably and udinscientific
demasdpply gap whilst altering the chemical compositidertfithe soil{towards

1 Competitive land hunger would outweigh the benefits of wetlands and target tt
decreasstgragescharge and echlagteais

1 Conflict between domestic, industrial, irrigation, urban vs. ruralvedctors for fii
sharpen

1 Conflict between states over interstate river water use would ris¢ with incr
unilateral action [abrogation of water agreements by Punjab and its|{recent atte
SYL canallneidState River Water Bispwiaadite protest spilling into the street

1 Lack of access to resource for the-depnessiedssatzowould result in [social cont
especially wheareoostapnd profit based service models are gaining popularity wit
makers

1 Rier linking schemes and large dam building activities will get positive consi
their known environmental and monetary negatives outweighing thg positives
societal confrontation

1 Whereas earlier drought affectedtipeeamantrgaide migrated to citigs the citie
themselves wauldlsmbe vulnerable to drought

IssuesfNCT Delhi

1.7The NCT of, ®Wkibtih is the largest metropolis inhaastidéngiime explosive
demograpkpagonncreasing pressurerosowarsvarious river basins in north
India as well as on its internal groundwéler sesailyrcetais high on
consumption [with an insatiablewdemmedial resourcdigimdon external
dependemoairly dependeivteofamuna, Gaigakra Beas syatenow fed
northern riy@slhi has limited options to influence development$\thiside its bc
restricted sources of supply, nosagghisoexijpeitsedtfteasextl Syears.

1.8TheMckinselpb@alnstituteeporfApril, 2000h  ur bani zati on i n
populatid®.7 million in 201lirc@08@sat 26 million. The city, which presently jusi
manages to meet its water demand, is likely to face increasing water stress u
usual scenario.

1.9Concern for water security in Delhi has picked up from a nascésdtstage in the
decades to a cestage issue in recent yAarthe NCT adwaveretae3rd
decade of the 21sitdacesythe daunting challenge of meeting rising demand in
rapidly changing extéragi#iesrainfall, declieefiowiwncertainty of dam based
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resource augmentation, declining grouadueadrvaatiputor environmental flows
unmet demanckasing friction with riparian states.

1.1Musiness as usual trends are insufficient to close thsugeihyamand
therefore no longer an aopiitorically, the focus faubhwostuthorities
addressing the water challenge has been to consid¥éthadditronahgupply
exteénal choices supply side planningimg itsaaiits. Thehallenge of
ensuring enduring water security in a climatoétadltincertainty requires
a long term perspectioasidering longnteariables of low predictality,
order to satisfy demand windeaigg this critical resource in a wise and
sustainable maniére water sector is becoming increasingly complex. Water s
longer a simple matter of supply side management but hasroensdsacquire r
[tnowequires:

ensuring affordabldeandwater sugplgll sections of the gepciatson
careful balancing between development and environment
ameliorating political conflict between increasiagty lassartiypatig@per
financial sustainability

equity in distribution spatially and amongst economic classégtfamgedin Delhi is
sourcingwsupplies from distant basins in the face of increasing local|resistance
negotiating regulatory factarsalidsttutstitutional requirements
addressing issues of demand management and efficiency
incorporatehnologimabvation

above all ensuring long tvaillalziythe face of variable supplies

= =2 =4 -8 4 5 5 5 3 -1

1.11For far too long NCT Delhi hatritieenalong without a strategic approach,
depending on the Central Govt. and the Supreme Court to bail it out in crisis
recent Jat agitation [ Haryana, Feb
to external pressuties fragd nature ots dependence on external sources and
on thanercy of upper riparians. What if, in the course of political turmoil, Punj
was to similarl ywhdtsrndptboDel hsitfast es
supplies simultaneously and during peak sumiihel®e\ithatimate aen
the flow in Yamuna dee@lines

1.12 But with the passage of every crisis and every summer decision makers forg
long term and address the short tefightiimgand servigssues. Insuring
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Delhi against debilitating wsi@rtages by ensuring future water security
demands implementing a policy based approach.

1.1Policys the set of guiding principles directing the actions of an organization ar
the exercise of wisdom, foresight, prudenBdicgndosagktiogmvolves
assessment of long term trends in resource availability, demand and usage
within and without Delhi. It also involves careful identification of issues, long
evolution of a futuristic outlieokadiveé scenario generation, evaluation of techno
financial, urban and social policy trends and options, legal and constitution
environmental responBi®litiong term important things which must be
commenced today mustjgal priority as urgent works afighfiieg..

EONW IV DAY
Lo A—

NORTH INDIA DRAINAC
BASINS: Delhi Is a Minut
SubBasin of River

Yamuna and Has

Powerful, Populous Agro
Industrial Upper & Lower
Riparian States
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1.BTheobuspolicy thus formed would lay out directions and priorities for success
governments, insulated from political change, unaffected by preference varic
resulting from leadership subjectivity or lack of institutional coordination, capabl
accommoaduagi emergingendsand technological innovaiibes policy thereafter
becomes a guide to priorities and resbhwese @dlonativaking must consider the folloy
components:

DEMOGRAPHIC TRENDS LEGAL INSTRUMENTS

CLIMATE CHANGE VULNERABILITY FINANCIAL INSTRUMENTS

TECHNICAL INNOVATIONS UPSTREAM & DOWNSTREAM USERS

ECONOMIC TRENDS RESPONMSIELE FOR RIVER ECOLOGY

ECONOMIC SUSTAINABILITY STAKEHOLDER COOQOPERATION

RESOURCE SUSTAINABILITY RECYCLED RESOURCES

SUPPLY VARIABILITY DEMAMND MAMAGEMENT

DROUGHT RISK MANAGEMENT REDUCE ENERGY FOOTPRINT

1.13. The ational Watdicy [@fJmandatteach state to formulate its own water policy
@mnsonance with local conditions within a Pevedlostatgedrave formulated their
water policies and there are several international cases of area specific water
be exaral for their applicabiki.

1.14. A shift in minsisgjuired. Hydrological sensitivity in planning, a hallmark of ou
settlements, departed as a result of a sense of technological mastery over natt
planning coudd/beced from the natural resource base as technology made it pc
aquifers and milk distant basins to sustain unheard of population concentr
conflict over resource sharing must make all settlements look inwards.

1.15. Irdia is @ast country with rgédrlyran settlements with extreme variation ir
regional resoermowmefttgpographic, climatic, surface watersarmgtoundwatel
populatidistributiand income levels]. In addition capabilities fanuikeotion and t
sewage are concentrated in a few metropolitan areas and there also the co

7|



Water Poli®é61 2016

complete. The levels of water usage also vary with the level of affluence
settlement. And even within a large urban aresythphecal &amdtogein resource
availability asel. There isstittige for a universal policy and the same strategy can
everywhere.

1.16. Presently, [deks not heaveater policy. While DJB is the organization with the

mandate iniDells  w,at dees notshave the sole and exclusive mandate. Tt
several organizations and factors within and without Delhi which have sub:
directly or i ndir esoftalmgdium tenmesradedye | h i (
these are not comprehensive or cogEntly ittigethizd2klhi Jal Board, which is a
paratatal authority of the NCT Delhi Govt., responsible fer disggesagupply, s
infrastructumeestmentsrevehue functiongkdmathe initiative to elstadplisihm
perspective and directions.

EXISTING BASEMNE

1 Delhi will increasingly recycle treated waste water .tGoangmeiiatessurces
have been taken but thehergmticy in this regard

Technatagjupgradation will bépddj@editain efficiencies and economies

Delhi will continue to maintain its claims on its share of Ganga Basin waters
augmentation of supplits&apstream reservoirs in tlsgnYamuna ba

Conveyance losses will be steadily reduced

Yamuna river pollution aiatbmattained

There ancern about groundwater depletion

There is some suparifater harvesting initiatives

Fledigg efforts at awareness raising are madoocchsiareknizum

= =

=4 =4 =4 A A

1.17. Clearly, the existing elements of policy leave largandreasrutieal dresthagl

elements need to be speltMajarleadgdressedtareas
Clarity palicy objectives

Realistic demand projections

Lack of empbrasismand management

Factoring in uncertainty and risk

Improving the datapa$ieyfonaking

Increasing the efficient use of resource
Recycling and reuse policy

= =2 =442

8]



Water Poli®é61 2016

Conservation and aogno¢iitatigroundwater reserves
Ehsuriraglequatater sugplgll sections of the population

Greful balancing between development and environment

Ameliorating political conflict between increasiagiy kmsertn@auppsr

Fnhancial sustainability and social responsibility

Euity in distribution spatially and amongst economic classes

Surcing supplies from distant basins in the face of increasing local resistan
Negotiating regulatory factors, institutiorsdIr&ororestieericsn

Addressing issues of demand management

Incorporating innovation

Ehsuring long term water security in the face of variable supplies

=2 =2 =4 =4 4 4 4 4 -2

=

1.18. The absence of a comprehensive database immakinhktescle to policy

1 spatisectoral data ortgumption at enaeigoes not inspire coaindisnce
unavailahtalistrict |dv@ting scope for analysis and generation of options

1 the same is true of groundwater database

1 monitoring of flows and discharges : this is resther avaitaide wither for
water supply nor for sewage nor for stormwater discharges in the main stor

1 Substantial information availablesuménebilling spsteloe converted into
actionable policy data if subjected to analysis

1.19. Nev Thinkg Every criseedsolutions for its own relirdesating water

insecurkigs ledfesmem thinking about the watEhisgctioe Planning Commission
has comsmned major stineliddsonal Water Mission has its own set of recommen
the National Water Polklasf [#¥@vised agair20lthe National Sustainable
Habitats Mission is laying down ngoveenicitgnarksronmsuséhinahithg
SupremeriCmas ruled in favouHdiokinteof rivers, the UN has voted in a resolutic
humaight to water to which India iSeignatdvinistriemational aid agencies,
several NGOs and corporate CSR grvelypprtvoacdirey atdawes to increase
sustainabdityl water secLinis/new thigkg the water sector in general and urb:
water issues in pasacidapsulated here :

o
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Resource rich societies are cutting back on resourcentsereas in India progress still

measuredby high per capita consumption norms

Water resourcesneed greater emphasis on demand managemetitan on supply
augmentation

It is illogical forcities, after incurring high cost of sewage treatmeonly to throw it

awayc closed resource loops must be designed

Nor does itmake sense to transport sewage away from the point of origin, treat it
reuse, then pump it all the way back hence the importance of decentralize
treatment systems

Sewage has to be seeas a resource and urban society as the greatest generatg
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 enexpnsumptionand land footpint

STP%eed to have a command area approach to recycletbated sewage

Water efficiency rating systems can bring down per capita consumption norms

At some thresholdwater changesfrom a social goodo an economic goodvhere its
conservation can bpromoted through financial instruments

dimate change impacts orainfall, evaporation losses, soil moisture losses, decli
river flowsmay impact gross water availability

In order to decrease their fresh water footprint on hydrological systems urbaietyg
needs to set up water efficiency targetguantitative efficiency gains must be factore
in revising demand norms

Unabated abstraction from river systems has to be balanced by ecological
requirements and as such it is the responsibility of eemhsuming entity to reduce it
fresh water abstraction

Habitat sustainability initiatives may soon require city level environmental plans w
lay down minimum bench marks for soft drainage systesoft surfaces, percentage

rainwater harvested

Decentralized treatment technology can obviate losgwersystems the role of water
is only for dilution and transporif fecal matter and urine streams are separated at {
source both become useful resources

Smaller length of infrastructure meafswer losses

Reducingdistribution losses extremely important National Water Policy deems 15
line losses acceptable some cities inJapan, France, Singapore and even Camb
[Pnom Penh] havachieved reduction of losses jost 5%- (1 KA & & K2 dzf R

target as welk even Jamshedpur has achieved under 10% losses

Existing statutes and constitutional provisions need amendments to el
rearrangements in the water sector
Governance,economics,new technology options and integration of environmentg

for
d

or of

hed

sourd approaches are required for holistically dealing with urban water manageme
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1 Envelopeplanning exercise where an urban entity thinks out of the box to manage its
growing requirements within a fixed resource base

1 Adoption of aquifer management approach where active focusmaintained on
sustainable management of the groundwater reserves

i Water utilities must firmly project their viewpoint in sustainability of urban
development in their jurisdictions

I That engineeringsolutions alone are not enough and society must be on board for
effective solutions

1 Gonflict avoidancewith fellow ripariangnay be more important than conflict resolutiop

1.20While this exercise has been initiated by, thelidydBtification and
implementatiarethe task of the Govt. of NCT Delhi and it§iageanesDJB]

I\‘/H

— —

oo
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CHAPTERII NCT DELHI: RELEVANT ECONOMI(
CONDITIONS

2. 1. The NCT Delhi is a territorially small and largelwitinoaimagd aityl sfadeving
concentration of population which requires to be serviced with water supply anc
Despite being a small territory, it has great significance, not only as the national c
economic engine lofdmeprtffering livelihood and economic opportunitieslbs well as |
beyond its bor@leessustained growth of the city is thus essential as part of the Indi
Yet Delhi has limited visiiemesglource endowment and epdadghy dn external
resources over whiclksesen@direct conisalvaggs under pressure from upper and low
riparians.

2. 2. The water sectbrswietrogaln territasy characterizets loyique patte

resource endowitsl@atsjon in thebdsan, fieculisectoral transformations, its particular
landuswosaigart planned and partspagaiplanning without reference to ecology
hydrolagts tolerance for growth without reference to itafaithgircapagitgering
solutions as a panacea for all issues, its orientation towards treatment, supply anc
lack of cognizancepmdswres originating from rising demand in the immediate
Understanding of the wemplegrowth trends, existing conditions and prognosticatic
conditions, emerging technological inflrtenasieigoaf@maulating an effective anc
sustainable water policy.

2. 3. The city is presently serviced from the Garglbésisinindambasin and its
internal aquifers. These sources are increasingly contestedlenatieplderdathck to
and thus augmentation of fresh water supplies is becoming more difficult with
[Thus, after introduetadarcsupply from Bhakra in 1970s the next augmentation fror
came about 30 years later in 2006].

2. 4. Economic Trentise economic trends in the last two decades have change
altering the pattern of demand in the RICX 2Zddtlsohkirate the declining trend in
irrigation water requirement [area under agriculture is being urbanized] as well a
water requirement [most industrial areas are showing a rapid change in landuse
activity]. Ehese noted here only to the extent that they confirm the slowdown i
expansion in Delhi especially in sectors where entry level migrants can find oppo
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are major contributors to the dramatic decelernptipatiogteviecattahed in NCT
Delhi in the decae®PD@is revealed by Census of India, 2011. This deceleratio
growth, if continued, could lead to stabilization aspayulEnhed® iy D03 {ering

an era when demeagratahce on externsbsuppdy stabilize

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

Sector Employment, Employment| Employmen| 19982005 %age Chang
[1998] [2005] [2013] [%age Chand  In Share
Primary Sector 22334 0.6 12262 [0.3 - -45.1% -50 %
Secondary Sec 1577842 [4) 1257561 [35.3 - -20.3 % -21.43 %
Tertiary Sector| 1900696 [54] 2286564 [64. - +20 % + 18.40 %
Total 35,00,8 35,56,3 29,84,850 +1% -
*Wholesale trade, transport, wareleclisigd) Wwhite retail trade, tourism, finance services have ge
Source: Economic Survey of Delhi, 2010
** Economic Survey 2013 is not comparable with 2005 data as persons engaged in govt. emj
Even so the Survey atitn8%odecline in employment duringdth® period 2005
Table No. 2.2: Sectoral Value of GSDP in Delhi (%)
Sector | 199384 | 19908 | 199000 200% | 2007 2009 | 201a1
Primary | 4.11 1.48 1.43 0.8 0.6 0.6 0.5
Seconda 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-20De)hi (1993
2.5. Demographylhe planning horizon, as per scope of work, is 2050 or up

population stabil(zatioh2845 as per the National Population Policy). The projectec
which is the basis for resource planning is shawn in following table
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Table No. 2.3: Population Growth Rate in Delhi

Year Population (persor Decadal Growth rat{ Annual Grovw®ate (%
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 1679,000 20.96 2.10
Souraeensus Data

18,000,000 ——m—
B 16,753,235

16,000,000

14,000,000 pf13:850,507

12,000,000 F———— - - i i

¥ 4
10,000,000 ﬁ'/ 9,420,644
7,440,

8,000,000 y, -fi~ Population

6,000,000

ol 5220406

4,000,000 +— B 4-065,658
A BN 2 qc 636 246 2,658,612
2. 000,000 401 413,851 236,246 AT

R0l e meT7,939

1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011

Souraeensus Data

2. 6. Census of India, 2011 data shows that the population has grown at a muc
projected earliethaitictual figure for 2011 being 16.75 million as against the earlie
projections of 18.2milibe decadal growth rate has shdwe i skeepakicdecade
slowing down from 47.02%40Qhed&88de to just 20.96% 01 thdekfaiie.

14|



Water Polidyédi 2016
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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

)l

=

Decline ef skcondary sdaadhitiosure of industrganfoomargas, bar

on polluting indastnparatively stricter regulatory framework [viz . viz neigl
statedjjgh labour wages are contribumamjnfantonsges for unskilled labour
in Delhi are Rs:\8588%. 79n9Haryanghus, recently, 1000 plots in Bawan
industrial area of DSIIDC have been resumed for not having commence
and most industrial estates arendunsengnogn landustry to Leificesf
employment growth is the prime factonigragdoang iperhaps encouraging
owmigration

Rigorous implementation of legal injunctions restricting gsuh of slum
colonies and encroatscoaragaigration

High cost of livergfpiteveigranssanother retarding factor

Decline in Total FertilityiReze(i€ing]the natural growth rate of population
Dispersal effedCé@he Census 2011 shows that growtbwatesafeNCR

increased over the previous decade to twice that of Delhi. The expansior
network has enabled people to work in Delhi bubierafédsdbiiiere in
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1 Implementation of schemes such as NREGW tadney retddiegl ack
migrant labour in the main originating areé@prgedhregraats to Delhi

1 Better governance in areas of migrant origin and improved living condit
alsoetardedmigration

These trends can be expected to conhamecathe growth rate will continue to head
south I f the trend | ine projections al
would tend to stabibeéveef0210 2031.

2. 8. Howeveeliable pogmtion projectmmarebasic to this studgd hence a
reference has been made to more sophisticated studies.

2. 9. The NCR Planning Board in its rec
NCRO, J estimataddelalal growth 288898 for 2001 and 30.56% per
decade from 2011 dingahds. resulted in a population projection of 23.48 million for
2021 and 30.65 million for #88Wever, the growth ra0il 26@hly 20.96% thus
negating the projections niAldampdNBéard].

2.10.. McKinsey Gl obal |l nstituteds recen
popul ation as 25.6 million in 2030 |
Prospects, 2008 authored by UNsiBojpulation Div

2.11. The Population FoundatjanhajHlydraspected think tank whose projections ir
have closely approximattdatbesus figures for Deldilits paper on population
projections, 2011 states OPopul ati or
scenarios that result from assumptions made when they were prepared. Assumj
about declines in the futatesiettility], improvements in mortality [life expectancy
and infant mortal it yfhegy cancept indertigyrisatihat ob n
replacement level fertility and is often referred to as twenchddpiesnhakat tisovh
children they are nearly replacing themselves and do not increase the size of sL
When this replacement level is reached, population will eventually cease growit
growth condition. Based optiois Bespaper goes on to project the population of |
under two different fertility rate scenarios [2.1 and 1.85] the results being as follow
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Table N&@.4: Population Projectiod8s]

Scenario 2001 2011 2021 2031 2041 2051
A[TFRA] | 13850 17075| 20483 | 23442| 25821 | 27723
B[TFR=1] 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 wh
two children eabhe g o a | of |l ndi ads National Po
Goals [MDGs] set by the dnited Nation

2. 13.According to Table No. 2.4 the population growth in Scenario A-Bdoldtbaper off t
5.4% according to BceHamever, both scenarios are based on a constant total f
assumption which may come down drastically with greater female partagpation in tr
with the passage of time, considering societal trends, teeliriertivisil raesyamdy d
replacement [&hed. decline in fertility rate would be accompanied by further redt
opportunities in the secondary sector
trades as well as improved puhblis port | i nks Del hi from
opportunities whilafigndgldisewhere. The projectionsdrl Tevle dieershot the actual
Census 2011 figus®.89%illion and hence may be condidelietlthe mos

Figure 4.12: Component of Growth of Population in
NCT-Delhi, 1871-2001 (in Lalkhj
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Table No. 26omparison of Population Projections by Various Agencies [Millions]

Agency 2011 2021 2031
NCRPB 17.99 205 -
DDA/DJB 18.20 23.0 -
McKinsey/UN 18.451 - 26.0*
Population Fndn. Of India| 17.075 20.48 23.44
Population Fn@f.India Il 17.057 20.31 22.94
Census of India 16.75 <20.0**

* Actually stated as 25.6 millih Bgs20BOn projected trend line
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2. 14.As such it may reasonably be expected that the population of Delhi may well ste
by 2031 and at a figureerogéeding 25 million which includes a substantial margin fo
error.

LANDUSE PLAN (Draft)

Proposed Urban RN . S e o
Extn.: 277 Sg.Km. =

DENSITY
7 FOREIGN MISSION

COMMERCIAL
©1 RETAIL SHOPPING, GENERAL
SIN D COMMERCE

INDUSTRY

N1 MANUFACTURING, SERVICE &
REPAIR INDUSTRY

RIDGE / REGIONAL PARK
w1 RIDGE / REGIONAL PARK

RECREATIONAL

TRANSPORTATION
11 ARPORT

T2 TERMINAL / DEPOT- RAIL
MRTS / BUS | TRUCK

BURIAL GROUND / CREMATION
3 TRANSMISSION SITE / CENTRE

.
@ 1 SPORTS FAGILITIES | COMPLEX
STADIUM | SPORTS CENTRE

Present Urbanized
Area: 700+ Sqg. Km.

GREEN BELT & WATER BODY
21 PLANT NURSERY
A2 GREEN BELT/ URBANISABLE AREA

(VM. BANSAL)
PR. COMMISSIONER . CUM - SECRETARY

05 0 1 2 s

MASTER PLANVF FORDELHI-2021

2. 15.DDA Masterplan 2021 projects a total urlizmudablendrieb 0bA@R possibly have a gro
population density of 300 pph [persons per hectare] which translates into a projec
million persons everdaftsifyeng existing urban areas.

2. 16.Thus, for the final water demand proje@lhifaill be based upon a population
of 27 million perseasas to have a very comfatambpensatory cushioerfor.
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CHAPTER Il:  SUPPLY NORMS & DEMAND PROJECTI

3.1. As per the analysis in the preceding
maximum &hilion by 2031. At the same time various agencies have been projectin
applying varying norms. These are as follows :

Table & 3.1: Water Demand Projections By Various Agencies & Consultative Groups F¢

Parameters | JICA Study Te DJB TCE NCRPB
Population (millio 26.0 23.0 23.0 23.48
Net per Capita (g 52 - - -
Leakage (gpcd) 8(15%) Incl. in gros Incl. in grog -
Gross Per Capita 60 60 51 50
Demand (mgd) 1560 1380 1170 1174

3. 2. As per thERi2e Year Plan Approach Paper of the DJB the demand has been proj
by 2017 taking rate of supply as 60gpcd for 190 million population. In other papers
JICA] DJB is projecting a total demand ofThid &d&dan a2G2fply norm of 50 GPC
[228 Ipcd] for most planned areas, 75 GPCD [320 Ipcd] for NDMC area, 35 GPCD fo

Norms

3.3. The DDA Master Plan 2021 states O01In
of megdties, after taking into account 15% losses, the minimum Jlétes agply @ 17
capita day) | | have to be ensured for domes
Notification™&eBruary, 200€] National WaterisSion recommends a minimum supply o
Ipcd for sewered areas. Considering that this is the end of pipe supply then after 1
should be 160 Ipcd.

341t is proposed to pr oj ectigudsefdlitnws 6 s wa

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

S. No/ Author Supply Norm| 2021 2031 2051
[Population 7 [Population Z [Population
Million] Million] 27 Million]

1 DDA [CPHEEOQ] 172 LP 868 M( 942 M( 1018 M
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2 National Wat 160 LP 807 M( 877 M( 947 M(
Commission
3 NCRPB 225 LP 1150 M 1250 M 133 MG

NoteThese projections are on a fixed norm. In futweefimiencams declorec.CIRHEEO norms were
formulat@dl 999

3.5. Thus, from above table it isfqurdpestte béingdopt Gd H BdEN® Based
projections for the basis of future resource planning. The norm is based on summe
when demand peaks abowinghrinkage in the demand during thé Bebitiyovember

3. 6. A clear lack of coordination between DDA [the urban development planning age
Delhi [Delhi Jal Board] is visible. This results in planningHerfarbear exteosiahe by
willing consent of the latter which has to rely on upstream reservoirs in the Himalye
are increasingly becoming difficult to consanattiadheciaceof based resistance

3. 7. Moreover DDA 135, ipr2sented the Delhi Masterplan 2021, which has increasec
building intensity on existing plot sizes. This is resulting in increasing demand and ¢
city whereas the infrastructure remains titenmasteypdllddtevpan Reénaavoncept of
TOD[Transit Oriented Daseloperevdy, afioevs further enhancement of FARSs to a def
500m on either side of Mettdlttmatdbyrsthe entire city is going to be covered by Metrc
hence theolevitity demand and discharges will increase in the existing areas. Th
increasing demand on and distortion of DJB infrastructure. It must be realized that
augment-sulface infrastructure. At the samesiimgectireeratizedion of the city will result |
reduced soft surfaces reducing pquif@aftither while accentuating waterlogging issue

U In the near future with technological advancements such as more efficient
such #&w flow fixtures, water efficient washing machines, dry toilets, decl
guzzling air coolers, less water consuming soaps, increasingly efficient irr
[drip. sprinkler, mulching, no till farming], winadirge |degmaithe per
capita norm

U The future supply may also be partgineacifsath twater and recycled water
thereby reducing the fresh water rdguinevegajristdl norms given above are
for the peak summer seaséi plianchl OctdbBrNovember]. The|realistic
demand during monsoo@s3[155dptgmber] is somewhat lower and in winter
Novemid2 9 February] |l ower still .| Thu:
the norm of 172 Ipcd treupigusdquirement would be 371570 MGD whel
seasonal changes are factored in the annual supply requirement would be
at 348340 MGD or 23230 MG less annually

U Again, on the assumption that there will be no furtheedycoldhie$ anauthori
slums, it can be reasonably assumed that 10 million out of the projected 27
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[stabilization level] for 2051 woglddsigims and unauthorized colohies having
lowewater norm of 16thépdaily waterreagent in peak summer would be [1C
million x 160 lpcd + 17 million x 172 Ipcd] or 992 MGD

U Yet again, if the conveyance losses cari(be treducaaskates into|a daily

requirement decrédd&of

3. 8. Allin all we may foresee a future:where

T
T

T

fresh water demadedlinesith growing recycled water availability

decline in per capita norm with technical efficiency and growing conserve
awareness

wherason account of factors [jstdzbx abowejasonable cushion is built into
the projectisn
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CHAPTER |: THE WATER RESOURCES OF NCT DEL

4.1. Delllms several water resources. These are

surface water [chiefly YdmasinaGahga and Indus Basins]
potential surface water squamassiedrdams in the high Himalayas
ground water aquifers especially in alluvial formations

treated wastewater [increases commensurately with supplies]

rai nwater [ | ocal -basiosamd flovdwaters tsansdirgn e
through DEthm Haryana discharging into Yamuna]

=4 =2 =2 =4 =4

Surface Water Resource

4. 2. Delhiis a riparian state of the River Yamuna which is the only river flowing t

Delhi. This river constitutes the primary source of water supply to NCT De
abstracted from the river at Tajewala Barrage through Western Yamuna Cana
and is supplied to Delhi through the Delhi Tail Distributary at Haiderpur and C
addition the river water is abstracted at Waziraliael B&iTaige Widlzirabad WTP.
Severally, the NCT also accesses water from the Ganga river and Indus Basin.

4. 3. Upper Yamuna Agreeneniew of water scarcity and competing demands, t

states viz. Uttar Pradesh Haryana, RajasthaantiNetched| R-eagéeah Territory of
Delhi had concluded an agreéMapt (@94)2regarding allocation of surface flo
Yamuna on the basis of mean year @kaiabAfityamgidhe basin states Delhi has
allocated 0.724 BCM ofuveaeofeseer Yamuna annually. According to the agree
states have agreed that a minimum flow shall be maintained downstream of T
downstream of Okhla headworks throughout the year from the viewpoin
consideratiaapstream storages are built up progressively the extent of minimu
raised upto 10 cumecs in a phased manner in proportion to the completion of
The interim seasonal allocation of the annual utilizabferfloeilufis\srovemniuna
Table 4.1. The interim seasonal allocation shall be gradually modified as the
come up to reach a magnitude of 724 MCM.
TABLE No. : 4.1: Seasonal Allocation of Yamuna Waters (MCM)

JulyOctoben Novembé&ebruary MachJune Annual

Delhi 580 68 76 724

Source: Ministry of Water Resources
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4. 4. Here it may be pointed out that the present utilization of the allocation in the
is only 282 MCM and thus 298 MCM goes unutilized for thekNC §tDralpe arapac
by way of -ewistent upstream reservoirs in the Himalayas. Also, under the U

Agreement Delhi is also bound to return 250 MGD [1.14 MCM] of treated eff
between Wazirabad and Okhla barrage.
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4.5. Surface water sourcésyawasaBO0 MGD in 2009, out of which 310 MGD come
Yamuna River, 240 MGD from the Ganga River & 140 MGD from the Satluj |
Indugiver. Official groundwater supplies amount to a further 100 MGD. Re
ttreatment plants backwash water has added another 40 MGD. By making a p:
transfer of Yamuna water through Haryana territory it én egpectseeeageartai
losses thereby increasing the supply by a further 90 MGD at Delhi WTPs taking

to 920 MGD
Table No.4.3ouregise Water Supply For Delhi
S.No. | Sources of Water Quantity (MGD)
1| Yamuna River 310
2 | Ganga River 24(Q
3| Bhakra Storage 140
4| Expected Increase due to saving of losses 130
canal and recycling backwashed water in
WTPs
5| Sub Total 820
6 | Ranney Wells/Tube Wells (G.W) 100
7| Total 920

Bhakra Storage
33%
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4. 6. Beyond the presentrces several other dams are proposed in the Himalyas |

Delhi is to get a share of water. All of them face a varying degree of uncertaini
later Chapter] These are :

a)Renuka Darimachal Pradeshe proposal inth@vesnstruction of a 150m

high, 456.0 MCM live storage capacity dam on Giri river; a tributary of the
Himachal Pradesh is expected to generate 420 MW of power and will sup
MGD) water to NCT of Delhi. Thepdmwjettasdmeld from MoEF, Govt. of India.

b)Kishau DabittarakhandProposal involves construction of a 225m high, 13
live storage capacity dam on river Tons; a tributary of river Yamuna; in De
state of Uttarakhand. tied exgeoaerate 600 MW of power and provide 105.4
flood control. When complete it will supply 1700 MLD (372 MGD) of wate
Uttarakhand Government has signed a MoU with Tehri Hydro Development
for constructioms afaim. The Ministry of Power, Govt. of India has given a ¢
Tehri Hydro Development Corporation for updation of DPR.

c)lLakhwar Vyasi Déalttarakhand : The proposal involves a construction of 1
334.8 MCM live storage capacdy amuma in Dehradun district in the state
Uttarakhand. It is expected to generate 440 MW of power besides sup
(135MGD) of water to NCT of Delhi. Uttarakhand Govt. has signed a Mol
construction of this dam. Bheieamarece has been accorded by -MoEF lettel
12011/48/21d17dated 07.09.2007. Forest proposal along with the CAT pl:
submitted to nodal officer, state forest Deptt. vide letter no. NH/LV/CE
11.09.2007 of NHPC.

d)Sard@® YamundinkThis proposal is a part of the Himalayan component of
interlinking river project. NWDA has carried out feasibility studies of the
involves construction of Pancheshwar and Pooranagiri damNepai river Sa
border. dtlearnt that with the construction of Pancheshwar dam has been c
dependable yield of Sarda River at Tunukpura power station is estimated
year. It is proposed to construct a barrage upstream of Tunukp@ira barrage
MCM per year of unused flood water throughvtampnapladedvSialdwill be

available for NCR as a whole. NCT of Delhi is expected to get 6190 MCN
proposed link if the same gets alttetmghzeds [not cledCRlaid NCT would

do with such excessive quantreathf emtess of their estimated Yequirements
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20l 2
76" To°

Sour. - Survey of inolia

Map 4.2: Location of Existing & Proposed Dams [based On Sol map]
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4.7. JICA [consultants to DJB] have projegtear 202asd @0 MGD against whic
the following resource scenarios have been evolved.

Table No. 4.3: Water Resource Scenarios for 2021

Scenario ExplanatiofMGD] Water Resource (I
A (No Addition of| Current Level 815

B (Recycling) Scenabi® Recycling (30 845

C (Munak) Scenario B+WY Canal 925

D (RenRleat) Scenario C+ Renuka D 1,075

E (Renuka Full) | Scenario D+ Renuka D 1,200

Source: JICA, 2011

Groundwater Resources

4. 8. Groundwater forms the major interhighresppieenents the surface water supj
DJB supplies groundwater through 2488 tubewells and 21 Ranney Wells
amounting to 90 MGD.

4. 9. Apart from this there are a large number of private tubewells in residential
premises, commercial and institutional establishments which supply an additi
MGIor domestic and industrial sectors [based catdCGB\B§B aggregate d

4.10. As per CGWB Repdd @Ma st er pl an For Groundw
the total annual groundwater draft in D&#iMECM and the net natural
recharge is 281 MCM. In view of this, at present rates oD@k@ktionh 1
recharge is required annually merely to keep the water talftxctpbifared.
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small area in Central and North Districts the water table is overexploited. Th
exploitation in Delhi is 170 %.

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

S.No | Assessment Uni Stage of GroundwgdCategorisation of
Development % |future groundwate
development
1. | Central 88.08 Safe
2. |[East 130.27 Oveexploited
3. |North 34.61 Safe
4. |New Delhi 170.82 Oveexploited
5. |North East 129.15 Oveexploited
6. |North West 136.31 Oveexploited
7. |South 243.00 Oveexploited
8. |South West 214.41 Oveexploited
9. West 111.56 Oveexploited
TOTAL 170.28

Source: CGWRB [2004 Data Published in 2006]

4. 11. The groundwater conssexitbomshy
1 Irrigation 40%
| Domestic Sector 50%
1 Industrial Sector 10%

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

S.No [ Assessme| GW Draft GW Draft GW Draft fq Total

Unit [domestic purpg [industrial purpog Irrigation | Draft
1. Central 165.18 0 0 165.1
2. East 466.17 179.38 141.99 | 787.5
3. North 254.56 0 0 254.5
4. New Delk 509.49 0 0 509.4
5. North Eag 810.54 192.92 150.01 | 11583.
6. North We 821.75 1607.14 9799 1222§
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S.No | Assessme| GW Dratft GW Draft GW Draft fd Total
Unit [domestic purpd [industrial purpog Irrigation | Draft
7. South 7428.13 805.72 109 8342.
8. South We 11766.6 438.97 8567 20773
9. West 1421.2 1075.44 1234.99 | 3731.
TOTAL 23643.61 4299.57 20002 | 47945

Source : CGWB [2004 Data Pyblisteed frgda@o6dvised t0ad8Mnnually]

4.12.

As may be seen from the abgveurallatireresources constitute a major resc

for NCT Delhi which has been depleted severely. This is the buffer resource
rescue in deficit rainfall years. There is a great need to husband this resource
sustairngbAccordingly :

l

= =4

CGWHas notified most parts of Delhi territory as areas where new wate
mechanisms are banned or require specific permission. The responsibility
notification now vests with the DJB

Rainwatervesting haa beade mandatory in all new constructions and sche
available to assist the incorporation of rain water harvesting mechanis
constructioBs far great efforts have been made in this direction but the
insignificant.

The Oi&Isdormulated a large scale groundwater recharge strategy for NCT

. Groundwater occurs under the following three hydrogeological conditions in

Alluvial baginChhatterpuhe Mehrauli Block, south of Delhi, enclosed withi
surroundings of the Delhi ridge. The basin acts as a single aquifer ur
groundwater conditions.

Alluvial deposits to the west of the ridge. The aguifieeid ¢cmodr semi

Alluvial deposits to the east of the ridge: (i) between the ridge and the Yan
east of the Yamuna river. The aquifers hemnanedcdadgems.

4. 14. Floodplairheurving length of river Yamuna in Delhs iwittbdob&pldins
having width of 1.5 to 3 kms. The total area of active floodplain including river
km. of which about 16.5 sq. km. is under water and the remaining 80.5 sq. knr
has very shallow water talilen tha@aedfloodplaimow jacketed between left and
right main embankments, consists of deposits of new alluvium with depth to be
and contains mainly fresh water upto a depth of 50 mbgl. The older alluvium
consssbf clayey silt containing mainly saline water.
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Water Table Depth

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

> T I > I T > D

In Central District the water table depth rage8 babtgieen 2.0

In East District the water table depth radd@Oomitvgten 2.0

In New Delhi District the water table depth E2@€srblegiveen 5.0
In NorHast District the water table depth rar@@® mebgeen 2.0
In NorNest District the water table depth rariyE3.Getlvgen 2.0
In South Didteavater table depth rangesdeduEebglo

In Sodt¥est District the water table depth rariyEs.Getvgen 2.0
In West District the water table depth rad@éhatvgten 2.0
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Map 48 Depth to Water LeMay20B [Source WB{
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Groundwater Quality

4. 16. The freshwater strata in the NCT Delhi average a depth of 40 mbgl. AboL
water samples in NCT, Delhi have been found unsuitable for drinking based ¢

physiohiemical characteristics ivgludetglfietotal dissolved solids, nitrate, fluori
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

permissible limit (1.5mg/1)y partibelaBeowgktern and Western part of the city
comprising Southwest, West and Northwest Districts.

Map 4k Electrical Conductivity Map of N(SoDeki: CGWB]
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