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1 INTRODUCTION

Delhi, the fast growing Capital City of India hasegently a population of about 17 million persond &
estimated to grow in a 23 million population Megéy®y the year 2021, further, as per the projewjdhe
trend is expected to continue beyond the year 205t Despite a land locked situation and with sadiig
concentration of population, it is a liveable citfth natural landscape and with very high percemtafy
landuse under green/open spaces.

The administrative area of the National Capitalrif@ry of Delhi is 1483 sq. kms i.e. 148300 ha. The
adjoining land areas to this National Capital Teryi belongs to other States of Republic of Indighw
independent State Governments (some times of diftegpolitical parties) and the land issues arehgirt
purview. Therefore, the adjoining lands areas ateunder the Administrative control of City Devefopnt
Authority / Municipal Delhi — Green City. Corporati/ Delhi State Govt. A Federal Government Body i.e
the National Capital Region Planning Board (NCRPBan Advisory Agency who makes the Plan of the
National Capital Region (NCR) in consultation witate Govts., but apparently there is no much obofr
NCRPB on the landuse in these adjoining areasta&tate Governments are mostly using the laniletio t
benefit hence Delhi has to be almost self depenaashtDelhi Master Plan mostly provides for almosrg
aspect leaving minimal on NCR.

Out of total area of 1483 sgkm in NCT Delhi, abd®0 skm has been proposed as Green Belt at the
peripheral area of the city to act as lung spac€ity as across the boundary there is again cdrateon of
State population. In addition to this lung spaceuall00 skm land is in River Zone as Green Space to
facilitate ground water recharge and about 90 sknRialge / Regional Park (part of Aravali ranges) an
water bodies with biodiversity parks for enrichithg environment and natural flora and fauna imitginal
style in the city. The built up areas also contaire than 15% area in form of city and neighboudhiewel
parks allocating about 5 skm open space per pasoity level. The open space in form of tot-lamall
parks, incidental open spaces are in additionito Hence more than 40% land is under green. Efldke
water harvesting, recycling of liquid and solid veasuse of non-conventional energy, differentiatipg
policy, energy audit, and state of the art techgyletc. for minimal energy consumption are adopdegive

a sustained life to the city of Delhi.

2 ENVIRONMENT — PROVISION OF MASTER PLAN FOR DELHI 20 21

Creation of a sustainable physical and social enwent for improving quality of life is one of timeajor
objectives of the plan. The almost unprecedentate sand speed of urbanisation in Delhi has resuited
enormous pressures on the physical environment avislevere adverse impact in terms of pollution, and
today Delhi is considered to be among the mosupedll cities in the world.

The city’s environment can essentially be seeneinms$ of two components of urban management- the
environment per se, or the habitat, and servicesagament. The former pertains to the natural featand
resources including: the elements of air and noisger (water bodies-river, lakes, drains and pcaus
ground water) and land with reference to open spageeen areas and other surface and sub-surface
conditions. The latter is related to the built @miment and includes the environmental infrastmectuwater
supply, sewerage, solid waste disposal, and thepatation network.

A clear approach towards management of 4 typewasites generated in Delhi, namely Solid Waste,
Hazardous Waste, Bio-Medical Waste and Electronasé/, should be adopted. The approach should take
into account the need for adopting the Clean Dgrant Mechanism (CDM) and the awareness of the
carbon credits that can be earned and encashadjtheoplanned and organized mechanism, to be dealo
for this purpose.

2.1 Natural Resources
Natural Resource Conservation includes managenfevdter (surface and ground), air and noise.
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2.1.1 Water (Surface and Ground)

(a) The surface water resources in Delhi are bisicamprised of the river Yamuna, drains and the
lakes/ponds. The ground water in Delhi occurs infioed and semi-confined conditions, with depths
varying from 1 m to 10 m below the ground level amdhe alluvial terrain, several sandy aquifersurcat
different levels upto a depth of 70 m. Based omlissiand statistics, some of the striking feattines are
revealed about the surface water resources in @eghi

e The Yamuna river and the drains are highly polluted

* The supply of water for human use is too much isoalie terms, but is characterized by iniquitous
distribution in per capita terms in different areasd significant wastage;

« Assuming that 80 percent of the water is conveitged waste water, the capacity to treat waste
water is grossly deficient; Various options for tkeuse of treated waste water must be explored and
implemented.

« The actual quantity of waste water treated is mhelow the installed capacity on account of
missing links in sewer connectivity between the egation points and treatment plants and
choking/silting of sewer lines, etc. The missingks in sewer connectivity must be covered for its
continuity from the generation point to the treatinglant.

¢ The planned re-use of treated waste water is minesc

« The treated wastewater is being largely put batt the drains and gets polluted again before
flowing into the river Yamuna, which receives 70qent of its waste from the 22 kms. of its flow
through urban Delhi which, in turn, constitutesyol percent of the total length of the river basin
stretching from its point of origin till its mergerto the Ganga at Allahabad;

« A large number of the traditional water bodies lire tform of ponds, etc. (excluding areas of
unintended water logging along railway tracks, kigiis and canals etc.) have been encroached or
have otherwise become defunct.

* The standards for STP/CETP developed by Centrédititwi Control Board/Delhi Pollution Control
Committee should be adhered to.

« The public participation and education programmaestrbe encouraged so that the sensitivity of the
water resource is understood by the consumersstsidnd Resident Welfare Associations.

(b) Groundwater is one of the major sources forewatipply in many parts of the country. In Delhd,to
ground water contributes a substantial quantitywater supply. Especially in new development areas,
groundwater is largely being used as drinking wedsources.

The average annual rainfall in Delhi is 611 mm. ldwer, recharge of ground water gets limited due to
decreased availability of permeable surfaces owgngrbanisation, and the runoff getting divertetb ithe
sewers or storm water drains that convey the waterthe river Yamuna. The annual rainwater haragst
potential has been assessed at 900 billion litre2600 million litres per day. If even 25% of thisuld be
harvested it would imply availability of 625 mid,hiech would be nearly equivalent to the presently
estimated deficiency. This is in addition to thegmtial for roof water harvesting assessed at 2i ml

The existing drainage basins shall have to be nsaffesustainable in water management by integrating
water-sewerage-drainage systems. New projects ggrédation of present infrastructure should bertake

in addition to promotion of water conservation tihgh an integrated and a community driven model.
Complimentary short term and long-term strategeesiantioned above will need to be initiated.

(c) Development of parks and green corridors alttregdrains should incorporate conservation of gdoun
water and water bodies. to recharge the groundrived@servation of water bodies and rainwater dhall
essential.

(d) To increase sub-surface soil water through agempf rain water, porous paving tiles should kedua
the pavements and soft parking areas. all the nmadgds/flyovers must have the provision for rainteva
harvesting.

Water bodies, having a minimum size of surface akd ha., shall be preserved by the concerned
authorities. Further efforts shall be made at tloalllevel to retain smaller water bodies.
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2.1.2 Air

Despite various initiatives and measures taken theepast few years, like introduction of CNG andiR©
Il norms etc., the air quality in the city, in tesrof pollution levels, has continued to be a maiferoncern,
and has been responsible for a number of respjrdiseases, heart ailments, eye irritation, asttetta,The
three main sources of air pollution in Delhi arédniealar emission (around 70 percent) industrial ssioins
(around 20 percent) with a major element of thisiog from the three thermal power plants, and fasher
sources such as diesel generator sets and dormmesking, burning of biomass, etc.

Apart from the issue of pollution on account ofustties, the major area of planning and interventould
relate to transportation planning. With the phenoahgrowth in the number of vehicles, almost 8-hiet

in the last two decades in absolute terms, the migstificant aspect in the context of congestiond an
pollution, relates to the growth in personalisethgport as compared to the availability of publmsport. It
has been estimated that buses, which constitutdybhr2 percent of the total number of vehiclesecto
around 60 percent of the total transport load, evpigrsonal vehicles —cars and scooters, thoughsal@o
percent of the total number of vehicles, caterrtuad only 30 percent of the travel demand. Subtluge
share of private vehicles in Delhi, while servingetatively limited purpose in terms of the trandption
modal split, obviously creates tremendous pressuraoad space, parking, and pollution directly and
through congestion.

Public transportation planning must, thereforeyelthe future policy. So far public transport iggkely seen
as the transport mode for the not so well off andrer sections of the community, who cannot affiard
own/use personal transport. An important elemenpadicy would now also have to aim to make public
transport a mode for personal vehicle owners aedsutirough a mix of incentives and disincentivigzart
from aspects like frequency, inter-modal integmatia possible single ticketing system, use of paykiolicy

as a means to influence vehicle use, etc., thetguélpublic transport, particularly buses, wouleed to be
significantly upgraded, inter-alia, keeping thenedat of clean transport in view.

Another issue which has been raised in the cowtiexthicular congestion and pollution relates t® plolicy
of mixed land use.

The other elements which would need carefully tibwyt policy measures would relate to the openabio
existing Power plants to significantly reduce tlodugion arising from them, and industries, bothiénms of
pollution control in designated industrial areay] aelocation of non-conforming industries.

As per the Government of India Notification, itrisandatory for all construction agencies to useAdi
bricks or tiles or clay fly ash bricks along witbrml ash in the construction of roads/flyovers erkb@ents
and reclamation of low-lying areas. To control #mbient air quality of Delhi, it may be made maodat
that all commercial vehicles (like trucks and tesjpare converted into CNG. All Thermal Power plants
located in Delhi should be gradually convertedds gased plants.

2.1.3 Noise

Noise is emerging as a major pollutant and irritamtwell as a constant source of disturbance aalthhe
hazards. Against a permissible level of 50-60 &B,dound level in Indian cities often exceeds 80FiIlty
and leaking silencers, over-use of horns and vehiplying on roads accentuate noise level, beghes
noise from commercial and industrial activitiesabated use of sound amplifiers, generator setdised
crackers etc.

The Noise Pollution (Regulation & Control) RulesOROspecify the noise levels in the industrial area,
commercial area, residential area and silence dbrdso specifies banning of all noise creatingvites
between 10 PM to 6 AM, which may be adhered tdhleydoncerned agencies.

By proper land use planning, such as location dllipusemi-public and commercial activities alongjaor
transport arteries, a buffer can be created fadeesial zones. Green buffer through thin leavesdr land
formations, mounds embankments, etc. along maj@dsocould also provide effective barriers to
transmission of noise. It is also necessary to avmonitoring and effective implementation of theise
Pollution (Level) Rules 2000 and, to notify certaireas as ‘No Horn Zones'. The design and surface
material of roads and pavements should also ensdligction of noise. The concerned authorities shoul
prepare area wise traffic calming schemes and aeNdonitoring and Control Plan.
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Working in night shifts for household industriesmmm-conforming industries in the residential arglasuld
be prohibited. Areas located within the air funsklould be planned with due consideration of noise
generated from the aeroplanes.

Environmentally stressed zones in Delhi shoulddemtified and local area environment managememispla
should be prepared for such areas, together wgtliae monitoring.

2.2 Natural Features

The major natural features and eco-systems of Dathithe river Yamuna, together with a network of
streams/drains that empty into the river, and thavalli Range. Both of these are in a state of ickemable
degradation, and it is of vital importance to comeeand rejuvenate these ecosystems. This hasnedgio
bearing, therefore, surrounding states also hagentribute towards their conservation and rejutiena

2.2.1 River Yamuna

Once the lifeline, which spawned the many civiisas and Cities that grew in the area of the preS&T

of Delhi, the River Yamuna today suffers from inqaate flow and quantum of water and an extremeadi hi
degree of pollution. The length of the river in tHET of Delhi is 48 km from Palla in the North tki@a in
the South, with a total river bed/flood plane apéaround 97 km2 which is about 7 percent of thaltarea
of Delhi. A little over 50 percent of the river $ieNorth of Wazirabad and the rest, around 22 knitsto
South, in the Urban area of Delhi. Apart from beihg main sources of water supply for Delhi, ibrse of
the major sources of ground water recharge. Howexer the years, rapid urbanisation, encroachnemts
the river banks, over exploitation of natural reses/water, and serious deficiencies and backlog in
sanitation and waste water management services, tegulted in the dwindling of water flow in theat
and extremely high levels of pollution in the fowh BOD and Coliforms, etc. As against the stipulate
3 mg/l, the designated water quality for bathingooses, the water quality data for 2003-04 sugdhatshe
BOD values range from 1-3 mg/l at Palla, 5.56 mgMNizamuddin and nearly 7 mg/l at Okhla. Similady
all locations, except Palla, the total coliform dé&s are many times higher than the minimum tolerabl
standards for drinking and bathing purposes.

The major source of pollution in the river to thdemt of about 80%, is the the discharge of treaied
untreated water through the 22 major drains, wHlimh into the river. Six of these drains viz. thajafgarh
and the Supplementary Drain, the Shahdara DragDthin near Sarita Vihar, the Maharani Bagh Drtia,
Barapulla drain and the Sen Nursing Home Drainrdaute almost 90 percent of the flow and 80 percent
BOD load levels respectively.

Through public awareness campaigns, people are tideouraged from throwing garbage into the river
the drains and measures are taken to prevent thgosiigarbage by the habitations along side. Reglda
silting of the drains should also be undertaken.

Measures for Rejuvenation of River Yamuna

(1) The issue of pollution in the river Yamuna leagaged the attention of the Supreme Court fotasbie
several years, and it constituted a Committee urlderchairmanship of Secretary, Ministry of Urban
Development to draw up an Action plan for the ciegfiejuvenation of the Yamuna River.

« Minimum flow in river Yamuna to be ensured by Riparstates by releasing adequate water.
* Refurbishment of Trunk Sewerage System

DJB has a network of approx. 130 km. length of kreewerage system to convey the collected sewage to
different STPs for treatment. Nearly 91 km of selszs are in highly dilapidated condition and héezn
silted to the extent of 50 % to 70 % at differemétshes.

» Treatment of the flows in Najafgarh and Shahdasendr
e Laying of Sewer Lines in the un-sewered areas dfiiDe
* Removal of Slum Cluster and Yamuna River Bed

e Treatment of Industrial Effluent

(2) Apart from the above measures, steps wouldrssa to be taken to augment ground recharge fhem t
river and decentralised wastewater treatment sysidém@ creation of ‘regulated flood plane reservoiier
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storing the excess monsoon overflow at suitablations would augment the water retention capadith®
riverbed.

(3) At another level, a strategy for the conseordtievelopment of the Yamuna River Bed area nexds t
developed and implemented in a systematic maniés.isue is sensitive both in terms of the envitent
and public perceptions. Any such strategy will neethke into account the cycle of flood occurrenaad
flood zones, the ground water recharge potentiadsraquirements, potential for reclamation derifredn
the foregoing considerations, designation and dation of appropriate land uses and aesthetidseoRiver
Front which should be more fully integrated witle ity and made more accessible- physically, fonétily
and visually.

(4) Environmental study of the existing major deagihould be conducted before their covering.

2.2.2 Regional Park

The Aravalli Range in the NCT of Delhi comprisegtud rocky outcrop stretching from the Universiitle
North to the NCT Border in the South and beyond] sizeable areas of the same have been desigrsated a
the Ridge. This is not a continuum as various ugeing stretches have, over a period of time, teenght
under urbanisation - for example the Central Rigigea was planned as an integral part of New Dathhe

time of the development of New Delhi as the Capitahe early part of the twentieth century. Theskéa

Plan of Delhi — 2001 identified the Regional Partoifour parts as below:

¢ Northern Ridge 87 ha.
¢ Central Ridge 864 ha.
e South Central Ridge 626 ha. (Mehrauli)
e Southern Ridge 6200 ha.
The area of Regional Park is 7777 hectares. Pénihas been notified as Reserve Forest.

2.2.3 Green and Recreational Area

Delhi has a much larger green cover than any obther metropolitan city in the country, and cowlell be
called a “Green City”. The green/recreational usmestitutes 8,722 ha of land as per MPD 2001, wigch
around 19 % of the total urban land area of 44 7This includes 1577 ha under the Northern, Geatd
South Central Ridge (the remaining area of the ®idyg in the rural area). The balance area under
recreational/ green use i.e. 7145 ha is in the fofnDistrict Parks, City Parks, Community Parks. etc
comprising around 15 % of the total urban land aheaaddition to this, a large chunk of green aiea
provided in the form of Neighbourhood Parks/Toslot the gross residential use zones, plantatiorsig

in large campuses like President’s Estate, INUJIBRIhi University, plantations along drains awddside
plantations. In addition to above, two Bio-diveygiarks are under development.

In the Urban Extension the green cover is to beigen at the rate of 15 % of the total land, extigdhe
Ridge Regional Park. Out of this, some area shalldbveloped in the form of formal parks for the
community and the rest shall be developed as waddlaand incidental greens for balancing the
environment. This will be in addition to the devaieent of specialized parks like Bio-Diversity Parks
plantation along the roads, drains, riverbank, etc.

S.No Category Planning Norms & Standards
Population/Unit Plot Area
(Approx.) (Ha)
1. | City Park 10 lakh 100
2. | District Park 5 lakh 25
3. | Community Park 1 lakh 5
4. | Neighbourhood Park 10000 1.0
5. | Housing Area Park 5000 0.5
6. | Tot lot at Housing Cluster 250 0.0125
Level
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Tab. 1: Planning Norms, Standards for Recreatidneds/ Parks at Sub-City Level.

2.2.4 Amusement Park

Amusement Park up to 10 ha may be permitted inribigPark. Following development controls shall be
applicable:

¢ Max Ground Coverage- 5 %

* Max. FAR-7.5

e Max. Height- 8 mt

» Parking- 3 ECS/100 m? of floor area with the stgain to provide min. parking for 100 cars.

2.2.5 Green Belt

The Plan provides for agricultural land as Greett 8leng the border of NCT of Delhi, in synergy wihe
provisions of Regional Plan 2021 of NCR. The bgteads from the NCTD boundary up to a depth of one
peripheral revenue village boundary.

2.3 Physical Infrastructure

A key issue related to the sustainable developrokBrelhi, and a minimum quality and standard ofrlgy
pertains to the availability of, and accessibilitybasic physical infrastructure facilities viz. teg power,
sewerage, drainage and solid waste managementrapite and almost uncontrolled growth of population
has put these facilities under severe pressurethand are significant deficiencies. Even a cursorglysis

of the present state of affairs, infrastructurebfgms could become a cause of crisis. Seweragesalit
waste management are State affairs but water supplyer and drainage are Inter-State issues. Tifisat
need of advance action and arrangement is reqgfgaratle adequate provision of physical infrastroetdror
each component a broad augmentation plan is eakdatimeet the projected requirement. The State
Government to prepare a detailed and integratediplaoordination with concerned authorities, NG{Dsl
community groups.

An integrated approach is envisaged that packagisgatly supportive infrastructure components i.atew-
sewerage-drainage for recycling, harvesting antmgbtuse of water; solid waste-sewerage-power tovey
generation, etc. Innovative techniques for the afsalternative technologies like solar energy, cdiog,
etc., are also to be encouraged. The Master Plegpecthe need for institutional capacity buildifigser
Pays” approach and public private partnership adstfor institutional strengthening. To improve the
efficiency and to boost the performance, more conityyarticipation and decentralised management is
required. Technical feasibility of rehabilitatioaugmentation network of sewerage, water supply and
drainage is required on priority for old built ugeas and the areas identified for redevelopment.

2.3.1 Water

Delhi depends largely on river Yamuna and partialy river Ganga for its share of raw water. For
sustainable development of Delhi, it is essentiaknsure adequate supply of water in terms ofbiitia
quality and quantity. However, Delhi has an averagéer availability of 225 Ipcd, the distributiori ihe
same is not uniform. Some areas get 24 hrs wapg\suvhereas some get hardly 1-2 hr water in a Gag
minimum water supply @ 270 Ipcd will have to be wad for the projected population. The water
requirement has to be made from river water allonand ranney wells in Yamuna flood plains. Thepy
crucially depends on the progress of the proposedsdn adjoining States, Satluj Yamuna link camal a
Sharda Yamuna link canal. Further it will also deghepon the conveyance system, which should b&aaep
before the release of allocated water to Delhi. elar to some extent localised ground water extacind

its supply after treatment to prescribed level oéldy may also be required to meet up the demaimds.
addition, promotion of recycled wastewater basedeshno economic feasibility is also to be doneahzy
concerned agencies for water augmentation.

To improve the water supply in accordance with phgjected requirement upto the year 2021 IntereStat
river water allocation is required to be worked. &t measures are to be taken to reduce unaccaduloe
of water (UFW) and production losses at existingewé&eatment plants. The drainage basins shathdde
self-sustainable in water management by integratiaigr-sewerage-drainage systems. It is imperéativit
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only initiate new projects and upgrade presengstfucture, but also to promote water conservdticough
an integrated and a community driven model, cormmgif complimentary short term and long term
measures as given below:

(1) Towns/cities have so far been planned by ttesipective authorities for their individual neetisere has
been total lack of regional approach for sustamaisle of available water and its conveyance fraasapf
plenty to scarcity. The raw water augmentation showot be territory specific but it should be omgjimnal

basis irrespective of State boundaries.

(2) Recycling of treated wastewater with separaies|for potable water and recycled water. For, tthisl
pipeline system has to be introduced in a phasethendn all the areas.

(3) Ground water recharging through rain water &sting, conserving water bodies and controlling
groundwater extraction:

Groundwater extraction is to be controlled througdistering boreholes and recharging according to
test yields. Ground water management is to be eedooy concerned agency.

Focused planning and action will be required tdaen to prepare and implement rain water as roof
water harvesting schemes both with the aim of dpiitg water use and ground water recharge. For
this suitable mandatory provision to be made fanping and construction of various schemes.

Blue print is required to be prepared for Integidféater Management of all the water resources in
the NCR as well as potential for water reservairslimachal Pradesh and Uttaranchal. Further it is
vital to identify all the potential surface wateousces, ground water aquifers and inter-basin
opportunities for transfer of water to the regidimis should include water mapping, desilting of
existing lakes/depressions for augmentation ofaggrof rain/flood water, capturing the monsoon
run off, rain water harvesting, reuse and recycbhgvaste water and measures for conservation of
water, inter-basin transfer of water. It shouldoaénsure the conservation of natural depressions,
water bodies, flood plains and aquifers. The cotsceb ‘zero run-off drainage’, with retention
ponds, sediments traps and balancing lakes sheudidpted, with a segregated wastewater disposal
system. A green network overlapping the blue ndtwaeould protect the ecology of aquifers, and
also provide a pleasant environment. Simple methofissite planning, which incorporate
porous/semi permeable paving, drop inlet/down pgegiment trap, retention ponds, etc. will
contribute in maintaining ground water table.

Yamuna River, major drains and canals, with indisitrate dumping of wastes, have become

polluted and foul. These need strict pollution cohineasures and eco-sensitive land use controls.
Water flow needs to be controlled and stabilized ararked at each kilometer station. The valleys

should be zoned as water portals, so that thedtaaked with greenery, farmlands and forests.

One of the prime objectives of development showdid live in harmony with the environment.
Efforts should be made to improve the quality @eriwater, to secure its continuous flow and to
encourage the return of aquatic life. This neegw@avement of drainage, waste water treatment and
pollution abatement by sewerage improvement. Thplss water during the monsoons should be
retained in balancing ponds along the riverbederattan allowing it to the downstream areas.

The drains and waterfront can be landscaped irfatme of interconnected parkways. There is no
need for elaborate gardening of the greenwayswildt simple and natural stretch by itself would
be ecologically important. Such trails could be ohthe cheapest forms of drainage and recreation.

Water supply in new areas should incorporate sépdirees — one for washing, water coolers and
garden taps, the second for supplying potable wAtenon-residential buildings having a discharge
of over 10,000 litres a day should incorporate atesmmater recycling. The capacity of the sewage
treatment plants/recycling plants would be equabrtanore than the water inflow requirements so
that it may be possible to treat major part of dismcharge excepting toilets and kitchen discharge.
Keeping in view the uses of recycled water, a pobkball be formulated for determining the
optimum water requirements for various uses.

The wasteful practice of ‘drill, pump, and spilla$ to be replaced by efficient methods of water
conservation, use, and recycling as standard anddawary procedures. There is a need to
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incorporate the mandatory stipulation of water sghivaterless flushing system in the Building Bye-
laws.

2.3.2 Sewerage

The existing capacity of sewerage system in Dsligrossly inadequate, as only about 55% of the lptpo

is covered under organised sewerage system and &b6%w under on-site sanitation systems. Rest of the
population does not have proper access to samitdfoilities. The sewage treatment facility is also
inadequate.The increasing pollution in the rivemYiaa is a major indicator of lack of sewage treatme
facilities.

By the year 2021 entire Delhi should be serveddgular sewerage system. It should be developed in a
phased manner. The areas where immediate reguiarage system is not available, low cost sanitation
system by individual families could be adopted abk@rt-range provision. These should be plannetidh a
way that in the long term regular sewerage coulgro®ided. To improve the sewerage and sanitattua,
surface drainage and sewerage systems would hdeedeveloped in an integrated manner.

Planning of the city must incorporate land at appeie locations for sewage treatment plants (STPs)
sewage pumping stations, recycling plants for wasser, sewage treatment plants, common effluent
treatment plants (CETPs) with supportive distribeitinfrastructure i.e. conveyance system to be taid
carry treated wastewater from STPs to the areasalternative uses. Decentralised STPs with smaller
capacities are to be provided at the communityispbbevel. Possibility of recovering energy/ gasfasl
from sewage shall be explored.

The liquid waste would be taken care of by augnmgntihe capacity of existing treatment plants ad a®l
through new sewerage treatment plants. The sewsyagem is designed to handle domestic liquid waiste
80 % of the water supply, which has to cater to0Lt@d (4950 mid) of waste water by the year 202 T
wastewater is also generated due to the use ohdneater drawn from the boreholes installed bypielic.
The needed capacity has to be monitored with pimvisof water recycling infrastructure and
mini/decentralised treatments. The treated sewéftygeit should be recycled for non-potable useg lik
gardening, cooling towers, etc.

2.3.3 Drainage

Drainage has two aspects: flood protection andrstwater discharge, which are interrelated. Thenstor
water and flood protection in Delhi are not locait thave regional bearing including areas of Stdte o
Haryana and Rajasthan. The main drainage systebDelbii is such that all water collected through main
drains, link drains and small rivulets is discharjgo Yamuna. On the basis of topographical chiaretics
and existing drainage network of Delhi has beerddi into five drainage basins namely Najafgartipuy,
Shahdara, Khushak nallah and Mehrauli. The blockégmtural channel is a matter of concern. It &nty
because of the encroachment by slum dwellers atmngrains which causes choking of drains and flapd
in the upstream areas due to reduced carrying itgpabe other major reason is dumping of solid t&ds
the drains causing blockage. The blockage of nidiégaressions and drainage channels must be predhibi

To improve the drainage system, effluent treatmaants should be provided at outfall of drains and
aeration units at interceptions with advanced tegles for maintenance of drains. A time bound actio
program for augmentation and capacity revisionxidtang and new drains (due to increase in runfrafin
urban extensions) is also vital. Check dams andedsn/ lakes may be designed for increasing groun
water table and as storm water holding points wlareneeded. The design shall preserve the natural
drainage pattern after the development of an area.

Drainage should be linked with the ecology and gmestworks, by adopting the concept of “bio-draiiag

Regular desilting of drains and control of dumpofgsolid waste/malba into the drains should beriake.
Public awareness program need to be taken up otiaien with NGOs and RWAs to make the people
aware about the consequences of dumping garbdbe drains.

2.3.4 Power

The present total availability of power is 3170 MBased on the 17th Electricity Power Survey of dndi
Central Electricity Authority, requirement of powfer Delhi in the year 2021, as tentatively estiecaby
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the Delhi Transco Ltd. is 11000 MW. To meet theitoldal requirement of 7830 MW, the concerned
agencies need to augment the power supply and Vmpttee transmission and distribution system. The
additional power requirement would be met from @ked share from the grid system and local geerati

for which required land component will be identifie

Following critical areas need to be attended faregy efficiency:

(1) The concept of energy efficiency should begithwthe idea of Zero-fossil Energy Development (ZJED
which envisages an urban form and design of passiilding envelope that reduce the demand for pdawer
the point where it becomes economically viable $e energy from renewable resources. This involves a
holistic approach combining the issues and actaingarious levels of planning, design, constructom
maintenance leading to a sustainable and energgieeff regime. The city geometry, restructuring and
zoning with self-contained neighbourhoods could imise the need to travel and substantial saving of
recurring energy/ fuel consumption. Integrated mtrassport system, traffic and transit operation an
management, better tele-communications, promotiogcles and NMV transport, is another major area of
energy efficient habitat. The introduction of eneaudit and design of energy efficient buildings dite
planning, heights, form, construction and materaald reducing energy demand by passive micro-amat
design approach, intelligent energy controls, neebvery, landscape, opening design, furnishings, are
the critical considerations. The key to future isydernetic form of sustainable energy, which irdbes
symbosis, recycling and energy chains.

(2) Load management techniques and energy accgustiauld be adopted. Schemes to minimise power
thefts/ losses by improved metering arrangemerntsldtbe enforced.

(3) Non-conventional energy sources like recoveengrgy from sewerage, solar energy, etc. shoulcgsed
for street lighting, lighting at public spaces, n@geas, traffic signals, hoardings, etc.

(4) To supplement part of the estimated growing grorgquirement, non-conventional sources/solargsner
and other actions proposed are as follows:

» Solar energy should be encouraged for all unith flaor area of more than 300 sgm.

« Compulsory Solar Panels for public advertisinghiigg in open areas, public utilities, streets, etc
« As alternate mandatory arrangement during powextouteplace generators/inverters etc.

* Adoption of Load Management Technique.

» Tariff restructuring and improved metering arrangetrto minimize power thefts/losses.

< Interim solutions of single point connection in utferized colonies and jhuggies.

« Private Sector Participation in different stage®ofver generation, transmission and distribution.
* Incentivising energy savings and use of energgiefit gadgets.

e Public awareness, capacity building and training.

(5) v) As per Asian Development Bank’s report (1PP@tential in saving due to better overall effiaig
in domestic sector is about 20% by adopting follayuneasures:

* Replacement of low efficiency incandescent lamphwiigh efficiency fluorescent tubes (CFLS)
without compromising with the lumens output.

e Similarly for refrigerators, which account for 3086 total electricity consumed, measures like
increased thickness of foam insulation, use of haghfficient compressors increased evaporator
surfaces, use of tighter door seals and throudinteal improvements can reduce consumption from
540 KWHY/year to 300 KWH/year (for a 165 litre rgfrator).

e Incandescent bulbs, neon tubes and fluorescentslarg giving way to light-emitting microchips
that work longer, use less power and allow theaidght in new ways. The chips, known as light
emitting diodes, or LEDs have huge performance @atdeges in many mundane tasks (such as traffic
lights). These consume 80 per cent less electribiy the bulbs and have longer life. Moreover,
they have the safety advantage of gradually fagietgad of burning out. This eventually results in
huge savings in terms of energy and maintenands.cos
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2.3.5 Solid Waste

The problem of solid waste management in Delhi Ssuaing serious proportions due to increasing
population, urbanisation, changing lifestyles amhsuimption patterns. The garbage from unauthorised
developments, slums, JJ settlements, etc is ndectedl which further adds to the environmental
degradation. The projected average garbage gemengpito the year 2021 is at 0.68 kg per capitadpgr
and total quantum of solid waste is 15750 tons/day.

Management of solid waste involves waste generasegregation and storage; waste collection; waste
transfer/ transportation; treatment, recycle, reuseovery; and disposal. For effective waste marant,

its segregation at the community and neighbourHewel is imperative. The waste shall be segregatet
collected, in separate chambers. For this, invobrof rag pickers is to be encouraged.

The municipal biodegradable and recyclable washéginis segregated at the source, decentralisativieant
at neighbourhood level may be adopted, while for-nimdegradable, centralised treatment may bevieltb

The other type of specialised waste includes bidoadétvaste; hazardous waste from industries; caagtm
debris and fly ash; meat processing centre etqpd3& of bio-medical waste is to be as per bio-padi
waste rules and hazardous waste requires speaidlimg according to hazardous waste handling rules.
Proper dumping, recycling and reuse of construatiebris and fly ash have to be linked. Meat praogss
centre waste is to be recycled for chicken feed etc

Considering the nature of solid waste and the eman@spects of its disposal, major part of solicstea
especially non bio-degradable has to be dispodad eanitary landfills. Recycling should be preést than

disposing off the waste in sanitary landfill sitegerever possible. The segregation of solid walteild

start at the point of generation of the wastehtiwdd be collected in two separate bags of greenbdarck

colour. The involvement of RWAs and Rag pickersaidion will reduce the qguantum of waste drasiycal
And it will also result in the reduction of areayuéred for landfill sites.

Further, some more viable alternatives to landfilis vermiculture, fossilisation, composting etcasié¢
Minimisation Circles (WMCs) should be constitutetlanade effective. Implementation and monitoring &
Bio-Medical Wastes (Handling & Management) Rule898, for hospitals, nursing homes, and clinics
should be taken up. The filled up sites may bea@usr plantation or as recreational area. The gseg
sites for sanitary landfill and compost plantstarbe finalised by the MCD.

This shall also include buffer zone of ‘no develgmt around landfill sites. Keeping in view the tfalat
finding new sanitary landfill sites in Delhi is lweoing extremely difficult, there is no option, Hatresort to
alternative and decentralised methods of wastetntiegat, reduction, recycle and use, which include
composting. Pilot projects in this regard have baden up by the MCD with the consultants. verntiog,
fossilisation and composting. Pilot projects irsttegard have been taken up by the MCD with coastgt

2.4 Mixed Use Regulations

The policy acknowledges the need for permitting efSi&nd for purposes other than that for whiclwvés
originally envisaged and lays down the conditionder which this may be applied in different sitaas.

* Mixed use means the provision for non-residentélay in residential premises.

« The policy aims to balance the socio-economic rfeeduch activity and the environmental impact
of the said activity in residential areas.

* Mixed use allows access to commercial activitietha proximity of the residences and reduces the
need for commuting across zones in the city. Howeatethe same time, it needs to be regulated in
order to manage and mitigate the associated adirapaet related to congestion, increased traffic
and increased pressure on civic amenities.

* The over-riding principles for permitting mixed use the need to acknowledge and make adequate
provision for meeting community needs, mitigatimyieonmental impact and providing for safe and
convenient circulation and parking.

e The extent of non-residential activity seen as dpeirecessary or desirable by the residents
themselves varies from area to area based on ti®eoonomic status of the residents as well as the
past pattern of development in that area. Whiléageicolonies may need non-residential activity as
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an integral part of their livelihood, some otheraynwish to preserve the residential character of
their colonies and neighbourhood.

The following three broad types of mixed use amnigsible, in residential premises:
* Commercial activity in the form of retail shopsglots abutting notified mixed use streets.

e “Other activity” broadly in the nature of ‘Publicmd Semi-Public’ facilities and as per conditions
specified, in plots abutting roads of minimum ROW.

* Professional activity as per conditions specified.

3 CONCLUSION

Despite that the city is growing at a rapid pacd sndeficient in many ways which affects enviromtye
however, the concerned Agencies are fully awatheif role to make Delhi a Green City and are iocpss
of making provisions, preparing action plans, sgtsystem to get equipped for the new challengeTdie
concerned agencies have also started taking upvdinks which are of initial stages and do not reguir
elaborate system and huge expenditure. Howeweill ibe a challenge to them and their endeavowraock

in this direction and bridge the existing gap adl ag to achieve targets towards fulfilment of tiwals to
make the City Green in real sense.
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