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EXECUTIVE SUMMARY

PROJECT BACKGROUND

The Regiona Plan 2021 for NCR as prepared by the National Capital Region Planning
Board (NCRPB) was notified on 17.09.05 under Section 13 of NCRPB Act, 1985. The
Government of NCT Delhi intends to prepare Sub-Regiona Plan (SRP) with the perspective of
year 2021 within the overal framework of RP- 2021 for NCT Delhi Sub-Region of the National
Capital Region.

The National Capitd Territory of Delhi, which recorded an extraordinary increase of population,
has also witnessed a phenomenal physical and economic growth. This has resulted in tremendous
stress on the land use and infrastructure, proliferation of slums and unauthorized development,
traffic congestion, deterioration of air and water quality. Present state of development has far
exceeded the carrying capacity of the land and environmentally not sustainable having long term
implication on the quality of life and livability. Need for planned development of Delhi in a
regional context rather than as a standal one entity was felt since the time of preparation of the first
master plan during the year 1961-62 which eventually led to enactment of NCRPB Act in the year
1985 and formulation of the Regional Plan for NCR. The National Capital Region includes NCT-
Delhi, fourteen districts of Haryana, eight districts of Uttar Pradesh and two district of Rgjasthan.
Total area of the region is 55,083 sg. km.

Vision of SRP 2021

Taking cognizance of the basic policies envisaged in Regiona Plans of 2001 and 2021 the
vision of Sub-Regional Plan 2021 for NCT Delhi aimsto:

“To make Delhi environmentally sustainable, liveable and inclusive city and to spread the
development impetus of Delhi across the National Capital Region by improving linkages between
the capital city and its region to achieve balanced devel opment of the entire NCR .

Objectives
To fulfill the above vision, the SRP Delhi 2021 will have the following objectives:

o To assess the existing scenario in order to suggest policies for dispersal of economic
activitiesin line with Regional Plan-2021.

e To study and evaluate the existing infrastructure gaps and suggest measures for improving
the quality of life and better living environment while ensuring balanced development within
theregion.

e To suggest policy framework for optimum utilization of land, natural resources and
conservation of environmentally sensitive areas.

e Toevolvestrategies for effective implementation of policies.

REGIONAL SETTING

NCT Delhi located in the north-central part of India and falls between 28°-24'-17" to 28°-
53-00" North Latitude and 76°-50'- 24" to 77°-20"- 37" East Longitude. NCT Delhi situated on
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the banks of Yamuna River and bounded by four districts (i.e. Sonepat, Jhajjar, Gurgaon and
Faridabad) of Haryana from west and south-west edges and three districts (i.e. Baghpat, Gaziabad
and Gautam Buddha Nagar) of Uttar Pradesh from north-east and east edges.

The NCT Ddhi is having dudl jurisdiction i.e. Union and State Government. At the time of
the1991 Census, Delhi was a single district territory. However, in 1996 the Government of NCT
Delhi, through a gazette notification, created nine districts and 27 sub-divisions and Population
Census for the year 2001 was conducted for same. For the year 2011, NCT Delhi is comprised of
nine districts, 27 sub-districts, 112 villages and 113 towns as per Census of India 2011.

Major Linkages

NCT Delhi embedded with strong connectivity via roadways, railways and airways to
NCR and other al the major cities and areas of the country, comprising of various Expressways,
National Highways, State Highways, major district roads, other district road, Railway lines,
Airports, etc.

Physical Features

Although NCT Delhi comprises only 2.7 percent of NCR it is quite diverse in terms of its
physiography and unique geomorphic features such as the river Yamuna, aluvia plains and the
remnants of Aravalli range, popularly known as Delhi ridge. Accordingly, NCT Delhi can be
divided into three distinct physiographic parts - the Delhi ridge, the Yamuna flood plain and the
plains. The ridge constitutes the most dominating physiographic feature of thisterritory.

The Delhi ridge which is consists of quartzite rocks and extends from southern parts of the
territory to western bank of Yamuna. The alluvial formations overlying the quarzitic bedrock have
different nature on either side of the ridge. The Yamuna flood plain contain a distinct river
deposit. The nearly closed Chattarpur alluvia basin is occupied by aluvium derived from the
adjacent quartzite ridge.

DEMOGRAPHIC PROFILE

According to census of India 2011 population of NCR was 4,60,49,032 persons and the
NCT Ddhi with the population of 167,87,941 persons has the largest share of 36.4 percent
followed by Uttar Pradesh sub-region (31.7 percent), Haryana sub-region (24.0 percent) and
Rajasthan sub-region has the lowest share of 8.0 percent. In the NCT Delhi share of population
has increased from 31 percent in 1981 to 36 percent in 2011, while other sub regions of NCR i.e.
Haryana, Rajasthan and U.P. observed decline in share of populationin NCR.

NCT-Delhi is highly urbanized with 98 percent of its population living in urban areas as against
the national average of 32 percent. The rural population of NCT Delhi has declined by 55.6
percent from 9.5 Lakh in 2001 to 4.20 lakhsin 2011.

Settlement Pattern

As per Census 2011, urban population is 97 percent of total population and
accommodating in 75 percent of the area under 113 towns of NCT Delhi. Out of 113 towns (3
Statutory and 110 Census Towns), 15 towns fall in Size Class | which include al the three
Statutory Towns and 12 Census Towns. 21 Census Towns fall in Size Class 1I; 23 Census Towns
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fal in Size Class Ill. The maximum number of Census Towns, i.e., 33 falsin Size Class IV. In
the remaining two Size Classes, viz., Class V and VI, the number of towns are 17 and four

respectively.

In NCT Delhi, observed reduction in its rural population and settlements. As according to the
Census of India, 54 percent area designated as under rura area in 1991, which declined to 25
percent in 2011. Simultaneously, the number of villages were also reduced to 112 in 2011 from
300in 1991.

ECONOMIC SCENARIO

Delhi is a prosperous state with the second highest per capita income in India. The
average per capita income of Delhi remained more than three lakhs in two consecutive yearsi.e.
2017-18 & 2018-19. Delhi ‘s per capitaincome is amost three times the national average, both at
current and constant prices. Delhi ‘s per capitaincome at current prices reached 328985 in 2017-
18 as compared to 298832 in 2016-17 and 273301 in 2015-16. The advance estimate of per capita
income of Delhi at current prices during 2018-19 is estimated at 365529. In view of the constantly
changing economic scenario of NCT of Delhi, it isimperative to analyze and assess the economic
devel opment trends, along with economic/fiscal policies and suggest future directions of growth.

Delhi ‘s per capita income is almost three times the national average. Per capita income reached
Rs.3,28,985 in 2017-18 as compared to Rs.2,98,832 in 2016-17. For 2018-19 estimated per capita
GSDP Rs.3,65,529. Gross State Domestic product (GSDP) of Dehi increased at a Compounded
annual growth rate (CAGR) (in Rs) of 12.41 per cent between 2011-12 and 2018-19 to reach Rs
7.80 trillion. The contribution of the tertiary sector, recorded at 84.12 per cent in 2018-19,
secondary sector at 14.00 per cent and 1.88 percent in the primary sector.

Delhi isan amost fully urbanized state with the growth of workers and non-workers being higher
than the national level. While the persons employed in the service sector and industrial sectors
constitute a major share, the percentage of persons engaged in the primary agriculture sector is
steadily decreasing. Trade and commerce have played a pivota role in promoting the growth of
Delhi ‘s economy by making a significant contribution in terms of GDP and gainful employment
to alarge section of society. Delhi is the biggest trade and consumption center in North India. It
has attained the status of a major distribution center by virtue of its geographical location,
historical factors, availability of infrastructure facilities etc.

- NCT Déehi being one of the best performing metro regions in the globe should be used to
as a focal point to trigger pace of economic development in the entire NCR. Special
emphasis should be given to service sector and selective high value manufacturing sector

- Delhi is fast turning into a commercial hub. There is thus a need to focus our approach
towards resolving issues relating to commercia enterprises.

- Provision for integrated freight complexes and wholesale markets along transit corridors

- Encourage knowledge-based economic activities such as IT/ITeS, designing, R&D and
financial services.

- Upgradation and modernization of existing industries while promoting hi-tech and low
volume- high value-added industries, which are not labour intensive.
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The following items/products have got good potentia to be manufactured in Delhi —

o Gems& Jewellery

¢ Handloom, Handicrafts & Decorative ltems
o Artificial Jawellery making

¢ Khadi and Villageindustries

e Bakery Products

e Electrica Home Appliances

e Packaged Food Products

o Plastic Products, Water purifiers

e Flavours

o Perfumes

e Fragrance & Deodorants

e Garments

e Sted Furniture & Office Furniture
e CFL Lamps

e Invertors & Batteries

e Hosiery & dlied Products

o Detergent & cosmetic products
e Leather goods

e Leather Garments

e Packaging Units

e Printing

e Optical lenses

e Board & paper corrugation

e Non PVC Footwear

e Leather footwear

e Corrugated Boxes

e Leather Bags and accessories
e Plastic Containers

e Plagtic films and bags

o Steedl Fabrication

TRANSPORT
Road Networ k

It is observed that, growth of vehicular population increased drastically in NCT Delhi
during last decade 2001-11, as vehicles per 1000 persons increased from 211 vehicles per 1000
persons in 2001 to 388 vehicles per 1000 persons in 2011. Similarly, the number of vehicles per
household has increased from 1.1 in 2001 to 2.0 in 2011. Massive vehicular population of NCT
Delhi ultimately adding to traffic congestion especially during peak hours causing loss of valuable
man hours.

Existing road network of NCT of Delhi consists of both ring — radia road pattern. Broadly, the
road network is designed for regional, intra - city and local traffic comprising of expressways,
National Highways, ring roads and other urban roads.



Rail Network

In the National Capita Territory of Delhi both intercity and intra-city passenger
movements are being catered to by the existing rail network comprising the Regional and Ring
Rail Systems respectively. While, Delhi is the headgquarter of the Northern Railways of Indian
Railway and al'so a mgjor railway junction having six major railway stationsi.e. New Delhi, Old
Delhi, Hazrat Nizamuddin, Anand Vihar, Delhi Sarai Rohillaand Dehi Cantt of NCT Delhi.

Public Transport

Public transport in Delhi has two major components viz. bus transport and metro rail.
These two major transport systems are playing a vital role in facilitating public transport in Delhi.
In fact, both the systems are the lifeline of the people of Delhi. At present, the daily ridership of
Delhi Metrois 60 lakhs in the year 2020. However, daily average passenger ridership on DTC and
cluster busesis 29.86 lakh in the year 2018.

Airport

Indira Gandhi International Airport (IGIA) is the primary civil aviation hub for India and
the National Capital Region of India. It is spread over an area of 5106 acres (2066 Ha), situated in
Palam, South-West of New Delhi. IGI Airport isthe busiest airport in Indiain terms of passenger
traffic and second busiest in term of cargo traffic. The overall airport infrastructure has the
capacity to handle 62 MPPA (Million Passengers per annum) and Cargo handling capacity of 1.5
MMTPA.

Traffic Characteristics

Average Daily Traffic (ADT): 12,10,896 vehicles (12,27,873 PCUs) a NCT-Delhi
boundary

Passenger ADT: 11,07,043 vehicles, Freight ADT: 1,03,853 vehicles. The volume / Capacity
Ratio: 1.01 to 2.83 on magor roads. Occupancy: two wheelers- 1.59, three wheelers-2.93,
Car/Jeep-2.79, Buses- 39.77 & mini buses- 11.18

Trip Length Frequency: Two-wheeler- 87 percent up to 0-25 km, 3wheeler- 89 percent up to 100
km and buses trip lengths up to 250 km. Vehicle Trip Purpose: Work’ and ‘Business’ (32 percent
and 23 percent), Socid trips (13.0 percent) & Education trips were low (2.3 percent).

Travel Pattern characteristics:

Tota 151 lakhs person trips (Intra-City: 117 lakhs and Inter-city: 33.4 lakh trips per day).
Modal Split: Private modes (i.e. Two-wheeler & Cars): 41 percent. Public transport modes (i.e.
Auto, Bus, Metro, Trains): 59 percent. Per capita trip rate (PCTR) (excluding walk trips):
increased from 0.72 in 1981 to 0.87 in 2001. Trip by purpose: Educational (38 percent), Work (30
percent), Business (15 percent) and other (15 percent).

POWER

The per-capita consumption of the consumers in Delhi is more than 1,561 units per
annum as against the national average of 1,122 unitsin 2016-17. The power supply position of
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Delhi has been viewed in terms of peak demand experienced and met by individual DISCOMs.
Indraprastha Power Generation Company Limited (IPGCL) and Pragati Power Corporation
Limited (PPCL) are managing the power plants in Delhi having a total instaled generation
capacity of 1983.2 MW.

Total generation Capacity of Power in Delhi: 2955 MW (7346 MU) and total peak Demand 7400
MW (2017-18). Per-capita consumption in Delhi is more than 1561 units againgt national average
of 1122 units in 2016-17. Other than TPDDL, all other DISCOMs face a shortfall in the range of
7.40 percent to 23.44 percent in terms of peak demand (FY 2015-16 to FY 2018-19). Coa based
power stations are shut down. CCGTs (Gas turbines) underperforming due to unavailability of
gas. Dehi has 1697 MW gas based embedded generation capacity lying unutilized. Delhi’s solar
potential is 2.5 GW, with roof-top space availability for solar panels at 31 sq. km. Potentia to
shave off 10 percent of peak demand by 2025. Of this potential, 26 percent is in the
government/public sector, 25 percent in commercial/ industrial sector, and 49 percent in domestic
sector. Peak demand met increased from 4720 MW in 2010-11 to 6526 MW in 2017-18. System
availability is 97 percent in the last eight years. During 2010-11 to 2017-18, 50 percent jump in
domestic sector.

Power purchase in Delhi has grown by 55.38 percent during the last 10 years. 25.76 percent of
total power purchase from own generation. 74.24 percent is purchased from Central Govt., Jhajjar
power station (APCPL), Sasan power station, Nathpa Jhakhri power station, NTPS Stations,
NHPC, THDC and NPC. There is a need to focus on innovations and renewable sources of
energy. Instantaneous generation of renewables on a hot June day can exceed the entire power
demand of the state, hence need for smart grids, grid flexibility and transmission.

There is a need to encourage and focus on renewable sources of power production and
innovations in the power sector. Follow the leads of Demand side management, replacement of
old sick cables, expand and upgrade the power distribution network.

WATER

Due to high water consumption of the urban populace, Delhi is a heavily water stressed
state. Delhi has several sources of water. 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 Delhi’s six sub-basins
and flood waters transiting through Delhi from Haryana discharging into Yamuna). Delhi is a
riparian state of the River Yamunawhich isthe only river flowing through the NCT of Delhi. This
river congtitutes the primary source of water supply to NCT Delhi.

Water is supplied to about 18 million population of Delhi through existing water supply network
comprising of 14355 km long pipelines and more than 107 underground reservoirs (UGRS). Delhi
uses an average of 835 MGD raw water daily from various sources. Ganga River (330 MGD),
Yamuna River (207 MGD), Bhakra Storage (218 MGD), and groundwater (80 MGD). The water
treatment and supply capacity, which was 650 MGD in 2002, has been increased to 906 MGD in
2014. There 12 Water Treatment Plants in Delhi and two new Water Treatment Plants have been
constructed at Dwarka (50 MGD) and Okhla (20 MGD).
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South & SW Ddhi, being at the tail end receive less water, resulting in excess ground water
extraction, depletion in ground water. 1.79 lakh un-metered connections & 4.00 lakh meters’
defective/ non-functional. Water subsidies are unsustainable for O & M which leads to more
wastage, drains govt. financialy.

The need for asingle unified agency such as ‘State Water Resources Board’ should be established
and tasked with policy related issues for integrated water resources devel opment and management
is elaborated upon. Water Metering coupled with improved recovery of revenue to help reduce the
revenue-expenditure gap. Commercial approach should be adopted by the local bodies for
revenue generation. ‘Public-Private Partnership’ needs to be introduced for operation and
maintenance of water supply.

SEWERAGE, SOLID WASTE MANAGEMENT, DRAINAGE AND IRRIGATION

The growth of the city beyond reasonable limits imposes unbearable strain for
provisioning of two most basic services. water and sanitation. NCT Delhi with 164 lakhs of
inhabitants, is no exception as it generates large volumes of both liquid and solid wastes.

Sewerage

As per Census 2011, Delhi had a population of 16.753 Million and as per the Delhi
Master Plan 2021, the population of Delhi is projected to be 23 Million. Presently, approximately
50 percent of Delhi is not connected with sewerage system. The percentage of network coverage
in NCT Delhi in the year 2011 was 55 percent and Delhi Jal Board is the service provider for
entire NCT Delhi region.

Presently Delhi is divided into six drainage zone namely Rithala, Keshopur, Okhla, Shahdara,
Coronation Pillar and Outer Delhi. Keshopur, Okhla, Rithala, South of Shahdara and Coronation
Pillar drainage zones are majorly sewered with pockets of unsewered colonies. The North of
Shahdara and Outer Delhi extending from Narela, Bawana in North, Najafgarh in West to Bhati
Kaan & Dera Mandi in South, are predominantly unsewered. The whole of NCT of Delhi has
been delineated into 12 proposed drainage zones excluding Cantonment and Airport area

About 50 percent of population is covered by sewerage network, and sewage generated from the
remaining population is going through a number of surface drains into the river. Delhi Jal Board
(DJB) isresponsible for treatment of domestic sewage in the NCT of Delhi and also the executing
agency entrusted with the construction and maintenance of the Wastewater Treatment Plants
(WWTPs), Wastewater Sewage Pumping Stations (WWPSs), Sewerage Networks and associated
structures. DJB has 34 WWTPs at 21 locations in the NCT of Delhi along with WWPSs.

At present there are 34 Wastewater Treatment Plants (WWTPs) at 21 different locations,
equipped to treat 2700.03 MLD (594.72 MGD) of sewage with utilization of around 57 percent.
Capacity of WWTP varies from (0.66 MGD) to (170 MGD). In NCT Delhi, 645 MLD of treated
effluent is reported to be used in Horticulture/ Irrigation/ Power plant, against present sewage
generation of 2996 MLD which works out to be 21 percent. It is observed that Okhla drainage
zone is generates the highest amount of waste water that is 162 MGD in 2021 and 187 MGD in
2031 followed by Shahdara zone, Rohini-Rithala zone and Kanjhawa a-Bawana zone because
these zones are having larger catchment areas and higher concentration of population served by
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sewerage network. Rest of the zones are relatively smaller with lesser population and propose to
generate |ess than 100 MGD by 2021 and 2031.

It is recommended that the entire area of NCT Delhi should be covered with sewer facilities.
Strengthening and up- gradation of old sewer lines should be carried out in view of re-
densification and redevelopment. A detailed Sewerage Zonal plan should be prepared with the
purpose of zero disposal of sewage in theriver Yamuna.

Storm Water Drainage

The topography of Delhi created a drainage system that carried rain and storm water from
higher elevations of the West to the Yamuna, providing a natural drainage. While the eastern,
low-lying side was originally a part of the flood plain of the river and considered un-inhabitable
due to frequent floods. The Eastern wing which is also called Trans-Y amuna area houses about 20
percent of the total population of Delhi.

Natural Drainage System

The NCT of Dehi has three magjor drainage basins, namely, Ngjafgarh, Barapullah and
Trans-Yamuna basins. There are also a couple of very small drainage basins (Aruna Nagar and
Old Chanderwal) that have outfall directly into Yamuna. The Ngjafgarh basin is the largest of all
the basins and accounts for close to two third of the area of NCT of Delhi. At present there are
about 201 drains flowing in different drainage basins, out of which Naafgarh basin has the
highest of 123 drains followed by 44 in Barapullah and 34 in Trans-Yamuna basin. The final
disposal of majority of the storm water generated from Delhi isinto river Y amuna through outfall
points distributed across the stretch along its course through Delhi.

As per the drainage map prepared by the Irrigation and Flood Control Department, GNCTD, NCT
of Delhi has been demarcated into six drainage zones namely (i) North Zone, (ii) West Zone, (iii)
Central North West and South East Zone, (iv) Centra South and South East Zone, (v) East Zone,
and (vi) South Zone. The length of natural drainin the city is 415 km carrying discharge of 1,000
cu m. Alipur catchment located in the north has the longest length of drain measuring 140 km and
has a discharge of 174 cumecs.

Manmade Drainage System

The total length of drainsis 1,700 kms spread over 12 municipa zones. There are 1,296
drains with a total length of 1,694.1 km out of which the west zone has the longest length which
measures 410 km and Sadar- Paharganj zone with the shortest length measuring 4.5 km. Shahdara
North zone has the highest number of drains which is 197 and Sadar-Paharganj and city zone has
the lowest number of drains which are 10 each.

It is recommended that encroachments and diversion of water bodies (like rivers, lakes, tanks,
ponds, etc.) and drainage channels (irrigated area as well as urban area drainage) must not be
alowed, and wherever it has taken place, it should be restored to the extent feasible and
maintained properly. Thereis a natural temptation to dispose off wastes into available storm water
collection system with impunity. Use of garbage disposal bags should be made mandatory for
businesses along road carriageways. Many of the water bodies have become redundant over the
years and are not even properly connected to their catchments. Once rejuvenated, these water
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bodies can play a pivotal role in reducing the flooding as they act as detention and recharge
basins. They should be continuousdy monitored and maintained in order to reduce runoff into
storm drains.

Solid Waste Management

Delhi produces the largest amount of solid waste in the country i.e. 10,500 tonnes per day
of municipal solid waste. Total waste generated in 2011 was 8390 MT per day which is estimated
to be 15750 MT per day in 2021. The municipal corporations manage the waste in three ways
namely composting, waste to energy and by sending it to landfill sites.

Approximately 55 percent of the total generated waste is processed through Waste to Energy and
Waste to Compost plants and rest is dumped in three Sanitary Landfill Sites (SLFs). About 70-80
percent of the generated MSW is collected, while the rest remains unattended to on streets or in
small open dumps. These Landfill Sites were proposed to be filled to its full capacity for the
period of 20-25 years. However, it is observed that these sites have been utilized for more than 40
years. The total capacity of the landfill site also has been over spilled. There is hardly any
segregation done in most part of Delhi, the efficiency is less than 70 percent.

It is recommended that a detailed Solid Waste management plan needs to be prepared on the basis
of guidelines provided by CPHEEO manual for managing the solid waste in the city. It would be
appropriate that the local bodies plan for the entire city indicating landfill stes in a
decentralization manner for reducing the transportation cost and aso for reducing carbon
footprints. There is aneed to improve the efficiency and effectiveness of solid waste management
a each stage including waste segregation at source, waste collection, waste transportation,
treatment and disposal of waste which can be achieved by strengthening the institutional capacity
building measures. NGOs and private sector to be involved through PPP mode for effective
management of waste. At the same time, informal sector which consists of rag pickers, door to
door collectors, etc. to be included in the SWM planning process.

SHELTER

NCT Delhi had about 33.40 lakhs households against 164 lakhs persons. Thus, average
household size works out to 4.9 persons which has marginally dropped from 5.4 in 2001. The
highest (3.69 percent) percentage of dilapidated houses is found in New Delhi District of NCT
Dehi which has many old bungalows of colonia times with very low occupancy and
developments of new residential areasislimited due to strict development controls.

Ownership of housesis very high in Delhi with about 68 percent of households having their own
houses. 99 percent of the households have access to sanitation facilities. The number of
households having access to treated water is 81 per cent, as against 75 per cent 10 years ago. Less
than one per cent of the households are without both toilet and electricity facilities. Residential
and residential cum other uses have increased from 72.6 percent in 2001 to 81.0 percent in 2011

Slums

In India 42.6 Million people were living in the Slums in 640 cities in 2001, out of which
4.8 percent are in NCT Delhi. In 2011, 14.6 percent (4,87,718) of the total households in Delhi
Municipal Corporation have been living in slums, which is comparatively lesser than other
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Million plus cities like Greater Mumbai, Kolkata and Chennai. Only Bangalore (M.C) has lesser
slum population as compared to Delhi.

Unauthorised Colonies

It is estimated that in Delhi there are 1797 Un-authorised Colonies, which are to be
regularized as per government policy.

These have about 40 lakh population which needs to be effectively incorporated in the
mainstream of urban development. This requires the provision of infrastructure services and
facilities for which differential norms and procedure have been devised.

Night Shelters

The DUSIB has established and is operating 132-night shelters with all necessary
infrastructure facilities located across Delhi. The capacity created by the DUSIB as on date can
accommodate 12,400 shelter less people in the 132-night shelterslocated across Delhi.

It is recommended that Additional Housing stock to be created through in-situ augmentation of
services in sums instead of going for new housing developments. Emphasis to be given more on
social housing scheme and rental housing for migrants, economically weaker sections, close to
their work places. Wherever possible, Redevelopment schemes for unauthorized colonies and
Slums by plot reconstitution to be implemented.

SOCIAL INFRASTRUCTURE

While physical infrastructure improves physical connectivity, the sustainability of
economic growth and development is dependent on socia infrastructure, more importantly
education and health infrastructure.

Education

It may be emphasized that educationa facilities have been recognized as a critica
investment for sustaining the socio-economic development. Since NCT-Delhi has traditionally
been a city with relatively better availability of educational infrastructure than rest of the NCR.
The literacy in Dehi has continuously been improving and also the literacy gap has been
decreasing. Thereisan upward trend in the Literacy Rate for both male and female.

The Literacy Rate of 75.29 percent in 1991 increased to 81.67 percent in 2001 which further
increased to 86.20 percent in the 2011 Census. Out of the total 5239 schools in NCT Delhi, 2772
schools (52.9 percent) are government schools and 2467 schools (47.1 percent) are private
schools. Right to Education Act (RTE) mandates an optimal student teacher ratio of 30:1 for all
Indian Schools, in NCT-Delhi theratio isin the range of norm except in upper primary and higher
secondary level whereit is38:1. Asawholein NCT-Delhi 64.6 percent of the schools are Pucca,
7.4 percent partially Pucca, 3.5 percent Kutcha, 18.4 percent multiple type and 6.1 percent schools
have no buildings.

The higher education infrastructure in Delhi comprises of 23 Universities (incl. Central/ State
universities, Deemed universities), five Institutes of National Importance and 188 Colleges (incl.
General/ Professional colleges). In addition, there are 112 Standalone Institutions imparting
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diploma course in various fields, and there are Vocational Training Institutions and Pradhan
Mantri Kaushal Vikas Yojana (PMKVY) institutions.

It is recommended The Master Plan should make available land at appropriate locations for the
development of school complexes which may house different level of schools in an area where
each school complex will be a semi-autonomous unit providing integrated education across all
stages from elementary to secondary education. More investment is needed in Higher Education,
Research and Training Institutions for providing State of Art facilities. Higher Education
Institutions may also be involved in collaborations with Foreign Educational Institutions,
Research laboratories, etc.

Additional hostel facilitiesin higher educationa institutions al over NCT Delhi should be created
to accommodate students coming from different parts of the country.

Health

Health infrastructure is an important indicator to understand the health care provision
delivery provisions and mechanisms in the region. Health infrastructure in India is structured at
three levels namely primary (Sub Centre and Primary Health Centre), secondary (District Hospital
and Community Health Centre) and tertiary (Nursing homes, specialty and super-specialty
hospitals) based on population norms.

The NCT Dédhi accounts for only two percent of the primary level facilities to the total number of
primary level facilities (151) present in NCR. On the other hand, in terms of tertiary level medical
care i.e. district hospitals and multi-specialty hospitals, Delhi has a maximum number of 134
accounting to 85 percent of that of NCR. There are 260 dispensaries which do not have any
inpatient facility but only observation beds. More than half of the private health facilities
accounting for 56.5 percent of NCR are concentrated in the NCT-Delhi. The ratio of Government
Hospitals to Private Hospitals in NCT Delhi is the highest in NCR region i.e. 1. 4.8. In NCT
Delhi, the proportion of beds is more in Government Hospitals than that of Private Hospitals. In
government hospitals, occupancy rate in NCT-Delhi isthe highest 72 percent in whole of NCR.

The number of hedth-care facilities under amost all categories (Hospitals, nursing home,
maternity home, dispensary) fall short of the MPD-2021 provisions. It is observed that
contamination of drinking water, air pollution, congestion, adulteration of edible items, passive
lifestyle and lack of cleanliness are some major reasons for heath problems in NCT Delhi.
Therefore, it is imperative to have a speciad emphasis on the preventive measures for creating a
better healthy environment. It will also ease out the pressure on the hedlth infrastructure and
medical facilities to be provided in NCT Delhi. It is recommended that; the State Government
should have a plan to take preventive measures immediately for the entire area of NCT Delhi.

This plan should include the availability of clean drinking water, well laid drainage and sewer,
complete removal of municipa waste and other garbage from the roads and colonies, removal and
treatment of biomedical and other waste, regular cleaning of roads, drains and other water bodies,
regular vaccination of children and pet animals, removal of dairies and animal rearing from the
urban areas, treatment of industrial waste, punitive actions against adulteration of edible items,
complete closure and removal of air/water polluting industrial units, ban on garbage burning etc.
to clean the environment.
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HERITAGE AND TOURISM

Historically, developments in Delhi took place in a triangular patch of land with River
Yamuna on one side and the northern range of Aravalli hills on the other two sides. The capital
city of Delhi is rich in culture, architecture and human diversity, varied history, monuments,
museums, galleries, gardens and exotic shows. The city houses the diverse range of natural and
man-made built assets form Indraprastha (rule of Pandavas of Mahabharata fame) rein to
contemporary Britishrule.

Delhi is the potential hub of connectivity and destination to most of the tourist circuit and
destinations in the Northern Plains as it strategically connects to rest of the pan northern areas and
popular and remote destinations by virtue of its logistical facilities and compatible visitor
infrastructure.The major tourist destinationsin Delhi are asfollows:

Heritage Zones

The following areas have been identified as Heritage Zones:

i Heritage complex within Walled City of Delhi, Shahjahanabad.
ii. Heritage complex within Lutyens Bungalow Zone.
iii. Heritage complex within Nizamuddin and Humayun's Tomb Complex.

iv. Heritage complex within Mehrauli area.

V. Heritage complex within Vijay Mandal - Begumpur - Sarai Shahji - Lal Gumbad.

vi. Heritage complex within Chirag Delhi. However more areas can be added to this list
based on studies by concerned agencies.

Vil. ‘Imperial Cities of Delhi” in UNESCO’s list of World Heritage Cities.

viii.  Lodi Garden — Safdarjung Tomb

iX. Deer park-Green park

Archaeological Park

The following areas have been designated as Archaeological Parks:

i. Mehrauli Archaeological Park.

ii. Tughlaguabad Archaeological Park.

iii. Sultan Garhi Archaeological Park.

iv. Purana Qila (Indraprastha) Archaeological Park
v. Northern Ridge Archaeologica Park

1. Natural Heritage (Eco-Tourism Sites)

The following areas have been designated as Natural Heritage sites:

i. River Yamuna
ii. Delhi Ridge
iii. Naturally or constructed Baolies/ Water Bodies/ wetlands/ Lakes
iv. Forests Urban Parks/ Biodiversity Parks Heritage Gardens
v. Eco- Sensitive Zone - Asola Bhatti wildlife sanctuary (Indira Priya Darshani Sanctuary),
Okhala Bird Sanctuary
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Business Tourism

The new Industrial Policy 2010-21 aims to provide a conducive environment for
knowledge-based and hi-tech IT/ITeS industries in Delhi. The rea estate market in Dehi is
lucrative and attracts investors from India and abroad. Owing to the advanced infrastructural base,
the city meets the requirements of a profitable investment. Real estate sector contributed around
28.49 per cent to Delhi’s Gross State Value Added (GSVA) in 2018-19. (India Brand Equity
Foundation)

Medical Tourism

Popular Medical Treatments- Delhi multi-specialty hospitals under study provide medical
treatment for a wide range of simple and complex medical problems. Cardiac, Orthopedics,
Neurology, Oncology, Organ Transplant, Eye Surgery and Tumour treatment are some of the
popular medical treatments undertaken by the patients visiting Delhi-NCR hospitals. Patients are
also found to be coming Delhi for Spine treatment, Hip Surgery, Bone Marrow Transplant, ENT,
Hernia, Gastroenterology, Diabetes and Hypertension.

Sports Tourism

Sport is the primary reason for travel whereas the leisure element may reinforce the
overall experience. New Delhi’s developed infrastructure and transportation, the Indian
government has always given it a top priority while hosting sporting events like the two Asian
Games (1951 and 1982) and Commonwealth Games 2010. Sports enthusiasts to explore their
interestsin different sport fields encouraging tie-ups with Delhi tour operators, Delhi has emerged
as a Sport Tourism destination and which boost overall tourism in the country.

Genera recommendations for social and cultural activities, education, health and medical,
business and recreational facilities of international standards should be promoted and devel oped
in the NCT-Delhi.

ENVIRONMENT

Delhi has a much larger green cover than any of the other metropolitan city in the
country, and could well be called a"Green City". The state is endowed with several ecologically
senditive natural features which need to be preserved and protected. As per the Delhi Master Plan-
2021 availahility of urbanisable land in NCT- Delhi is 1, 48,300 ha which includes 19,509 ha area
of the natural features (forests, wild life sanctuary, Ridge, River Yamuna and other water bodies/
Drains) that is 13.16 percent to total geographical area of NCT- Delhi whereas in NCR-Regional
Plan-2021 green areasin NCT- Delhi in year 1999 was 7015.00 ha (4.73 percent) and 6282.05 ha
inyear 2012 (4.24 percent).

The chapter is divided into Greens (Forests, Nature conservation Zone, Ecological sensitive areas
and Biodiversity parks)

Forests: The Indian Forest Act, 1927, defines three categories of forests. Reserved Forest,
Protected Forest and unclassified forests. The total areas of reserved and protected forests in
NCT- Delhi are 85 sq. kms (Department of Forest) which is5.73 percent of the geographic area of

Page | XXVII



NCT-Delhi. However, as per Regional Plan-2021, the total forest areain NCT- Delhi was 62. 82
sg. kms during the year 2012.

Nature Conservation Zone (NCZ): The major natural features, identified as environmentally
senditive areas, are the extension of Aravalli Ridge NCT- Delhi, forest areas, the rivers and the
tributaries of Yamuna, sanctuaries, mgjor lakes and water bodies There are more potential areas
available in NCT-Déelhi that can be designated under Nature Conservation Zone. Following are
the Natural features that can be designated under Nature Conservation Zones are;

2. Foot Hillsof Aravalli (Delhi Ridge)

3. Watercourse Corridors- Drains & Canals (Man-Made and Natural), Wetlands
(Najafgarh Wetland), Bhalaswa (OX- Bow L ake), Water Bodies

4. Woodlands, Forests (Reserved, protected, other forests), National Parks and
Sanctuaries
Environmentally sensitive/ significant areas
Areas of Natural and Scientific Interest (Biodiversity Parks, Areas with endangered
species- Flora & Fauna
Biosphere Reserves
City Green Belt
Planned Greens (Parks, Gardens, Heritage/ Cultural Sites)

Eco-Sensitive Zones. Eco-Sensitive Zones are the special areas identified by the Ministry of
Environment, Forests and Climate Change (MoEFCC) under Environment Protection Act, 1986.
The State-wise details of ESZ listing, Asola Bhatti Wildlife Sanctuary categorized under ESZ.
Okhla bird sanctuary falling within boundary of NCT-Delhi along the west bank of Y amuna may
also be designated as eco-sensitive zone and accordingly necessary notification may be issued
under Environment Protection Act, 1986

Biodiversity Parks. Under the DDA Act 1957 with a view to safeguard, conserve, preserve and
manage the ecological, aesthetical and cultural values of Biodiversity sitesin the National Capital
Territory of Delhi, the Delhi Biodiversity Foundation is set up by Delhi Development Authority
in exercise of its powers under section 5-A of the ACT and sets Delhi Biodiversity Foundation
Regulations (Amendments 2015). A total of six Biodiversity Parks have been notified by Delhi
Development Authority are as follows:

1. YamunaBiodiversity Park

Aravalli Biodiversity Park

Kamla Nehru Ridge Biodiversity Park
Tilpath Valley Biodiversity Park
Neela Hauz Biodiversity Park
Tughlagabad Biodiversity Park

o gk~ LN

Yamuna Flood Plain

River Yamunain Delhi is about 50 kms in length with floodplains having width of 1.5 to
three kms. The total area of active floodplain including river bed is about 97 sg. km. of which
about 16.5 sg. km. is under water and the remaining 80.5 sq. km. Almost 25 percent of the flood


http://www.delhibiodiversityparks.org/yamuna-biodiversity-park.html
http://www.delhibiodiversityparks.org/aravalli-biodiversity-park.html
http://www.delhibiodiversityparks.org/kn-ridge.html
http://www.delhibiodiversityparks.org/tilpath-valley.html
http://www.delhibiodiversityparks.org/neela-hauz.html
http://www.delhibiodiversityparks.org/tughlaqabad-biodiversity-park.html
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plain has been built-up as indicated in the Zonal Development Plan (Zone O). Out of the
remaining 75 percent of the flood plain area, some are developed/ to be developed by DDA as
planned greens such as the Yamuna Biodiversity Park, Golden Jubilee Park. Mgjor drains are
draining into the River Yamuna and acts as a disposal grounds for sewer and other municipal
waste. River Yamuna is highly stressed by the pollution loads it receives 84 percent of the total
BOD load through major drains and rest through canals.

Air Pollution

Most of the pollution in Delhi comes from outside its geographic boundaries. The
pollution from different sources like vehicles, industries, stubble burning etc. is trapped close to
the ground becomes more and more polluted. This accumulation and trapping of pollutants affects
not only Delhi, but the entire belt from Punjab to West Bengal in the east, which turns into an
inverted “bowl” that collects pollutants. To reduce air pollution, Graded Response Action Plan
(GRAP) aong with Comprehensive Action Plan (CAP) and 41 directions issued by CPCB under
Air Act-1981 are being implemented by the Civic Agencies, Transport Department., Urban
Development Department, Traffic Police and Pollution Control Committee of Delhi.

Water Pollution

Water pollution contribution is due to the discharge of untreated industrial and municipal
wastes in the drains and River Yamuna. The river is so contaminated that it is classified in the
category E which makes its water non-suitable for utilization. The River water quality is degraded
by high organic contents, excessive presence of pathogens, accumulation of pollutants in the
catchment area, deforestation in the catchment area, reduction in the quantity of water and
discharges from sewage treatment plants into theriver.

Disaster M anagement

Delhi is extremely vulnerable to natural disaster like earthquakes and floods as well as
human induced disasters such as bomb-blasts, acts of terrorism, fires, industrial and chemical
hazards, floods, building collapses, road accidents, water logging, etc. The entire region of Dehi
isin Seismic Zone 1V, at high risk to earthquakes as gathered from the earthquake hazard map
given in the Vulnerability Atlas of India 2001, and can face an earthquake of 5.5 to 6.7 on Richter
scale (MSK intensity VIII).

Mainly following disaster events have been experienced in Delhi:

1. Earthquake

Floods and Urban flooding

Drought

Wind (Andhi, Heat wave (Loo), Tornado)

Fire

Construction of unsafe buildings loading to collapsing of buildings

o gk~ wLDdN

Disaster management in NCT-Delhi is to concede disaster management strategy/plan under the
guidelines of National/ State/District Disaster Management Authority. This includes pre-disaster
preparedness, immediate relief arrangement in disaster affected area, and post-disaster relief and
rehabilitation and restoration of basic facilities.
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SUB-REGIONAL LAND USE
Conversion of Agricultural Land to Non-Agricultural Built up Use

During 1999-2012, built-up area has increased by 9.02 percent (13,374.08 ha.) from 47.31 percent
to 56.33 percent of the total land area of NCT Delhi, through conversion of agricultural land,
waste lands, forest cover and water bodies. 52.69 percent i.e.78,138.00 ha. of land areais still not
built up yet which includes vast agricultural rural areas, forest areas, waste land, water bodies etc.
Built up or urbanised area has increased from 17,287.45 ha which constituted 11.7 percent of
NCT areain 1958-59 to 83,536 ha. in 2012 which now constitutes 56.33 percent of NCT area, a
net increase of 44.7 percent.

Unplanned/haphazard Growth in Environmentally Sensitive Areas

Satellite imageries shows that environmentally fragile and sensitive areas such as Yamuna
riverbed/ wetland, ridge areas, forest areas are being subjected to both authorised and
unauthorised developments, which adversely affecting the landuse and eco-system of the area.
Large-scale change of landuse for re-densification i.e. East Kidwai Nagar, Sarojini Nagar, R.K.
Puram and Srinivaspuri; EIA & TIA contributing to environmental issues and traffic in
surroundings.

Palicies and Proposals:

Following five major land use zones have been identified for policies and proposals for
each of the zones. Controlled Development/Regulated Zone. Agricultural (rural) zone within
controlled/devel oped/regulated area, Green buffer, Natural Conservation Zone

Proposed development should not be permitted in the natural conservation zones, planned green
areas, agriculture areas, ground water recharging areas and water bodies. Underused land
recommended to be planned for redevel opment with higher density in order to make optimum use
of land resource as per the prescribed norms. A dynamic city-level integrated transport-land use
model for NCT Delhi needs to be prepared. There is a need to propose integrated redevel opment
schemes of the influence area of MRTS stations be prepared based on TOD principles.

IMPLEMENTATION STRATEGIES, MANAGEMENT, STRUCTURE AND RESOURCE
MOBILISATION

The strategies for the sub regional Plan-2021 are formulated to suit the implementation of
different policies proposed in the Plan. It isimportant to have an efficient management system for
speedy implementation of the Plan proposals and for proper monitoring of the projects.
Accordingly, the role of each body has been defined at NCRPB level, State/NCR Cell level,
besides at State Departments and Agencies level, and also a Centra Ministries level. NCR
Planning & Monitoring Cells were proposed to work under the administrative control of the
respective State Govts. and are multi-disciplinary in nature and act as coordinating agencies for
various sectoral programmes.

It is observed that financing of various projects is critical to the success of the Plan and it is noted
that the funds for development activities in the NCR are available mainly for: NCRPB assisted
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projects, for which the Board provides loan up to 75 percent of the cost of the project; State
Government projects which are implemented by various development authorities, local bodies,
housing boards, industrial development corporations, etc.; and projects funded by Centra
Minigtries such as Railways, Communications and Information Technology, Shipping, Road
Transport and Highways, etc.; and Private sector investment in infrastructure.

Public — Private Partnerships (PPPs) is the first step towards privatization pending legal reforms
and ingtitution of aregulatory framework. Institutional environment with multiplicity of agencies,
lack of coordination, inadequate and ill-equipped manpower etc.; financial and fiscal environment
with limited availability of funds, inappropriate lending policies, improper pricing policies etc.;
and legal environment with obsolete codes, laws, bye-laws and regulations all tend to limit the
potential of PPP.

There is no land use mentioned as “Agricultural land” in MPD-2021. Also most of the villages of
Delhi have been urbanized and thus agriculture is not an occupation profoundly under
execution.Thus, Chapters pertaining to Irrigation and Rural Development have not been
incorporated in the SRP for NCT Delhi 2021.

The telecommunication facility being the local level facility like Solid Waste Management is to
be undertaken by concerned local bodies, service providing agencies will follow the MPD-2021
/concerned ZDP/ concerned LOPs. Therefore, the Chapter Telecommunication is not included in
this document.






CHAPTER 1.INTRODUCTION




1.1 National Capital Region

The National Capital Territory of Delhi, which recorded an extraordinary increase of
population has aso witnessed a phenomenal physical and economic growth. This has resulted in
tremendous stress on the land use and infrastructure, proliferation of dums and unauthorized
development, traffic congestion, deterioration of air and water quality. Present state of
development has far exceeded the carrying capacity of the land and environmentally not
sustainable having long term implication on the quality of life and livability. Need for planned
development of Delhi in aregiona context rather than as a standalone entity was felt since the
time of preparation of the first master plan during the year 1961-62 which eventualy led to
enactment of NCRPB Act in the year 1985 and formulation of the Regiona Plan for NCR. The
National Capital Region includes NCT-Delhi, 14 districts of Haryana, 8 districts of Uttar Pradesh
and 2 digtrict of Rgjasthan. Total area of the region is 55083 sg. km. The current administrative
units and their land areas have been presented in Table 2.1.

a) NCT of Delhi 1483 sg.km accounts for 2.7 percent of the total area of NCR.

b) Haryana Sub-region with an area of 25,327 sq.km accounts for 57.2 percent of the area of the
State and 45.98 percent of the area of NCR comprising following fourteen digtricts:
1.Faridabad, 2.Gurgaon, 3.Rohtak, 4.Sonepat, 5.Rewari, 6.Jhagjjar, 7.Mewat, 8.Pdwa &
9.Panipat. 10. Bhiwani 11. Charkhi Dadri 12. Mahendragarh 13.Jind 14. Karna

¢) Raasthan Sub Region (RSR) comprises of two districts Alwar, Bharatpur district which has
an area of 13,447 sg.km. This accounts for 3.9 percent of the total area of the State and 24.5
percent of the area of NCR.

d) Uttar Pradesh Sub-region with an area of 14826 sq..km accounts for 6.15 percent of the area
of the State and 26.9 percent of the area of NCR comprising the following eight districts:
1.Meerut, 2.Ghaziabad, 3.Gautam Budh Nagar, 4.Bulandshahr, 5.Baghpat & 6.Hapur.
7.Muzaffarnagar 8. Shamli

Table 1.1: Area, population of the sub regions of NCR and its per centage distribution

S. Sub-regions Areain Sg.  Shareof NCR Populationin = Shareof NCR
No. Km. area(in %) lakhs 2011) population (in %)
1 Haryana 25327 45.98 164.3 28.25
2 U.P. 14826 26.91 187.1 32.17
3 Rgjasthan 13447 24.41 62.2 10.7
4 NCT-Delhi 1,483 2.7 167.9 28.87
NCR 55083 100 581.5 100
Source: Census of India 2011
Figure 1.1: Percentage Distribution of Figure 1.2: Percentage Distribution of
Constituent Areasof NCR, 2011 Population of NCR, 2011
_ NCT- NCT-
Rajasthan Delhi
sub- sub-
region region region

25% A%

Source: Regional Plan for NCR 2021 Source: Census of India, 2011




Figure 1.3: NCR Map -2021

Source: Sub-Regional Plan for Rajasthan Sub-Region of NCR - 2021
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1.2 NCRPB Act, 1985

In view of the unprecedented growth of population of Delhi and as envisaged in the MPD
1962 to plan Delhi in the regional context, the Parliament enacted the National Capital Region
Planning Board Act in 1985 with the concurrence of the constituent States "to provide for the
constitution of a Planning Board for the preparation of a plan for the devel opment of the National
Capital Region and for coordinating and monitoring the implementation of such plan and for
evolving harmonized policies for the control of land uses and devel opment of infrastructure in the
National Capital Region so as to avoid any haphazard development of Region and for matters
connected therewith or incidental thereto."

121 ProvisonsRelated to Sub Regional Plan in the NCRPB Act, 1985

Section 17 of the Chapter V of The NCRPB Act, 1985 has the following provisions for the
preparation of Sub-Regiona Plan:

- Sectionl7 (1): Each participating State shall prepare a Sub-Regional Plan for the sub-region
within that State and the Union territory shall prepare a Sub-Regional Plan for the sub-region
within the Union territory.

- Section 17 (2): Each Sub-Regional Plan shall be a written statement and shall be
accompanied by such maps, diagrams, illustrations and descriptive matters as the
participating State or the Union territory may deem appropriate for the purpose of explaining
or illustrating the proposals contained in such Sub-Regional Plan and every such map,
document, illustration and descriptive matter shall be deemed to be a part of the Sub-
Regional Plan.

- Section 17 (3): A Sub-Regiona Plan may indicate the following elements to elaborate the
Regional Plan at the sub regional level, namely:

a) Reservation of areas for specific land-uses which are of the regional or sub-regional
importance;

b) Future urban and major rural settlements indicating their area, projected population,
predominant economic functions, approximate site and location;

¢) Road network up to the district roads and roads connecting major rural settlements;

d) Proposas for the co-ordination of traffic and transportation, including terminal
facilities;

€) Priority areas at sub-regional level for which immediate plans are necessary;

f) Proposalsfor the supply of drinking water and for drainage; and

g) Any other matter which is necessary for the proper development of the sub-region.

1.3 Regional Plans

As per Section 7 of the NCRPB Act, 1985 the first Regional Plan-2001 was approved by
the Board in November 1988 and notified on 23rd January, 1989 and the Regiona Plan-2021,
presently in force, was prepared and approved by the Board in the 28th meeting of the Board held
on date 09.07.2005.

131 Regional Plan - 2001

The objective of the Regiona Plan-2001 was to achieve a balanced and harmonious
development of the region, leading to dispersal of economic activities and deflecting future in-
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migrants to Delhi, thereby leading to a manageable Delhi. Accordingly, the Regional Plan-2001,
notified in January 1989, laid down the following development policies aimed at:

a) Relieving the capital city from additional pressures,

b) Avoid adding new pressures on the capital and

c) Remodel the pattern of settlementsin the National Capital Region to enable them to play
their assigned role.

In order to achieve these objectives, the Regiona Plan proposed three policy zones namely NCT -
Delhi, DMA and the Rest of NCR. The broad policy parameters for these zones are:

e NCT-Dehi to have restricted growth and decentralization of activities concentrated
therein to the entire NCR.

e The DMA, (now CNCR) includes the controlled/development areas of the contiguous
towns of Ghaziabad-Loni and NOIDA in Uttar Pradesh, Faridabad-Ballabhgarh complex,
Gurgaon, Bahadurgarh and Kundli in Haryana.

e TheRest of NCR envisaged for induced devel opment.

1.3.2 Regional Plan-2021

Actual population count and growth for 2011 indicate that the policy to contain the
population of Dehi, and to harness the spread of the developmental impulse and agglomeration
economies generated by Delhi for harmonized, balanced and environmentally sustainable spatio-
economic development of the NCR with effective cooperation of the participating States have
substantially been achieved. The broad objective of the Regional Plan-2021 "for promoting
growth and balanced development of the Region” are to be achieved through:

i. Providing suitable economic base for future growth by identification and development of
regiona settlements capable of absorbing the economic development impulse of NCT-
Dédlhi.

ii. To provide efficient and economic rail and road based transportation networks (including
mass transport systems) well integrated with the land use patterns.

iii. To minimise the adverse environmental impact that may occur in the process of
development of the National Capital Region.

iv. To develop selected urban settlements with urban infrastructural facilities such as
transport, power, communication, drinking water, sewerage, drainage etc. comparable
with NCT-Delhi.

v. To provide a rationa land use pattern in order to protect and preserve good agricultural
land and utilise unproductive land for urban uses.

vi. To promote sustainable development in the region to improve quality of life.

vii. To improve the efficiency of existing methods of resource mobilisation and adopt
innovative methods of resource mobilisation and facilitate, attract and guide private
investment in desired direction.

Keeping the above objectives in view, the Regiona Plan-2021 has proposed the development of
NCR through four policy zones namely- (i) NCT-Delhi, (ii) Central National Capital Region
(CNCR), (iii) Highway Corridor Zone and (iv) Rest of NCR (Map 3.1 National Capital Region:
Policy Zones) for which the following development policies have been envisaged.
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The basic policy for NCT-Delhi (1,483 sq. kms) is to achieve “environmentally sustainable
devel opment/re-devel opment, taking into account the limitation of developable land and water.
No new major economic activities i.e., industries, wholesale trade and commerce, which may
result in alarge-scale job creation, both in formal aswell asinformal sectors, should be located
in this zone. Only activities necessary to sustain the local population of NCT-Delhi should be
permitted”. In other words, the basic policy is to achieve environmentally sustainable
development / re-development considering the limitations of land and water with significantly
improved quality of infrastructure'.

1.3.3 MPD 2021 - Frame Work for Sub- Regional development

As afollow up of the Regiona Plan-2021 and in consonance with, under Section 17 of
the NCRPB Act, 1985, a Sub-Regional Plan for Delhi is to be prepared by GNCT Delhi. It is
suggested that a High-Level Group may be constituted by GNCT-Delhi to implement the policies
of the Regional Plan and ensure timely preparation of the Sub-Regional Plan.

As dready mentioned, Delhi has a limited area of 1483 sg. kms. Out of which about more than
half of the area is adready urbanized. For the remaining area, optimum utilization of land is
required so that while providing for the urbanization requirements, the natural features like the
ridge and other major green areas, defined water bodies and areas of ecological importance could
be conserved.

With this background, followings have been suggested:

i. Asper Regional Plan, no new Centra Government and Public Sector Undertaking offices
should be located in NCTD.

ii. Industria growth in Delhi should be restricted to high-tech with emphasis on units, which
require skill, less manpower and energy and do not create pollution / nuisance.

iii. Legal and fiscal measures should be adopted to restrict employment in industries and
distributive trade.

iv. Major regiona transport corridor and communication network needs to be strengthened to
enhance economic development within the region and decentralization of the distributive
trade.

v. The natural features such as Forest, Wild life Sanctuary, Ridge, River Yamuna and other
water bodies should be conserved and kept free from unrestricted and unplanned urban
devel opment.

10. Vision of MPD 2021

Vision-2021 is to make Delhi a global metropolis and a world-class city, where al the
people would be engaged in productive work with a better quality of life, living in a sustainable
environment. This will, amongst other things, necessitate planning and action to meet the
challenge of population growth and in-migration into Delhi; provison of adequate housing,

1 MPD-2021 modified up to 31/12/2018
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particularly for the weaker sections of the society; addressing the problems of small enterprises,
particularly in the unorganized informal sector; dealing with the issue of slums, up-gradation of
old and dilapidated areas of the city; provision of adequate infrastructure services, conservation of
the environment; preservation of Delhi's heritage and blending it with the new and complex
modern patterns of development; and doing all this within a framework of sustainable
development, public private and community participation and a spirit of ownership and a sense of
belonging among its citizens.

1.4 Vision of SRP 2021

Taking cognizance of the basic poalicies envisaged in Regiona Plans of 2001 and 2021 the
vision of Sub-Regional Plan 2021 for NCT Delhi aims at:

“To make Delhi environmentally sustainable, liveable and inclusive city and to spread the
development impetus of Delhi across the National Capital Region by improving linkages between
the capital city and its region to achieve balanced devel opment .

15 Objectives
To fulfill the above vision, the SRP Delhi 2021 will have the following objectives:

1. To assess the existing scenario in order to suggest policies for dispersal of economic
activitiesin line with Regional Plan-2021.

2. To study and evaluate the existing infrastructure gaps and suggest measures for improving
the quaity of life and better living environment while ensuring balanced development
within the region.

3. To suggest policy framework for optimum utilization of land, natural resources and
conservation of environmentally sensitive areas.

4. Toevolve strategies for effective implementation of policies.
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2.1 Introduction

Delhi, the capital of Republic of India is an ancient and historic city which represents a
perfect blend of traditional and modern architecture and culture. New Delhi is a reflection of
modern India with the green Lutyens zone and diplomatic zones. Old Delhi gives an incredible
picture of traditional and historical cultures of India. Through most of its history, Delhi has served
as a capital of various kingdoms and empires. it has been captured, ransacked and rebuilt several
times, particularly during the medieval period. Modern Delhi is a cluster of a number of cities
spread across the Metropolitan Region. Over the yearsit has gained its functional significance not
only as the administrative and judicial center of the country but aso a place of commerce,
education and health-care provison which transformed it as one of the most important fast-
growing megacities of the country. Spread over an area of 1483 sq. kilometers, 216 meters above
sealevel, the city sharesits boundary with two states — Haryana and Uttar Pradesh.

In 1992, Delhi was declared as a state under the National Capital Territory Act, 1991 resulting in
a complex administrative structure with dual jurisdiction i.e. Union and State Government.
Following the enactment of the National Capital Region Planning Board (NCRPB) Act in 1985 it
has become the core constituent part of the National Capital Region (NCR) accounting for 2.7
percent of total area of the region.

The National Capita Territory of Delhi, which had recorded an extraordinary growth of
population during 1941-1951, nearly doubling its population, continued to experience an average
decadal growth rate of above 50 percent since 1951 except in the last decade (1991-2001) when it
was about 47 percent. Growth rate has further decreased to about 21 percent during 2001-2011.
Physical potential for further urbanization within the NCT is reducing although there is a virtual
urban continuum between Delhi and the surrounding areas, which lie in the States of Uttar
Pradesh and Haryana. With the imperatives of growth and development, the problems of Delhi
have become complex, which have to be viewed both as a challenge in terms of the pressures of
regular and floating population, as well as an opportunity in terms of planning and development in

aregional context.

2.2 Location

NCT Delhi located in the north-central part of India and falls between 28°-24'-17" to 28°-
53-00" North Latitude and 76°-50'- 24" to 77°-20'- 37" East Longitude. NCT Delhi situated on
the banks of Yamuna River and bounded by four districts (i.e. Sonepat, Jhajjar, Gurgaon and
Faridabad) of Haryana from west and south-west edges and three districts (i.e. Baghpat, Gaziabad
and Gautam Buddha Nagar) of Uttar Pradesh from north-east and east edges.
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Figure 2.1: National Capital Region as per Regional Plan 2021

Source: (Draft Revised Regional Plan-2021 - National Capital Region)



2.3 Administrative setup.

The NCT Dehi is having duel jurisdiction i.e. Union and State Government. At the time of
1991 Census, Delhi was a single district territory. However, in 1996 the Government of NCT
Delhi, through a gazette notification, created 09 districts and 27 sub-divisions and Population
Census for the year 2001 was conducted for the same. Delhi was further divided into 11 districts
in September-2012, however analysis has been done as per the Census 2011 information. NCT
Delhi is comprised of nine digtricts, 27 sub-districts, 112 villages and 113 towns as per Census of
India2011.

Table 2.1: Districts and Sub- districtsof NCT Delhi
S.No. Districts Area(Insg.km)  S.No. Sub-digricts Area (In sg. km)

1 Narela 263.74

1 North West 443 2 SaraswatiVihar 153.94
3 Model Town 25.32

4 Civil Lines 53.13

2 North 61 5 Sadar Bazar 3.39
6 Kotwali 4.48

7 SeelamPur 48.39

3 North East 62 8 Shahdara 541
9 Seema Puri 8.2

10 Gandhi Nagar 4.43

4 East 63 11 Vivek Vihar 21.88
12 Preet Vihar 36.69

13 Connaught Place 7.64

5 New Delhi 35 14 Chanakya Puri 19.65
15 Parliament Street 7.71

16 Darya Ganj 11.36

6 Centra 21 17 Pahar Ganj 4.56
18 Karol Bagh 5.08

19 Patel Nagar 46.93

7 West 130 20 Rajouri Garden 10.43
21 Punjabi Bagh 72.63

22 Najafgarh 261.88

8 South West 421 23 ggnrt‘:)nmem 67.57
24 Vasant Vihar 91.55

25 Hauz Khas 150.15

9 South 247 26 Defence Colony 36.77
27 Kakaji 60.08

Total Area 1483

Source: Census of India 2011



Figure 2.2: Administrative Divisions of NCT of Delhi

Source: (Census of India 2011)
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2.4 Regional Linkages

NCT Delhi embedded with strong connectivity via roadways, railways and airways to NCR
and all the major cities and areas of the country, comprising of various Expressways, National
Highways, State Highways, major district roads, other district road, Railway lines, Airports, etc.

24.1 Road

NCT Delhi is surrounded by Eastern Peripheral Expressway and Western Peripheral Expressway
which creates the largest Ring Road around Delhi and strings Sonipat, Baghpat, Ghaziabad,
Greater Noida, Faridabad, Kharkhoda, Bahadurgarh, Badli, Jnhagjjar, Manesar, Nuh, Sohna, Hathin,
and Palwal. Delhi-Gurgaon Expressway connecting Delhi to Gurgaon and Delhi-Noida Direct
Flyway (DND) connecting Delhi to Noida, are also functioning as regiona connectivity. Yamuna
Expressway connecting Greater Noida with Agra is another regional connectivity which is
proposed to be linked to Eastern Periphera Expressway via an interchange near Jaganpura-
Afzalpur Village in Gautam Budh Nagar district. A new express way connecting Delhi to Meerut
isunder construction. It will enhance the regional connectivity.NCT Delhi is connected to various
parts of country by five mgor National Highways i.e. NH-44 (Old NH-1) connects Sonipat,
Panipat and further Panjab in the North, NH-44 (Old NH-2) connects to Faridabad, Palwal and
further extended to Uttar Pradesh, Bihar, Jharkhand and West Bengal, NH-9 (Old NH-24)
connects Ghaziabad and Lucknow Uttar Pradesh in the East, NH-48 (Old NH-8) connects
Gurgaon, Rewari and further Mumbai via Jaipur in South-West and NH-9 (Old NH-10) connects
Rohtak and further Punjab in North-West.

242 Railway

11. Indian Railways

Delhi is the headquarter of the Northern Railways of Indian Railway and also a major
raillway junction having six major railway stationsi.e. New Delhi, Old Delhi, Hazrat Nizamuddin,
Anand Vihar, Delhi Sarai Rohillaand Delhi Cantt of NCT Delhi. The Rail network of NCT Delhi
operates as a transit point for passengers and freight volumes moving between Punjab, Haryana,
Himachal, J&K, Rajasthan on one side and rest of the country on the other. The following eight
railway radias serves NCT-Delhi:

Table 2.2: Railway Network -NCT Delhi

S.no. Regional Connectivity To/From
i.  New Delhi — Faridabad — Palwal Central & South India
ii.  New Delhi — Sonipat — Panipat Northern States
iii. | New Delhi — Rohtak Parts of Haryana & Punjab
iv.  New Delhi — Gurgaon — Rewari — Alwar Western India
v.  New Delhi — Shahdara— Shamli Western UP
vi. | Delhi — Ghaziabad — Khurja— Aligarh Eastern India
vii. | Delhi — Ghaziabad — Hapur UP and Uttaranchal
viii. | Delhi — Ghaziabad — Meerut Western UP

iX. | Delhi—New Delhi — Nizamuddin — Patel Nagar — Delhi Kishanganj — New Delhi/DLI

X.  Dehi — Shahdara/Sahibabad — Anand Vihar- New Delhi/Delhi
Source: Functional Plan on Transport for National Capital Region-2032.
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Figure 2.3:Regional Connectivity- NCT Delhi

Source: Functional Plan on Transport for National Capital Region-2032 n.d.



12. Metro connectivity

Delhi Metro is a rapid transit system serving Delhi and its satéllite cities of Gurgaon,
Noida, Faridabad, Ghaziabad, Bahadurgarh and Ballabhgarh in the National Capital Region of
India. The network consists of nine lines, running 347.66 kilometers and serving 310 stations. The
network devel oped was divided into four phases; Phase | containing three lines was completed by
2006, Phase 1l in 2011, Phase Il isin the final stage and scheduled to be mostly completed by
2020 and Phase IV is expected to be completed by 2021.

Table 2.3: Delhi Metro lines providing regional connecting

S Delhi Metro

No. Line Name Metro Stations Origin /Destination Connecting States

1 Red Line Shaheed Sthal to Rithala Ghaziabad, Uttar Pradesh

2 Yellow Line HUDA City Centreto Samaypur Badli =~ Gurgaon, Haryana

Dwarka Sector 21 to Noida Electronic Noida, Uttar Pradesh

3 BluelLine City
Y amuna Bank to Vaishali Ghaziabad, Uttar Pradesh
4 Violet Line Kashmere Gate to Rgja Nahar Singh aal |abhgarh, Faridabad,
aryana

5 Green Line Inderlok to Brigadier Hoshiyar Singh Jhajjar, Haryana.
6 Pink Line Shiv Vihar to Mgjlis Park Loni, Uttar Pradesh

7 MagentaLine @ Janakpuri West to Botanical Garden Noida, Uttar Pradesh

Source: Delhi Metro Rail Corporation
13. Regional Rapid Transit System (RRTS)

The National Capital Region Planning Board (NCRPB), in order to enhance the connectivity
within the NCR, has proposed to connect urban, industrial (SEZ</industrial parks), regional and
sub-regional centers through a fast rail based Regiona Rapid Transit System (RRTS). The
NCRPB has decided to implement RRTS in the following three corridors on priority under First
Phase:

o Delhi — Gurgaon — Rewari — Alwar: 164 Km.
e Delhi — Sonipat — Panipat: 103 Km
e Delhi — Ghaziabad — Meerut: 82 Km

Development and construction of Delhi-Gaziyabad-Meerut RRTS is under progress and it is
likely to be operational by the year 2023.

243 Airway

NCT Delhi, equipped with Indira Gandhi International Airport (IGI Airport) located in
south-west direction, is the most important airport not only in NCR but aso in the country. In
terms of traffic volumes, presently IGI Airport is the busiest airports in India and the seventh
busiest airport in Asia. IGI Airport connects various parts of India by facilitating domestic flights
and aswell asinternational flightsto outside India.
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25 Physical Features

Although NCT Delhi comprises only 2.7 percent area of NCR, yet it is quite diverse in
terms of its physiography and unique geomorphic features such as the river Yamuna, alluvial
plains and the remnants of Aravalli range, popularly known as Delhi ridge.

Accordingly, NCT Dehi can be divided into three distinct physiographic parts - the Delhi ridge,
the Yamuna flood plain and the plains. NCT- Delhi comprises of mostly alluvial plain land with a
long rocky ridge extending roughly from north- east to south-west. Aravali Hills enters the
southern border and ends in the north of Delhi on the west bank of the Yamuna. The Ganga,
Y amuna and the Hindon form the perennia drainage in the area. These rivers enter in NCR from
the North and flow towards the South. The digtrict falls in Y amuna sub-basin and forms a part of
Ganga Yamuna Doab. The important tributary of Yamuna in NCR region is the Hindon, which
rises from southern slopes of Shivalik in Saharanpur district of U.P. and ultimately meets the
Y amuna downstream of Okhla in NCT- Delhi. The drainage in the southern and south-western
part is mostly ephemeral. Physiographical, the area is flat as of the other areas of aluvial plain.
Altitude ranges between 213 and 305 metres above sea level. Therest of the region is plain with a
gentle dope of north-east to south and south-west. The main drainage channels of the area are
Yamuna River which flows from North-West to South-East. The ridge congtitutes the most
dominating physiographic feature of this territory. It originating from the Aravalli Hills of
Rajasthan and entering Delhi from the south, it extends in a north-eastern direction and encircles
the city on the North-West and West. Whereas, the Y amuna Flood Plainsis low- laying and sandy
and subject to recurrent floods. This area is also called “Khadar”. During the rainy season the
flood water inundates this region. The general dope of the land in NCT Delhi is from north to
south.

Delhi comprises Alwar series of rocks. Lithologically, lenticular beds of sand in nhumbers one or
more, with comparatively thick clay horizons intervening at different levels are encountered sub-
surface during drilling. They are seen outcropping in the southern and south-eastern part of the
city. The rest of the area is covered by Alluvium of variable thickness and composed of clays,
silts, sands and subordinate gravels; pebbles inter bedded. The quartzite is hard, compact, massive
and jointed outcrops with steep easterly or south-westerly dips.

The Yamuna Flood Plains is somewhat low- laying and sandy and is subject to recurrent floods.
The mixture of sand and clay in equal proportions forms a good agriculture soil. During the rainy
season; the flood water inundates this region. After the flood subsides, the moisture in the soil last
for quite some time making the land more fertile. The relief and soil conditions cause restrict
stagnation during rainy season. The tract lying to the north of the ridge and west of the grand
trunk road which separates it from the Khadar is level Plain and is called “Bangar”. The rain
water in bangar is drained by Najafgarh drain. The southern portion of land near Mehrauli and
Tughlagabad is known as “Kohi” (hilly). Leaving aside the Yamuna flood plains (khaddar) and
the Ridge, the entire area of the NCT of Delhi is categorized as “Banagar” or the plains. A major
portion of the area of NCT of Delhi is plain and on this, Delhi, New Delhi and Delhi Cantonment
along with avast stretch of numerous villages are located. The land of the plainsis mostly fertile.

The soils of NCT of Delhi are generaly of medium fertility. The soil formation is influenced by
river Yamuna, the ridge and the south-westerly winds. The clay content generally varies from
place to place and salinity is a great problem in the soil of the territory. The structure is mainly
grained or weakly developed granular. They are sandy loam in texture and they become dlightly
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heavier with depth. The southern part of Dehi is formed of quartzite or sandstone and the
alluvium brought by small streams.

2.6 Climate

The climate of the NCT of Delhi is influenced by its island position with the desert of
Rajasthan in the west and the Gangetic plains of Uttar Pradesh. The geography of the region plays
pivotal role in shaping up the city’s climate. Both summer and winter are severe. Only during the
three monsoon months of July, August and September does the air of oceanic origin penetrate to
this region and causes increased humidity, cloudiness and rain. The city is characterized by semi-
arid climate with stark contrast in day and night temperatures, high saturation deficit and low to
moderate rainfall. Delhi has three distinct seasons — summer, monsoons and winter with extreme
temperatures and concentrated precipitation.

26.1 Temperature

Winter startsin November and peaks in January, with average temperatures around 6-7 °C.
The summers start from the month of April and continue until the month of July. In summer, the
heat wave is immense and the minimum and maximum temperature variation is 27°C -45 °C.
Storms are common during summer in May and June when day temperature exceeds 40 °C.

The climate of Delhi is extreme in both summer and winter with temperature variation from 44.2
°C to 27.6 °C and 22.2 °C to 3.5 °C respectively, whereas lowest and highest temperatures ever
recorded is —2.2 and 48.4 °C (28.0 and 119.1 °F), respectively. The annual mean temperature is
25 °C (77 °F); monthly mean temperatures range from 13 to 32 °C (55°F to 90 °F).

Figure 2.4: Max. & Min. temperature, (2015)
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Figure2.5: Max. & Min. temperature (2016)
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As per Figure 2.4 & Figure 2.5, in the month of May 2015, the average mean max temperature
recorded was 40.9°C and average mean minimum in the month of January was recorded was
8.2°C. whereas in the month of May 2016, the average mean max temperature recorded was
40.1°C and average mean minimum in the month of January was recorded was 9.1°C.

2.6.2 Rainfall

The area receives average annual rainfall of about 611.8 mm. Rainfall is caused by
depressions/cyclonic storms and low-pressure systems that form in the Bay of Bengal and
Arabian Sea during monsoon season and travels over NCR area and yield very heavy rainfall over
these areas resulting in flooding in Y amuna basin. The rainfall increases from west to east. About
80 percent of the annua rainfall is received during the monsoon months July, August and
September. The monsoon starts in late June and lasts until mid-September, with about 292.5 mm1
of rain recorded in July 2016. It continues until the month of October. The rainfall pattern reveals
that it remains maximum during the months of July and August. The mean annual rainfall datais
714 mm. About 87 percent of the annua rainfall is received during the monsoon months June to
September. On an average, rain of 2.5 mm or more fals on 27 days in a year. Of these, 21.4 days

are during monsoon months

Figure 2.6: Average Rainfall (in mm) in 2015

Figure 2.7: Number of Rainy Days (2015)
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Figure 2.8: Average Rainfall (in mm) in 2016

Figure 2.9: Number of Rainy Days (2016)
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2.6.3 Humidity

Relative humidity varies from 33 percent to 73 percent in Delhi and observed minimum
in dry weather months and maximum during monsoon months.

2.6.4 Wind Direction

Winds are generaly light during the post-monsoon and winter months and are stronger
during the summer. Except during the monsoon months, winds predominantly take the Westerly
or North-Westerly direction and tend to be more northerly in the afternoons. Easterly and South-
Easterly winds are more common in the monsoon months.

Western disturbances are shallow but extensive low-pressure systems and travel across the
northern India from west to east. On an average, six western disturbances pass through the
Northern region of the country each month during winter season, but all are not active. These
disturbances have higher frequency in January and February over Haryana, Punjab, Himachal
Pradesh & Western U.P. Hills and results in rainfall in plains and snowfall in higher reaches of
hilly regions.

Dust storms during the period March to June is moderately strong westerly dry land winds prevail
Thunderstorms and dust-storms increase in frequency with the progress of the season in West
Uttar Pradesh and in the Kumaon Hills. The atmosphere becomes hazy. Occasionally in May and
June, after extensive dust-storms in the west, the air over East and North Punjab and in Uttar
Pradesh becomes charged with fine dust which reduces visibility considerably; this dust-haze
often extends to heights over three km. Rainfall israre in the plainsin April and May. Thisis the
season of dust storms and thunderstorms; earlier in the season there is little rain; but the
associated rainfall increases as the season advances.

Figure 2.10: Wind Rose diagramsfor summers and winters

Source: Automotive research Association of India, TERI, 2010



CHAPTER 3.DEMOGRAPHIC PROFILE
AND SETTLEMENT PATTERN




3.1 Background

According to the Census of India 2011, population of NCT Delhi was 167,87,941 persons
against the NCR’s population of 581.5 lakh persons and had the second largest share of (28.87
percent) preceded by Uttar Pradesh sub-region (32.17 percent). Haryana sub-region (28.25
percent) and Rajasthan sub-region has the lowest share of (10.71 percent) of population in NCR
region. NCT Delhi’s share of population have decreased from 31 percent in 1981 to 28.87 percent
in 2011.

The NCR observed higher population growth rate of 24.2 percent than the national average
growth rate of 17.64 percent during 2001-2011. Similarly, the share of urban population of NCR
has increased from 45.9 percent in 1981 to 62.6 percent in 2011 which is aso higher than the
national average of 32 percent. The share of rural population has decreased from 54.1 percent in
1981 to 37.4 percent in 2011. Thus, NCR is becoming one of the fastest urbanizing regions of the
country.

3.2 Demographic Profile
3.21 Population Distribution

NCT-Delhi is highly urbanized with 98 percent of its population living in urban areas as
against the national average of 32 percent. The rural population of NCT Delhi has declined by
55.6 percent from 9.5 Lakh in 2001 to 4.20 lakhs in 2011, as most of NCT Delhi area has now
been earmarked as urbanisable area as per Master Plan for Delhi-2021. This has resulted in drastic
reduction of rura population from 11 percent in 1991 to only two percent in 2011 and
correspondingly increase of urban population. It is anticipated that entire NCT Delhi will be urban
after al the existing villages are declared as urban villages under the land pooling scheme in the
proposed urbanisable areas as per Master Plan Delhi—2021 (Figure 3.1).

Figure 3.1: Trend of Urban and Rural Population share (1961-2011)
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Table 3.1: District-wise distribution of Urban and Rural Population in NCT Delhi (2011)

- Per centage of Percentage of Rural
S.No. | Districts Total Urban Population ~ Population
1 North West 36,56,539 94.10 5.90
2 North 8,87,978 98.00 2.00

3 North East 22,41,624 99.00 1.00




So Duwies  Taa  Teomewd Pt
4 East 17,09,346 99.80 0.20
5 New Ddhi 1,42,004 100.00 0.00
6 Central 5,82,320 100.00 0.00
7 West 25,43,243 99.70 0.30
8 South West 22,92,958 93.70 6.30
9 South 27,31,929 99.60 0.40

NCT Dehi 1,67,87,941 97.50 2.50

Source: Censusof India 2011

North West district has the highest (51 percent) share of rura population followed by 34 percent
population in South west district and the rest 15 percent rura population is distributed in other
digtricts. New Delhi and Central districts have no rural population with 100 percent urban. The
table below shows the district wise share of urban and rural population.

Table 3.2: District wise concentration of Urban and Rural Population in NCT Delhi 2011

S, o Total Urban Rural
Districts
No. Population @ % share  Population % share Population @ % share
1 \Tvoé;h 36,56,539 21.78 34,42,589 21.03 2,13,950 51.06
2 North 8,87,978 5.29 8,70,232 5.32 17,746 4.23
North
3 Eagt 22,41,624 13.35 22,20,097 13.56 21,527 5.14
4 East 17,09,346 10.18 17,05,816 10.42 3,530 0.84
New
5 Delhi 1,42,004 0.85 1,42,004 0.87 - 0
6 Central 5,82,320 347 5,82,320 3.56 - 0
7 West 25,43,243 15.15 25,36,823 155 6,420 153
South
8 West 22,92,958 13.66 21,49,282 13.13 1,43,676 34.29
9 South 27,31,929 16.27 27,19,736 16.62 12,193 291
gg; 1,67,87,941 100.00 1,63,68,899 100.00 419,042  100.00

Source: Census of India 2011

3.2.2 Population Growth

According to the Census of India 2011, Delhi’s population was 167.88 lakhs which was
only 26.59 lakh in 1961. Thus, Delhi witnessed a phenomenal six times increase of population of
141.29 lakhs during the last 50 years and 29.37 lakhs during last 10 years (2001-11). Overall
decada growth rate of population of NCT Delhi during 2001-2011 was recorded at 21.2 percent,
which has reduced substantially from 47 percent during 1991-2001 and 51 percent during 1981-



1991. During the same period decadal growth rate of urban population was 27 percent which has
reduced from 52 percent in the previous decade whereas rura population has reduced by 55.6
percent during 2001-2011(Table 3.3, Figure 3.2 and Figure 3.3). In fact, the growth rate of
population reduced in all the sub-regions during the last three decades. However, the growth rate
of population in NCR has declined substantially from 37.6 percent in 1981-91 to 24.1 percent in
2001-11. The decreasing trend may be due to drastic reduction of natural growth rate and
marginal decrease in migration over the years.

Table 3.3: Population and Growth Trend- NCT Delhi (1961-2011)

S Population (in Lakhs) Population Growth (in %)
N.o. Year
Urban Rural Total Urban Rural Total

1 1961 23.59 2.99 26.59 64 -25 52
2 1971 36.47 4.19 40.66 55 39.9 53
3 1981 57.68 4.52 62.20 58 8.0 53
4 1991 84.72 9.49 94.21 47 109.9 51
5 2001 129.06 9.45 13851 52 -0.50 47
6 2011 163.69 4.19 167.88 27 -55.6 21

Source: (Census of India) 1961-2011

Figure 3.2: Population Trend- NCT Delhi Figure 3.3: Population Growth Trend- NCT
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District wise growth of population reveals that Southwest, Northwest and Northeast districts
witnessed high growth rate of 30.6 percent, 27.8 percent and 26.8 percent respectively followed
by other four districts. The New Delhi and Central districts registered negative growth rate of -
20.70 percent and -9.9 percent which may be due to the fact that migrant population is
concentrated in the periphera districts of Southwest, Northwest and Northeast rather than in the
Central and New Delhi districts which attract less migration due to high cost of living being fully
devel oped with better infrastructure (Figure 3.4).



Figure 3.4: District wise decadal growth rate of Population in NCT Delhi (2001-2011)
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3.2.3 Components of Population Growth

Natural growth and in-migration are the two main components of population growth.
Analysis of migration data as published by Census of India shows that NCT Delhi received 25.21
lakhs in-migrants during the last 10 years (2001-11) and 7.69 lakhs people have out-migrated
during the same period. Therefore, net migration to Delhi works out to bel7.52 lakhs which
accounts for 59.80 percent of the net population growth and the rest 40.20 percent is due to
natural growth. As under Table 3.4, trend of migration pattern shows that net migration has
steadily increased from 6.34 lakhsin 1971 to 17.64 lakhsin 2001. However, it marginally reduced
to 17.52 lakhs in 2011 due to sudden increase of out-migration of 7.69 lakhs against 25.21 lakhs
in-migration during 2001-11. It shows that the growth of net migration in Delhi has marginally
reduced or stabilized during 2001-11. It still accounts for amost 60 percent of the net growth of
population of Delhi. The considerable decrease of growth rate of population of Delhi from 47
percent during 1991-2001 to only 21.2 percent during 2001-2011 is mainly attributed to the
drastic reduction of natural growth of population from 26.66 lakhs during 1991-2001 to 11.78
lakhs during 2001-2011 which works out to -55 percent reduction and accounts for 40.20 percent
of the net population growth during 2001-2011 as against 60.20 percent during 1991-2001 (Table
3.4, Figure 3.5 and Figure 3.6).

Table 3.4: Trends of Population growth, Net-migration and Natural Growth in NCT during

1971-2011
ﬁ'o Year 1971 1981 1991 2001 2011
1 Population increase (in lakhs) 14.07 21.54 32.00 44.3 29.3
2 Migrants a) In-migrants 8.76 12.30 15.87 22.22 25.21
Component b O
(in lakhs) ) Out- 2.42 278 282 458  7.69
migrants
3 Net-migrants (a-b) (in lakhs) 6.34 9.52 13.05 17.64 17.52
4  Component of migrantsin 4510 4420 4080 3980  59.80
growth of population (in %)
5  Net natural increase (in lakhs) 773 1202 1895 2666 1178
g | Component of natural increase 5490 5580 5920 6020  40.20

in growth of population (in %)
Source: Census of India 2011 & Regional Plan for NCR 2021



Figure 3.5: Trend of Net-growth of Figure 3.6: Trend of Population Migration in
Population, Net-migrants and Natural NCT Delhi (1961-2011) (in Lakhs)
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As per the migration data released by the Census 2011, out of the total 25.21 lakhs of migrants
came to Delhi during the last 10 years, major share of migration of 9.59 lakhs (38 percent) and
5.16 lakhs (20 percent) are from the state of Uttar Pradesh and Bihar followed by Haryana (7
percent), Uttarakhand (4 percent), Rgjasthan (4 percent) and West Bengal (3 percent). Rest 24
percent is from various other states. Although overall in-migration is steadily increasing, share of
migration from Uttar Pradesh has declined from 50 percent in 1981 to 38 percent in 2011 and a
considerable decline is observed since 1991 due to bifurcation of Uttarakhand from the state.
However, share of migration from Bihar shot up from six percent in 1991 to 19 percent in 2011.

(Table 3.5 and Figure 3.7)

Table 3.5: Trend of Migration from other statesin NCT Delhi 1971-2011

S Placeof lag  1971-81 1981-91 1991-01 2001-11

No. residence Numbers % Numbers % Numbers % Numbers %

1 uttar 6,16,021 50.1 765151 483 8089857 40.0 959,658 37.8
Pradesh

2 Haryana 159,028 129 1,82507 115 1,74,889 7.9 1,84,892 7.3

3 Bihar 70,904 58 169445 107 424093 191 516,632 204

4  Uttarakhand - - - - 113519 51 96,244 3.8

5  Rajasthan 93836 7.6 95198 6.0 90,317 4.1 9,574 38

6 Punjab 78,671 6.4 83,684 53 47,984 2.2 48,742 19

7  West Bengal 33,154 27 43096 2.7 86,249 3.9 79,681 3.1

8 'I\D/Ir::(jjz}s/l? 37,709 31 41,815 2.6 40,442 18 56,527 2.2

9 Others 140,422 114 1,10,727 70 354691 16.0 498155 19.6
Total 12,29,745 100.0 15,85,770 100.0 22,22,041 100.0 25,37,105 100.0

Source: Census of India 2011



Figure3.7: Trend of In-migration from other statesin NCT Delhi 1971-2011
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As per Census 2011, of the total 25.37 lakhs of in-migrants in NCT Delhi, 40.5 migrated with
household and 28.1 percent migrated for seeking employment/work, 17.4 percent migrated due to
marriage and the rest 14 percent migrated for various other reasons such as business, education
etc. (Table 3.6 & Figure 3.8).

Overal trend shows that absolute number of migrants in search of employment / work has
increased from 4.96 lakhs in1981 to 8.16 lakhs in 1991 but again it came down to 7.11 lakhs in
2011. Similarly, the share of migration for employment increased from 31.3 percent in 1981 to
37.6 percent in 1991 but it reduced to 28.1 percent in 2011. However, the people migrated to the
city for business has drastically declined from 64,678 in 1981 to only 14,262 in 2011 and share of
migration declined from 4.1 percent in 1981 to 0.6 percent in 2011 (Figure 3.9).

Overdl analysis of trend shows that migration on account of employment and business is
experiencing downward trend particularly post 1991 whereas people moving to the city with
household is steadily increasing which comprises 40.5 percent of the total migration during 2001-
11 (Table 3.6). This may be due to the fact that fresh migration in search of employment is
gradually dipping but the older lone migrants who migrated to the city decades earlier are joined
by their families. This is giving rise to mushrooming of informal settlements and unauthorized
colonies particularly in the south and western part of Delhi.



Figure 3.8: Reasonsfor In -migration-  Figure 3.9: Trend of reasons of In-migration
2011 (1991-2011)

Source: Census of India 2011
Table 3.6: Trend of reasons of In-migration in NCT Delhi (1981-2011)

Migrants Migrants Migrants
S.  Reasonsof  (1981- 1991) (1991- 2001) (2001- 2011)
No. Migration

No. %age No. %age No. %age
1 5Vr2f’|'(°yme”“ 4,96,731 313 816174 376 711,990 28.1
2  Business 64,678 4.1 11,818 0.5 14,262 0.6
3 Education 36,192 2.3 58,146 2.7 66,844 2.6
4  Marriage 2,47,903 156  2,99,856 13.8 441,724 17.4
5  Movedwith 6,58,041 45  7,99,231 368 1028310 405

household

6  Others 83,047 53  1,87,535 86 273975 10.8

Total migrants 15,87,492 100.0 21,72,760 100.0  25,37,105 100.0

Source: Census of India 2011

In NCT Delhi, district wise distribution of migrants shows that 73 percent of migrants are
concentrated in the south and western part of the Delhi. Northwest district has the highest share of
21.3 percent followed by Southwest district (20.1 percent), South district (19.2 percent) and West
district (12.5 percent). Central and New Delhi districts have the lowest share of 1.4 percent, North
district has four percent, East and Northeast districts have 10 percent each. Higher concentration
of migrants in south and western part of NCT Delhi may be due to presence of large number
informal settlements like unauthorized colonies which provide affordable housing facility for the

migrants (Table 3.7).

Table 3.7: District wise distribution of migrants - 2011

ﬁllo. Name No. of Migrants 2011 g:trg%tfﬂ?grp;& entage

1 Central 35,519 14
2 New Delhi 35,519 14
3 North 1,01,484 4.0
4 North East 2,53,711 10.0



District wise per centage

ﬁllo. Name No. of Migrants 2011 share of Migrants

5 East 2,56,248 10.1

6 West 3,17,138 125

7 South 4,87,124 19.2

8 South West 5,09,958 20.1

9 North West 5,40,403 21.3
NCT Delhi 25,37,105 100

Source: Censusof India 2011

The increasing trend in migration is attributed to the fact that NCT Delhi has still been a more
preferred destination for the migrants in search of livelihood owing to its relatively stronger
economy in comparison to the rest of NCR. Nevertheless, contrary to the vison of NCRPB,
Delhi continues to be the recipient of increasingly large government and private investments
which result in largescale job creation having direct bearing on migration trend.



Figure 3.10: District wisein-migration in NCT Delhi 2011

Source: Census of India 2011



3.24 Population Density

As per 2011 Census, the density of population in Delhi works out at 11,320 persons per
sg. km. as against the national increase of 382 persons, which was the highest among al states
and union territories during the year. Urban population density increased from 12,361 persons per
sg. km. in 1991 to 14,698 persons per sg. km. in 2011. In rura area the population density
decreased from 1,692 persons per sg. km. in 2001 to 1,135 persons per sg. km (Figure 3.11).

Figure 3.11: Population Density Trend 1961- Figure 3.12: District wise Population
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Among all the districts, the highest density of 36,155 persons per sg. km. is observed in North
East district followed by Centra district, East district, West district and the lowest density is
observed in New Delhi and South west district. Figure 3.12 and Figure 3.13 shows the district
wise density of population.

Table 3.8: District wise Population, Area and Population Density

. L Population Density (in Person per sg. km.
EO- Districts Tofal ’ (Urban = Rl)Jral
1 North West 8,254 12,645 1,253
2 North 14,557 16,937 1,845
3 North East 36,155 46,867 1471
4 East 27,132 27,193 13,074
5 New Delhi 4,057 4,057 -
6 Central 27,730 27,730 -
7 West 19,563 20,601 936
8 South West 5,446 8,040 935
9 South 11,060 11,630 927
NCT Delhi 11,320 14,693 1,136

Source: Census 1991, 20001 and 2011



Figure 3.13: District-wise Population density (in Person per sq. km.) (2011)

Source: Censusof India 2011



3.25 Literacy Rate

The literacy rate in the NCT Delhi sub-region as per 2011 Census is 86.2 percent against
79.2 percent for NCR and 74.0 percent for India. In 2001 the literacy rate of NCT Delhi was
81.67 percent in 2001. Which was much higher than the literacy rate of the NCR (74 percent) and
also of India (64.8 percent) in 2001. Thus, NCT Delhi has higher literacy rate than the NCR and
national average with 90.9 percent in males and 80.8 percent in females in 2011. Rural and urban
literacy rates of NCT Delhi was 81.9 percent and 86.3 percent respectively in the same year.
District wise literacy shows that except Northwest and Northeast districts all seven other districts
have literacy rate higher than average literacy of the NCT Delhi highest being in East district and
lowest is the North East district. Higher literacy in the NCT Delhi is mainly due to availability of
education facilities at al levels throughout the state.

Table 3.9: District wise Literacy Ratein NCT Delhi (in per centage)

S. No. District Persons Males Females

1 North West 84.4 89.7 78.4
2 North 86.9 90.9 82.2
3 North East 83.1 88.8 76.7
4 East 89.3 93.1 85.0
5 New Delhi 88.3 92.2 83.6
6 Central 85.1 87.5 82.5
7 West 87.0 91.0 82.4
8 South West 88.3 93.1 82.5
9 South 86.6 91.7 80.6
10 NCT of Delhi 86.2 90.9 80.8

Source: Census of India 2011

3.26 SexRatio

According to the Census of India 2011, sex ratio in NCT Delhi is 868 females per 1000
males (2011), which is much below the national average figure of 940. The sex ratio of NCT
Delhi increased from 821 in 2001 to 868 in 2011, Lower sex ratio in NCT Delhi may be linked to
high level of migration of single male to the city in search of employment. District wise analysis
shows that in 2011 New Delhi has the lowest sex ratio of 822 which was 792 in 2001 and the
highest of 892 isin Central district which was 842 in 2001. In 2001 lowest sex ratio of 784 was
in southwest district which increased to 840 in 2011. By and large sex ratio has improved in all
the districts during 2001 and 2011which may be due to decline of migration for employment
during 2001-11 and substantial increase of migration due to moving of household to Delhi since
2001. It may aso be attributed to the banning of pre-natal sex determination and better control
over female feticide cases. (Figure 3.14)

Figure 3.14: District wise Sex Ratio in NCT Delhi (females per 1000 males) (2001 & 2011)
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3.2.7 AgewisePopulation distribution

Trend of ageing population distribution of NCT Delhi shows that during 1991 34.8
percent of population was is the age group of 0.14 years which reduced to 32.4 percent in 2001
and 27.2 percent in 2011. Thisis mainly due to steady decline of birth rate in Delhi. At the same
time the aged population of 40 years and above recorded an increase since 1991 to 2011. In rest of
age groups not much change is witnessed. Table 3.10 shows age wise population distribution in
NCT Delhi from the year 1991 to 2011.

Table 3.10: Age wise Population distribution In NCT Delhi (1991-2011)

S, 1991 2001 2011
Age Group
No. Number % Number % Number %
1 0-14 32,73,482 34.8 44,92,939 324  45,65,319 27.2
2 15-19 9,14,871 9.7 14,27,979 103 16,67,375 9.9
3 20-24 9,82,866 10.4 14,26,860 103  17,64,060 10.5
4 25-29 9,56,788 10.2 13,58,925 9.8 16,68,326 9.9
5 30-39 14,38,035 15.3 22,11,006 16.0 27,53,943 16.4
6 40-49 8,67,731 9.2 14,32,467 10.3  20,08,410 12.0
7 50-59 5,04,149 54 7,59,505 55  11,96,361 7.1
8 60 or more 4,39,520 4.7 7,19,650 52 11,47,445 6.8
9 Age not stated 43,202 0.5 21,176 0.2 16,702 0.1
Total 94,20,644 100  1,38,50,507 100 1,67,87,941 100

Source: Census of India 2011
Figure 3.15: Shareof population by Ageand Sex in NCT Delhi 2011

Children population of 0-14 age group comprising high share 27 percent, while teenage
population of 15-19 yearsis 9.9 percent. The working age group of 20- 60 years have 55 percent
share, while old age group from 60 years and above have only 6.9 percent share in total
population (Figure 3.15).
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3.2.8 Issuesand Challenges

1. Share of population of NCT Delhi have increased from 31 percent in 1981 to 36 percent
in 2011, while other sub regions of NCR i.e. Haryana, Rgjasthan and U.P. observed
decline in share of population in NCR. This trend is attributed to the fact that NCT Delhi
has still been a more preferred destination for the migrants in search of livelihood owing
to its relatively stronger economy in comparison to the rest of NCR. Nevertheless,
contrary to the vision of NCRPB, Delhi continues to be the recipient of increasingly large
government and private investments which result in largescale job creation having direct
bearing on migration trend.

2. Growth rate of population reduced in all the sub-regions during the last three decades.
However, the rate of growth of population in NCR has declined substantially from 37.6
percent in 1981-91 to 24.1 percent in 2001-11. Although growth rate is declining there is
substantial increase in absolute numbers of population in all the sub-regions. During the
last decade 2001-11 as much as 29 lakh persons were added in Delhi’s population. The
decreasing trend may be due to drastic reduction of natural growth rate and margina
decrease in migration over the years.

3. Drastic reduction of rura population from 11 percent in 1991 to only two percent in 2011
and Negative growth rate of 55 percent observed during 2001-11 (In absolute numbers
9.45 lakhs in 2001 to 4.19 lakhs in 2011). One of the reasons is that most of NCT Delhi
area has now been earmarked as urbanisable area as per Master Plan for Delhi-2021. All
the existing villages are declared as urban villages under the land pooling scheme in the
proposed urbanisable areas as per Master Plan Delhi—2021

4. Trend of migration pattern shows that net migration has steadily increased from 6.34
lakhs in 1971 to 17.64 lakhs in 2001. However, it marginally reduced to 17.52 lakhs in
2011 due to sudden increase of out-migration of 7.69 lakhs against 25.21 lakhs in-
migration during 2001-11.

5. Although overdl in-migration is steadily increasing share of migration from Uttar
Pradesh has declined from 50 percent in 1981 to 38 percent in 2011 and considerable
decline observed since 1991 due to bifurcation of Uttarakhand from the state. However,
share of migration from Bihar shot up from six percent in 1991 to 19 percent in 2011

6. District wise distribution of migrants shows that 73 percent of migrants are concentrated
in the south and western part of the Delhi. Northwest district has the highest share of 21.3
percent followed by Southwest district (20.1 percent), South district (19.2 percent) and
West district (12.5 percent). Central and New Delhi districts have the lowest share of 1.4
percent, North district has four percent, East and Northeast districts have 10 percent each.
Higher concentration of migrants in south and western part of NCT Delhi may be due to
presence of large number informal settlements like unauthorized colonies which provide
affordable housing facility for the migrants.

7. Among all the districts, the highest density of 36,155 persons per sg. km. is observed in
North East district followed by Central district, East district, West district and the lowest
density isobserved in New Delhi and South west district.

8. By and large sex ratio has improved in all the districts during 2001 and 2011which may
be due to decline of migration for employment during 2001-11 and substantial increase of
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migration due to moving of household to Delhi since 2001. It may also be attributed to
the banning of pre-natal sex determination and better control over femal e feticide cases.

3.3 Settlement Pattern
3.3.1 Urban Settlement Pattern

As per Census 2011, urban population is 97 percent of tota population and
accommodating in 75 percent of the area under 113 towns of NCT Delhi. Out of 113 towns (3
Statutory and 110 Census Towns), 15 towns fal in Size Class | which include al the three
Statutory Towns and 12 Census Towns. 21 Census Towns fall in Size Class I1; 23 Census Towns
fal in Size Class IIl. The maximum number of Census Towns, i.e., 33 falsin Size Class IV. In
the remaining two Size Classes, viz., Class V and VI, the number of towns are 17 and four

respectively.
Table 3.11: Urban Settlement by Population size and classin NCT Delhi

Sl.No. | SizeClassof Town Population Size Number of Towns

1 Class| 100,000 and above 15
2 Classll 50,000 - 99,999 21
3 Classll| 20,000 - 49,999 23
4 Class IV 10,000 - 19,999 33
5 ClassV 5,000 - 9,999 17
6 Class VI |ess than 5,000 4

Source: Census of India 2011

There is only one Urban Agglomeration (UA) in Delhi which consists of three Statutory Towns
and 107 Census Towns.

3.3.2 Rural Settlements

NCT Delhi observed reduction in its rural population and settlements. According to the
Census of India, 54 percent area designated as rural areain 1991, which declined to 25 percent in
2011. Simultaneously, the number of villages were a so reduced to 112 in 2011 from 300 in 1991.

Figure 3.16: Urban and Rural Area Trend in NCT 1991-2011
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Figure 3.17: Settlement Patternin NCT Delhi (2011)

Source: Census of India 2011
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3.3.3 Approach and Strategy for Settlement Planning

Strategies for the development of settlement system would be to harness the growth
impulse of Delhi and to integrate the urban and rural settlements in the region. This could be
attained by developing balanced settlement structure and mutually reinforcing system of urban
and rura centersin NCR. Strategies to achieve these objectives would be as under:

o Development of a well-knit regiona settlement system where Delhi and other towns in
NCR would be allowed to grow as per their carrying capacity to harness the devel opment
potentials within the broad frame of Regiona Plan.

e In order to make a significant impact of the large growing centre to act as catalyst for
development in the National Capital Region. It is proposed to identify new Metro
Centres/Regiona Centres/other new townships for intensive development for attracting
investment, generation of employment, creation of high-quality infrastructure, robust
transport and communication linkages, development of high-quality residential aress,
industrial and commercial complexes. The proposed new townships would be nodes
along the key transport corridors, proposed expressways, orbital rail corridors and other
suitable locations either on virgin land or as extension of existing settlement. New Towns
will further ease out the pressure on NCT Delhi.

o Development of small and medium towns as Sub-regional centres or service centres.
These towns would play an important role in supporting the socio-economic development
in their surrounding areas by providing access to education and health facilities and agro-
industries based on local resources.

e Rura development would be encouraged by providing facilities and services in
appropriate hierarchy of service centres, which stimulate production and help in
increasing the income of the population. This will facilitate diversifying the economy and
to make villages attractive to live and work and help to check migration to urban centres.

3.4 Population Projection
3.4.1 Population Projection for NCT Delhi

As per Regional Plan for NCR 2021, the population projected for the year 2011 at NCR
was 486.19 lakhs and for NCT Delhi it was 179.9 lakhs. As per the same report for the year 2021,
NCR was projected with the population of 795.61 lakhs and NCT Delhi with 234.87 lakh for the
year 2021 (Table 3.12). Based on this, the percentage share of NCT Delhi to the total NCR will
decrease marginally from 37 percent in 2011 to 29.52 percent in the year 2021 (Table 3.12).

Table 3.12: Population Projected as per RP-2021

Year NCR Population (in NCT Delhi Population (in Percentggeof NCR
Lakhs) Lakhs) Population

1981 190.18 62.2 32.71

1991 264.46 94.2 35.62

2001 371.00 138.5 37.33

2011(P) 486.19 179.90 37.00

2021(P) 795.61 234.87 29.52

Source: Regional Plan 2021 for NCRand Addendum to Regional Plan-2021 for NCR

As per Master Plan Delhi 2021, population projected was 182 lakhs for the year 2011 and 230
lakhs for the year 2021. However, reviewing the trends of population growth of NCT Delhi, a
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comparative analysis of actual census population 2011 with the proposed population in the
Regional Plan 2021 for the year 2011 indicates that only 93.34 percent in NCT Delhi and 94.71
percent in NCR, is achieved under actual Census population of 2011 (Table 3.13). As per
Regional Plan 2021 (RP-2021) of NCR, the CNCR area which includes Bahadurgarh, Faridabad-
Ballabgarh complex, Gurgaon-Manesar complex, Ghaziabad-Loni complex, NOIDA and
Sonepat-Kundli complex, are contiguous to NCT Delhi. Table 3.13 shows that in the year 2011,
Metro and Regional Centre’s within CNCR area exceeded with 81 percent of proposed population
as per RP-2021 as compare to actual population as per census of India 2011. Similarly, Metro and
Regional Centre’s of NCR outside CNCR area achieved only 82 percent of proposed population
as compare to actual census population for the year 2011.

The difference between the proposed population of both NCR and NCT-Delhi vis-a-vis the actua
Census population of 2011 is about 25.5 lakhs and 10 lakhs respectively. It may be attributed to
the fact that NCT-Delhi grew at a slower rate than anticipated and other surrounding towns grew
more than NCT Delhi.

Table 3.13: Actual & Proposed Population 2011 of NCT Delhi and NCR

Metro and
S Metro and regional
' Discer ption NCT NCR regional center’s g , .
No. within CNCR center’s outside
CNCR
Actual 2001 1385 3710 30.5 30.82
1 Population as per
Censusof India 5y 167.9 4605 58.2 39.89
(in Lakh)
Proposed pop 2011 (R.P.
2 2021) (in L akhs) 179.9 486.2 71.0 48.60
Actual census 2011
3 Population aspercentage  gq 440, g4 7104 81.7% 82.1%

of proposed population in
the R.P- 2021(2011)
Source: Census of India 2011 and Regional Plan 2021of NCR

The NCR Planning board revised the population for NCR in the Regional Plan 2021 after the
modification to the Regional Plan 2021 for NCR. The population for NCR is revised to 581.5
lakhs. The addendum to the Regional Plan for NCR 2021 states that

“Subsequent to the notification of RP-2021 on 17.09.2005, additional districts namely Bhiwani
(including Charkhi Dadri) and Mahendragarh districts of the State of Haryana and Bharatpur
disgtrict of the Sate of Rajasthan, were included to NCR vide Government of India, Gazette
Notification dated 01.10.2013. Further, the districts of Jind & Karnal of the Sate of Haryana and
Muzzaffarnagar district of the State of Uttar Pradesh were included in NCR vide Gol Gazette
Noatification dated 24.11.2015. The digtrict of Shamli of the State of Uttar Pradesh was included
in the NCR vide Gol Notification dated 16.04.2018. The total additional area of NCR is 20939
sq.kms”.
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41 Introduction

Delhi is a prosperous state with the second highest per capita income in India. Delhi’s per
capitaincome is amost three times the national average. The average per capita income of Delhi
remained more than three lakhs in two consecutive yearsi.e. 2017-18 & 2018-19. The per capita
income at current prices reached Rs. 3,28,985 in 2017-18 as compared to Rs. 2,98,832 in 2016-17
and Rs. 2,73,301 in 2015-16. The advance estimate of per capitaincome of Delhi at current prices
during 2018-19 is estimated at Rs. 3,65,529. Dehi’s economy has a predominant service sector
with its share of contribution to Delhi’s Gross State Vaue Added (GSVA) and plays a pivotal role
in the state economy, both in terms of employment generation and contribution to state income.
More than 84 per cent of income in Delhi was from the service sector, 14 percent from the
secondary sector and about two percent from the primary sector during the year 2018-19. The
tertiary sector

In view of the constantly changing economic scenario of NCT of Delhi, it is imperative to
analyses and assess the economic development trends, along with economic/fiscal policies and
suggest future directions of growth.

4.2 Existing scenario

The Ddhi Metro, Central NCR Metro extensions, Western Peripheral (KMP), Eastern
Peripheral Expressways, Delhi-Mumbai Industrial Corridor (DMIC), Industrial Estates’Model
Industria Townships/SEZs and new towns etc., all the above have had a significant impact on the
economy of NCT of Delhi. Tertiary sector in Delhi grew at a Compounded average growth rate
(CAGR) (in Rs) of 14.34 percent from 2011-12 to 2018-19 while the secondary and primary
sector grew at a CAGR of 15.46 percent and 3.05 per cent during the same time period.

Table 4.1: Delhi's contribution to I ndian Economy (2018-19)
S. No.

Parameter Delhi India
1 GSDP as a percentage of al states GSDP 4.09 100
2 CAGR growth rate (%) 13 115
3 Per capita GSDP (in Rs) 3,65,529 69,33,634

Source — Annual Report 2018-19, India Brand Equity Foundation,

Table 4.2 *Gross Domestic Product (GDP) of NCR and Sub-regions from 2004-05 to 2009-
10 (at constant 2004-05 Prices) (in Rs. Cr.)

S.  Sub-

No Region/ Gross Domestic Product (GDP)

. District

1 Year 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10

2 Uttar 33,243.7 34,939.8 224131 354420 47,4316 40,645.4
Pradesh

3  Rajasthan 7,742.0 7,742.5 9,045.1 9,357.6 11,0109 12,190.1

4  Haryana 28,546.6 279796 31,9282 359073  23920.1 40,681.1

5 gg; 1,00,3245 1,10,406.1 1,24,079.6 1,37,960.9 1,55,791.1 1,69,839.0
ng 1,90,992.1 2,09,1545 2376825 261,417.1 288,726.2 3,19,347.4

Source — Functional Plan for Economic Development of NCR (* The data is for the old areas of NCR which may be
accepted aspolicies and proposals have already been provided in this document.)
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Table 4.2 shows that among all the sub-regions of NCR, NCT Delhi has been consistently
performing far better with higher GDP. The sub-region wise GDP figures indicate that GDP of
NCR doubled from 2004-05 to 2009-10 (at constant prices, i.e. 2004-05), in which NCT-Delhi
account for the maximum share, followed by Haryana, Uttar Pradesh, and Rajasthan respectively.
Hence as seen from above, the GDP of NCT-Delhi is ailmost equal to the combined GDP of other
sub-regions.

During the period 2004-05 to 2009-10, GDP of NCT-Delhi has increased by about 1.7 times.
Uttar Pradesh and Haryana sub-regions reported GDP trends on almost similar lines till 2006-07,
after which the trend varied when Haryana sub-region started making better progress, probably
due to heavy investments during this time in Gurgaon and Manesar, which in turn facilitated the
increase in GDP for NCT Delhi as well. Till 2004-05, the difference in growth rate in GDP
among the four sub-regions was comparatively narrow, which became wider after 2005-06 as
seenin Table 4.3.

Table 4.3 GDP of NCR and its Sub-regionsfor 2021 & 2031 at Constant Prices (2004-05) (in
Rs. Cr.)

GDPin
s 2009-10 at CAGR between  Projected  Projected
N.o Sub-region/ District constant 2004-05 and GDP for GDP for

' (2004-05) 2009-10 % 2021 2031

prices
1 Uttar Pradesh 50,645.3 8.78 1,27,868.7  2,96,772.4
2 Rajasthan 12,190.1 9.5 33,093.5 82,044.1
3 Haryana 86,673.0 11.7 2948453  8,97,361.0
4 NCT Delhi 1,69,838.9 11.1 5,40,784.2 15,49,831.8

Source: Directorate of Economic and Satistics, Rajasthan; Economic Survey of Delhi, 2012-13; Department of
Economics & Satistics, Haryana; updes.up.nic.in; and Sudy on Economic Profile of NCR

As observed, NCT Delhi’s CAGR is higher than the total of NCR. As per the latest additional
data provided by GNCTD on the 04.09.2020, the latest figures of GSDP as advance estimates for
2019-20 is at Rs.6,34,407.69 crores as against All India GDP estimates for 2019-20 at Rs.
2,03,39,849 crores. This is much higher than what was predicted by the Directorate of Economic
and Statistics for 2021 at Rs 5,40,784.2 crores. Which reiterates the fact that NCT Delhi is not
only the fastest sub region of NCR but also has the most potentia to go far beyond the other sub-
regions and other states of the country.

4.2.1 Sectoral Composition of Gross State Value Added (GSVA)

As evident from the Table 4.4 below, Sectoral trends indicate that the tertiary sector isthe
major contributing sector to the GDP of NCT-Delhi sub-region (85 percent of total GDP)
comprising primarily of transport, communications, real estate, financial services, wholesale trade
and other business related services. The analysis of sector-wise contribution in Gross State Value
Added also clearly reveals this fact. The contribution of the primary sector (comprising
agriculture, livestock, forestry, fishing, mining & quarrying) to the total GSVA is continuously
showing a declining trend during the last eight years, with some minor deviations.

The contribution from the secondary sector showed an increasing trend during the last five years.
The composition of GSVA at current prices (2011-12) in three different sectors viz, primary,
secondary and service sectors of Delhi during 2011-18 has been presented in Table 4.4.
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Table 4.4 Sectoral Composition of GSVA in Dehi in percentage— (at current prices 2011-

12)

S.No. Years Primary Secondary Tertiary Total

1 2011-12 3.49 13.09 83.42 100
2 2012-13 2.93 14.17 829 100
3 2013-14 3.29 14.07 82.64 100
4 2014-15 2.79 12.26 84.95 100
5 2015-16 2.09 13.62 84.29 100
6 2016-17 174 13.79 84.29 100
7 2017-18 177 13.92 84.31 100
8 2018-19 1.88 14 84.12 100
9 2019-20 (AE) 1.96 13.52 84.52 100

Source: - Directorate of Economics and Statistics, Government of NCT of Delhi
(Additional data for per capita income of 2019-20 has been provided by GNCTD on the 04.09.2020)

During 2011-12, 83.42 per cent of Delhi’s income was from the tertiary sector, 13.09 per cent
from the secondary sector and less than four per cent from the primary sector. The contribution of
the primary sector, which was 3.49 per cent during 2011-12, has come down to 1.88 per cent in
2018-19 at current prices. Concurrently, the contribution of the tertiary sector, recorded at 83.42
per cent in 2011-12, increased to 84.12 per cent in 2018-19 at current prices. The contribution of
the secondary sector to the income of Delhi exhibited an increase from 13.09 per cent in 2011-12
to 14.00 per cent in 2018-19. As per additiona data provided by GNCTD on the 04.09.2020 the
latest Advance estimates of Sectoral composition of GSV A too shows similar trend of decreasein
contribution of primary and secondary sector in Delhi’s economy and the increase of contribution
of tertiary sector to 84.52 percent. This shows the steady increase of the contribution of the
tertiary/ service sector to Delhi’s economy.

4.3 Occupational Structure

As per Census 2001, the population of Delhi was 138.50 lakh. In 2011 census, the
population of Delhi increased to 167.88 lakh which indicates the fact that on an average, the
population of Delhi increased at 2.12 per cent per annum during 2001-2011. As seen from Table
4.5, during the same period the proportion of the working population to the total population in
Delhi increased at the rate of 0.46 per cent per annum.

Table4.5Workersand Non-Workersin India& NCT Delhi 1981-2011

Details 1981 1991 2001 2011

India Delhi India Delhi India Delhi India Delhi
Totd 2,446.04 20.02  3,141.30 29.80 4,023.60 4545  4,817.43 55.87
Workers (35.70) (3219 (37.11) (31.63) (39.11) (32.82 (39.79) (33.28)
Non- 4,405.81 42.18 5,322.61 64.41 6,262.51 93.05 7,288.26 112.00
workers (64.30) (67.81) (62.89) (68.37) (60.89) (67.18) (60.21) (66.72)
Totd 6,851.85 62.20 8,463.91 94.21 10,286.11 13850 12,105.69 167.87

Population  (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)

Source: -Census of India, 1981, 1991, 2001& 2011
Note: - Figuresin parenthesisrelate to percentage to total.
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From Table 4.5, it may also be observed that the work participation rate in Delhi during 1981 was
32.19 per cent, which reduced to 31.63 per cent in 1991 and dlightly increased at 32.82 per cent in
2001 and in 2011 it is 33.28 percent. The growth of workers in Delhi during 1981-2001 was 6.35
percent per annum while non-workers were at 6.03 percent per annum. This was the same in the
case as of the national level, where the growth of workers outweighs the growth of non-workers
and the difference was worked out at 1.11 percent per annum during the same period. This clearly
indicates the fact that the work participation rate has enhanced both at nationa level and Delhi
level.

Now, Delhi is an amost fully urbanized state with the growth of workers and non-workers being
higher than the national level. While the persons employed in the service sector and industria
sectors constitute a major share, the percentage of persons engaged in the primary agriculture
sector is steadily decreasing.

431 Work Participation Rate (WPR)

NCR has recorded total 157.35 lakhs workers in 2011, out of which the highest numbers
of workers (43.07 percent) are engaged in NCT-Delhi sub-region, clearly reflected from Table
4.6. Concurrently, as observed from Table 4.7, NCT-Delhi has the least proportion of workers
engaged in the primary sector. Within the primary sector, share of cultivators and agricultura
labourers has declined from 42.98 percent in 1971 to 25.53 percent in 2001, whereas the share of
construction within secondary sector has significantly increased from 2.77 percent in 1971 to 16.2
percent in 2001. In 2011, share of marginal workers to total workers in NCT-Delhi has recorded
the lowest share out of the entire NCR at 5.01 percent.

Table 4.6 Share of the sub-regionsin total number of workersin NCR

S No. Year 2001 2011
1 NCR 12072094 1,57,34,929
. . No. of workers 43,46,710 55,87,049

2 NCT - Delhi sub-region o " e to NCR 0.3351 0.4307
3 Harvana Sub-r egion No. of workers 34,14,662  36,69,197
y 0 % Shareto NCR 0.2632 0.2829

. . No. of workers 1458686  17,08,542

4 Rajasthan Sub-region % shareto NCR 0.1124 0.1317
) No. of workers 37,52,036  47,70,141

S Uttar Pradesh Sub-region o " e to NCR 0.2892 0.3677

Source: Census of India, 2001 & 2011

Workforce Participation Rate (WPR) in NCR for 2011 is 34.15 percent. It is observed that
workforce participation trends in NCT-Delhi has slowed down during the period 1991-2001,
whereas it has increased subsequently within the same period for Haryana, and Uttar Pradesh and
Rajasthan sub-regions. But in the successive decade, i.e. 2001-2011, workforce participation rate
in NCT-Delhi has increased, as this sub-region emerged as the more lucrative one out of them all.

Table 4.7 Workfor ce Participation Rate of India, NCR and sub-regions, 1971 to 2011

S. Year India NCR NCT Delhi  Haryana Rajasthan = Uttar Pradesh
No. sub-region  Sub-region = Sub-region = sub-region

1 1971 342 274 30.2 25.02 26.4 27.2
2 1981 357 287 31.51 28.35 28.33 27.48
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No. Ye¥ india NCR Gl i Gibregon Sbregon sibregon

3 1901 374 2017 3151 28.35 28.33 27.48
4 2001 391 342 29.14 39.69 49.31 32.75
5 2011 392 3415 33.28 33.26 465 32.73

Source: Census of India, 1971, 1981, 1991, 2001, 2011

From the Table 4.8 below, it may be inferred that one third of the total population in Delhi takes
care of the remaining two-thirds of the population. It is called the dependency burden of the
working class.

Table 4.8 Percentage Distribution of Workers by Industry Division, 2004-05 and 2011-12

S. Industry 2004-05 2011-12
No. Male Femade Persons Mae Female Persons
1 Agriculture and allied activities 0.5 20 07 02 0.0 0.2
2 Mining & Quarrying 0.0 0.0 00 00 0.0 0.0
3 Manufacturing 26.3 151 250 234 124 21.8
4 Electricity 0.1 0.0 01 16 0.0 13
5 Construction 6.9 3.8 65 47 05 41
6 Trade, Hotels & Restaurants 29.9 8.6 275 29.1 20.8 27.9
7 Transport, Storage & Communication = 9.1 18 82 103 31 9.2
8 Finance, Real Estate & Business 8.3 6.0 80 151 15.3 15.1
Public Administration, Education,
9 Heslth & Others 18.9 62.7 240 156 47.8 20.3
Total 100 100 100 100 100 100

Source: Unit level data of National Sample Survey, 2004-05 and 2011-12

- Workers’ involvement in tertiary or service sector was highest in Delhi followed by
shares of secondary and primary sector respectively in 2011-12 as seen in Table 4.8.

- The five mgjor industry categories providing employment, in descending order, were (i)
Trade, hotel & restaurants; (ii) Manufacturing; (iii) Public administration, education,
health & others; and (iv) Finance, real estate and business and, (v) Transport, storage and
communications in 2011-12.

- Females were largely employed in two services industries in 2011-12, i.e. (i) public
administration, education, health & others and (ii) trade, hotel & restaurants in 2011-12.

- Maeswerelargely employedin (i) trade, hotel & restaurants and (ii) manufacturing.

- Highest increase in percentage of workers was observed in (i) finance, real estate and
business, (ii) electricity and (iii) transport, storage and communications during 2004-05 to
2011-12.

- Highest decrease in percentage of workers was observed in (i) public administration,
education, health & others, (ii) manufacturing, and (iii) Construction during 2004-05 to
2011-12.



The general phenomenon found in most of urbanized areas is that the percentage of persons
engaged in the primary agriculture sector is substantially low. Delhi is aso showing the same
trend, with majority of the share of persons being employed in the service sector as seen in Table

4.10.
Table 4.9 Category-wise distribution of workforcein NCT Delhi -2011

Workers (Number) % of Total
S.No. Category of Workers Male Female  Total Workers
1 Cultivators 27,458 5,940 33,398 0.6
2 Agricultural Workers 31,352 8,123 39,457 0.71
3 House hold Industrial Workers 152,758 29,094 181,852 3.25
4 Other Workers 45,50,458 7,81,866 53,32,324 95.44
5 Total Workers 47,62,026 8,25,023 55,87,049 100

Source: - Delhi Satistical Hand Book, 2013; Census 2011

Table 4.10 District wise per centage distribution of workersby Occupation in NCT Delhi,

2001 and 2011
S. District = 2001 2011
No
o o 2
S 2 % > S 2 % >
S 35 B8=© S 35 %%
S ¢§ 33 2 T £ §£8 323 & %
8 ? - T £ 5 IS 8 <CED J TS b I9
1 Central 0.1 0.1 5.8 940 100 0.3 0.3 53 94.2 100
2 East 0.2 0.1 34 96.3 100 0.2 05 34 95.9 100
3 NeW. 0.2 0.1 1.6 98.1 100 0.2 05 1.7 97.6 100
Delhi
4 North 0.6 05 4 95.0 100 0.7 0.6 3.7 949 100
5 :;Iggh 0.3 0.1 55 941 100 0.3 04 4.6 947 100
6 North
West 15 0.7 2.6 951 100 1 1.1 3 949 100
7 South 0.3 0.2 2 975 100 0.3 0.6 2.7 96.3 100
8 South
West 2.3 0.6 2 950 100 1.2 1 2.3 955 100

9 West 04 01 29 96.6 100 03 05 33 95.8 100

Total 0.8 0.3 31 957 100 06 07 3.3 954 100
Source: Census of India, 2001 and 2011

It may be inferred from Table 4.9 and Table 4.10 that female workers congtitute a small
percentage of workers during 2011 which approximated to 14 per cent of workers in Delhi. The
major share of workers in Delhi was in the category of other workers, which includes all
industrial and tertiary sector activities at it constituted 95 per cent.

- Among the workers the distribution by broad occupational category presents four types of
activities, i.e. cultivators, agricultural labour, household industries, and other workers.

- Among workers, most of them were involved in other activitiesin Delhi in 2011.

- The percentage share of workers involved in household’s industry marginally increased,
while cultivator declined between 2001 and 2011.



- The workers in household industry were highest in central Delhi and lowest in New Delhi
districts.

Table4.11 Labour Force Participation Rate (LFPR) by Usual Principal and Subsidiary
Status and Labour Force Estimate, 2004-05 and 2011-12

Y ear LFPR Labour Force (in millions)
Male Female Persons Male Female Persons

Delhi

2004-05 55.8 9 34.8 45 0.6 5.2
2011-12 54.8 11.2 35 5 0.9 5.9
All India

2004-05 55.9 29.4 43 316 155.5 470.4
2011-12 55.6 225 395 351.5 133.8 484.7

Source: Unit level data of National Sample Survey, 2004-05 and 2011-12

- Asseen from the Table 4.11, nearly three-fourths of the population was out of active labour
force in Delhi in 2011-12.

- LFPR which is a measure of an economy’s active workforce shows that there is a contrasting
picture between Delhi and all India during 2004-05 and 2011-12 by which LFPR of Delhi
was lower than that of all India in both 2004-05 and 2011-12.

- LFPR improved in Delhi but dropped at all India level during the period 2004-05 to 2011-12.

- Female LFPR was significantly lower in Delhi compared to al Indialevel in both 2004-05
and 2011-12.

- Only around one million females were available for work compared to five million males in
labour market in Delhi in 2011-12.

Table 4.12 District wise workers, 2001 and 2011 (in 000%)

S. No District 2001 2011
- I Male Female Persons Male Female Persons

1 Central 196 28 224 178 30 207
2 East 414 62 475 487 93 580
3 New Delhi 55 12 68 47 13 60
4 North 228 29 257 258 39 296
5 North East 456 44 500 594 67 661
6 North West 805 115 919 1,022 166 1,189
7 South 669 110 779 776 149 924
8 South West 521 82 603 668 127 795
9 West 617 104 721 733 142 874

S. No. Delhi 3,960 585 4,545 4,762 825 5,687

Source: Census of India, 2001 and 2011

- Table4.12, shows that New Delhi district of Delhi showed the lowest number of workers
both in 2001 and 2011, owing to the aging population in this district.

- North East district of Delhi showed the highest number of workers both in 2001 and
2011.

- The number of workersin Central and New Delhi district of Delhi fell during the period
2001 to 2011.

- North West and South West digtricts of Delhi showed highest increase of workers in
percentage term during 2001 to 2011 (32 percent).



Figure4.1: District wisework force participation ratein year 2001 and 2011

Source: Census of India, 2001 and 2011



Table 4.13 District wise Work For ce Participation Rate (WFPR) of Delhi, 2001 - 2011

> District 2001 2011
Male Female Persons Male Female Persons

1 Central 55.9 94 346 577 10.8 35.6
2 East 52.1 9.2 325 537 11.6 339
3 New Delhi 55.3 15.6 377 602 19.7 419
4 North 53.2 8.2 328 542 94 334
5 North East 47.7 55 28.3 50 6.4 29.5
6 North West 51.2 8.9 321 521 9.8 32.5
7 South 53.1 10.9 343 529 11.8 338
8 South West 53 10.6 343 536 122 34.7
9 West 53.1 10.8 339 54 11.9 34.4

Delhi 52.1 94 32.8 53 10.6 333

Source: Census of India, 2001 and 2011

- Table 4.13, shows that New Delhi district of Delhi showed the highest work force
participation rate (WFPR) both in 2011 and 2001.

- North East district of Delhi showed the lowest work force participation rate both in 2001
and 2011.

- Mae and female WFPR was aso highest and lowest in New Delhi and North East
districts respectively in both 2001 and 2011.

- WFPRincreased most in New Delhi district of the state during 2001 to 2011.

- However, WFPR fell only in South Delhi district of the state during 2001 to 2011.



Table 4.14 Age Specific Work Force Participation Rates (WFPR) of Delhi, 2004-05 and

2011-12
Age 2004-05 2011-12

S-No. Male Female  Persons Male Female  Persons
1 0-4 0 0 0 0 0 0
2 5-9 0 0 0 0 0 0
3 10-14 0.3 0 0.2 0.6 0.3 0.5
4 15-19 151 24 9.8 23.7 31 154
5 20-24 50.5 20.2 355 71.1 13.6 47.6
6 25-29 88.2 16.7 56.5 887 16.7 58.1
7 30-34 9.1 16.1 59.6 100 4.8 57.1
8 35-39 99 153 59.6 99 194 61.3
9 40-44 100 20.4 63 96.7 27.7 63.9
10 45-49 98.3 8.7 54.4 100 17.1 66.3
1 50-54 93.4 19 64.2 91 75 475
12 55-59 86.1 17.4 542 707 6.3 38.4
13 59+ 41.2 7.6 24.1 22.9 15 119

Total of Delhi 52.7 10.7 33.7 53.4 8.5 33.2

Source: Unit level data of National Sample Survey, 2004-05 and 2011-12

- Analysis of Table 4.14, shows that the age-wise work force participation rate (WFPR) of
Delhi showed inverted U shape curve with lower WFPR among children and older
people, and higher WFPR among young and middle aged.

- Highest WFPR was observed among people from age group 25-49 years in 2011.

- In the working age group (15-59 years), the lowest WPR was observed among persons
from age group 15-19 years, which was followed by persons from age group, 55-59 years
in 2011.

- Among females the highest WFPR was observed in the age-group 40-44 years in 2011.

- WFPR increased among people in age group 20-24 years and 45-49 years during 2001 to
2011.

- WFPR declined among people in age group from 50+ age and 30-34 years during 2001 to
2011.

There is a decline in the overal femae participation rates between 1983 and 2000 and a
substantial decline in female subsidiary labour supply. These low levels have been attributed to
the low levels of workforce participation and decline due to a mix of positive factors such as
increased participation in education; cultural- aspirational sanctions whereby increased prosperity
and household income leads to withdrawal of female workers; and labour market issues resulting
in wage discrimination and barriers to entry into preferred jobs. Another explanation offered for
weak female workforce participation is the absence of preferred job opportunities due to gender
biases, suggesting that poor returns from the labour market, in combination with the availability
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of another stable income stream through marital partners or other family members, causes women
to avoid participating in the labour market.

Although women constitute a little less than half of the economically active population, but their
contribution to economic activity is far below its potential. The progress toward gender equality
with respect to participation in economic activities seems to have stalled, if not regressing.

4.4  Per capitaincome status of Delhi

Delhi’s per capita income is amost three times the nationa average, both at current and
constant prices. The per capitaincome of Delhi at current prices reached the level of Rs.3,28,985
in 2017-18, as seen in Table 4.15 and Table 4.16, as compared to Rs.2,98,832 in 2016-17 and
Rs.2,73,301 in 2015-16. The advance estimate of per capita income of Delhi at current prices
during 2018-19 has been estimated at Rs.3,65,529. As per the additional data provided by
GNCTD on the 04.09.2020 the advance estimates for the year 2019-20 show that the per capita
income of Delhi is Rs.3,89,143. Thus, the annual growth rate of per capita income of Delhi at
current prices during the last seven years (2013-19) was configured to be 11.45 per cent, 11.15
per cent, 8.70 per cent, 9.50 per cent, 9.34 per cent, 10.09 per cent and 11.11 per cent over the
previous year’s respectively. As per the additiona data provided by GNCTD on the 04.09.2020,
the change in percentage in per capita income from 2018-19 to 2019-20 is 8.57 percent, which is
lower than the previous change over previous year (2018-19) of 11.31 percent. This could be
attributed to the fact that since overall increase in the unemployment in Delhi and increase in
popul ation has led to this resultant decrease in per capitaincome of Delhi.

Table 4.15 District and Sub-region wise Per capitaincome of NCR at constant (2004-05)
Pricesfrom 2004-05 to 2009-10

> District/ Sub-region  2004-05 200506 2006-07 2007-08 2008-09 {0

10
1 NCT Delhi 63877 60128 76243 83243 01845 98,262
2 t’;ﬁ npr adesh Sub- 25540 25685 31745 32607 33271 35036
3 Haryana Sub-region 44,805 54487 59179 63788 67,633 74,457

4 Rajasthan Sub-region 38,758 42,431 47,672 50,819 54,945 59,264
Source: Uttar Pradesh <updes.up.nic.in>, Department of Economic and Statistical Analysis, Haryana; Directorate of

Economics and Satistics, Rajasthan

As seen from Table 4.15 Haryana and NCT-Delhi sub-regions cater to industrial sector with
presence of MNCs and MSMEs involved in production, manufacturing, IT and ITeS sector to a
great extent contributing largely to GDP and thus raising the level of per capitaincome.

Table 4.16 Per Capita Income of Delhi and India during 2011-12- 2018-19 at Current prices

(inRs)
S. Current Prices
NO.  vYears (Base Year 2011-12)
Delhi All India
1 2011-12 1,85,361 63,462
2 2012-13 2,06,590 70,983
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3 201314 2,29,619 79,118
4 2014-15 (4th RE) 2,49,589 86,647
5 2015-16 (3rd RE) 2,73,301 94,797
6 2016-17 (2nd RE) 2,98,832 1,04,659
7 2017-18 (1t RE) 3,28,985 1,14,958
8  2018-19 (AE) 3,65,529 1,25,397
9 2019-20 (AE) 3,80,143 1,34,226

Source: - Directorate of Economics and Satistics, Government of NCT of Delhi.

Note: - (4th RE) - Fourth Revised Estimates, (3rd RE) - Third Revised Estimates, (2nd RE) - Second Revised Estimates,
(1st RE) - First Revised Estimates, (AE) - Advance Estimates.

* Projected on the basis of results of Population Census 2011

(Additional data for per capita income of 2019-20 has been provided by GNCTD on the 04.09.2020)

Figure 4.2 Growth rate of Per Capita Income of Delhi and India from 2012-13t0 2018-19in
per centage

14
12

10

[ee]

[e)]

| L5

2012-13 2013-14 2014-15 2015-16 2016-17 3027-18 2018-19
1 2 3 4 5 6 7

mmmm Delhi Current = Delhi Constant (2011-12) s====|ndia Current India Constant (2011-12)

Source: - Directorate of Economics and Satistics, Government of NCT of Delhi.

In summation, the per capita income of Delhi at current prices increased from Rs.1,85,361 in
2011-12 to Rs.3,65,529 in 2018-19, recording an annual average growth rate at 10.19 percent.

441 Unemployment in NCT Delhi

The Annual report of the Periodic Labour Force Survey (PLFS) 2017-18 reports that the
current unemployment rate of Delhi stands at 9.8 percent, 3.6 percent in the rural areas and 9.9
percent in the urban areas. In 2016, the estimated number of workers was at 57.75 lakh. The
percentage of unemployed persons constitutes 3.06 per cent of the labour force.



Sub Regional Plan for NCT Delhi- 2021 Chapter 4. Economic Scenario

Table 4.17 Educational Distribution of unemployed personsregistered in Employment
Exchangesin Delhi 2009-2017
Metric,

S. .

lc\)l Education Eﬂitciv:lc g;ggr?(rjary Graduates g?iduates afl:joerps Total

1 | 2009 51,575 2,97,757 50,391 6,050 8,766 4,14,539
2 2010 73,259 2,96,047 86,394 14,323 23,361 493,384
3 2011 91,925 3,89,742 1,13,248 19,249 29,139  6,43,303
4 2012 1,06,362 4,67,479 1,38,683 24,491 37554  7,74,569
5 2013 1,28,040 4,95,423 1,58,728 28,167 44934 8,555,292
6 2014 1,37,158 6,16,019 1,80,021 31,839 52,532 10,17,569
7 2015 1,47,049 6,56,088 1,95,450 34,033 56,576  10,83,896
8 2016 1,44,774 6,86,859 2,09,762 36,403 60,098 11,37,896
9 2017 1,49,200 7,03,041 2,36,816 42,242 66,588 11,97,887

Source: - Delhi Satistical Hand Book, 2017.
Note: * Diploma holders already covered under metric and intermediate, hence not included in grand total.

It is evident from Table 4.17, that 29 percent of unemployed persons registered at an employment
exchange in Delhi had the educational qualification of graduation and above — in the year 2017.
More than 71 percent of unemployed persons registered in employment exchanges in Delhi were
in the matriculate category or in the category of higher secondary level education. Hence, 30
percent of the workforce is qualified for occupations such as engineering, medicine, law, and
consultancy.

Among all the states, Delhi has the largest share of skilled workforce, making it suitable for
knowledge-based economic activities such as IT/ITeS, designing, R&D and financial services.
The economy is not able to impart skill to the job seekers. People moving away from farm sector
are joining the retail and transportation sector as it requires less skills than manufacturing. The
lack of skill building isn’t supplying high quality manpower to industries. It will limit the growth
of firmsin terms of revenue and value chain.

45 Primary Sector

The economy is undergoing rapid urbanization, and thus the returns from traditional
agriculture are presently less attractive as compared to the high value of commercial horticulture
and other high value-added agriculture activities. The Govt. of NCT of Ddhi is, therefore,
encouraging farmers to take-up vegetables, floriculture production, mushroom cultivation,
Pisciculture etc.

451 Agriculture

The percentage distribution of Gross State Value Added (GSVA) of Delhi at 2011-12
prices showed a declining trend of agriculture and allied sectors. More clearly, the percentage
contribution of the agriculture sector to GSVA of Dehi at current prices reduced from 0.94
percent in 2011-12 to 0.49 percent in 2018-19. The number of operational holdings in Delhi
increased from 20,497 in 2010-11 to 20,675 in 2015-16. The increase in land holdings in Delhi
worked out at 0.17 percent per annum. The operational area of Delhi decreased from 29,628.21
hectares during 2010-11 to 28,945.92 hectares during 2015-16. The reduction in operationa area
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during the last two agricultural censuses in Delhi was worked out at 0.46 percent per annum. This
shows the consistent decline in the growth of agriculture and its allied fieldsin Delhi NCT. As per
latest additional information given by GNCTD on the 04.09.2020 the advance estimates for 2019-
20 of NSV A is5.05 percent which is a mgjor decrease from 11.65 in the previous year of 2018-
19.

4.6 Secondary Sector

The Industrial Policy for Delhi 2010-21 aims to promote a transparent and business-
friendly environment, promotion of non-polluting and clean industries, promotion of high-
technology and skill industries to keep in-migration of unskilled labour to minimum, to develop a
world-class infrastructure within planned industrial estates and regularized industrial clusters,
promotion of cluster approach and walk to work concept, wherever possible, to facilitate business
through procedural simplifications and e-governance measures.

GSVA at current prices as seen in Table 4.18, reveals the fact that contribution of Secondary
Sector (comprising of Manufacturing, Electricity, Gas, Water Supply & Other Utility Services
and Construction) in the economy has increased from 13.09 percent during the base year 2011-12
to 13.92 percent in 2017-18 (1st Revised Estimates) and to 14.00 percent in 2018-19 (Advance
Estimates). At constant prices, the same trend is visible and the GSVA increased to 14.13 percent
in 2018-19 (Advance Estimates) from 13.70 percent in 2017-18 (1st Revised Estimates).

Table 4.18 Gross State Value Added of Dedhi at current prices regarding the secondary/
manufacturing sector

Total Total % age share of % aqe

dSzcr:Bn Mapufac GSVA. ;SDP ManufactuTrior:ag] n sharge of
Y ear Sector tgrlng at Basc Market  Total GSVA of Secondar

(incr.) (incr.) (PILI (:f) Prices  GSVA Secondary ?/nSGeCSt\(;;

' (incr.) Sector

2011-12 39,682 18,907 3,03,232 3,43,798 6.24 47.65 13.09
2012-13 48,498 23,350 3,42,588 3,91,388 6.82 48.15 14.17
2013-14 54,262 25,338 3,85,931 4,43,960 6.57 46.7 14.07
2014-15 (4h RE) 53,247 23,385 4,34,241 4,94,803 5.39 43.92 12.26
2015-16 (3rd RE) = 65,194 31,195 4,78,782 5,50,804 6.52 47.85 13.62
2016-17 (2nd RE) = 73,504 33,026 5,32,961 6,15,605 6.2 44,93 13.79
2017-18 (1stRE) 82,924 35,955 5,85,949 6,90,098 6.03 43.36 13.92
2018-19 (AE) 94,022 40,557  6,71,821 7,79,652 6.04 43.14 14

Source- Economy Survey 2018-19
Estimation of GSVA by DES, (R) - Revised Estimates, (AE) - Advance Estimates

Manufacturing sub-sector is the largest contributor in the secondary sector in the economy of
Delhi. GSVA from manufacturing was estimated at Rs. 35,955 crores and Rs. 40,557 crores at
current prices during 2017-18 and 2018-19 respectively, with annual growths of 8.87 percent and
12.80 percent respectively over previous year's estimates. Similarly, Net State Value Added
(NSVA) estimates are showing a positive growth trend at current prices and at constant prices. As
per estimates for 2017-18, NSV A is to the tune of Rs. 32,568 crores with an annua growth of
10.14 percent over the previous year at current prices. As per advance estimates for 2018-19,
NSVA was to the tune of Rs. 37,203 crores with an annual growth of 14.23 percent over the
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previous year at current prices. As per latest additional information given by GNCTD on the
04.09.2020 the advance estimates for 2019-20 of NSV A is9.77 percent which isamajor decrease
from the previous years.

The income from manufacturing has increased from Rs. 18,907 crores in 2011-12 to Rs. 40,557
crores in 2018-19. However, the percentage contribution of manufacturing to GSVA has
decreased from 6.24 percent in 2011-12 to 6.04 percent in 2018-19. During the same period, the
contribution of the secondary sector to the total GSVA of Delhi has increased from 13.09 percent
in 2011-12 to 14.00 percent in 2018-19.

47 Tertiary Sector

Trade and commerce have played a pivota role in promoting the growth of Dehi’s
economy by making a significant contribution in terms of GDP and gainful employment to alarge
section of society. Delhi isthe biggest trade and consumption center in North India. It has attained
the status of a magjor distribution center by virtue of its geographical location, historical factors,
availability of infrastructure facilities etc.

Contribution of Tertiary Sector (comprising of Trade, Hotels & Restaurants, Railways, Transport,
Storage, Communication, Financial Services, Real Estate, Ownership of Dwellings & Other
Professional Services, Public Administration and Other Services) in the economy, which was
83.42 percent in the base year 2011-12 has increased to 84.12 percent during 2018-19 (Advance
Estimates). The income from trade, hotels and restaurant in Delhi constituted Rs. 83,539 crores
during 2018-19 at current prices, which is nearly 12.44 percent of Gross State Vaue Added of
Delhi (base year 2011-12). More clearly this sector’s contribution to Gross State Value Added of
Delhi during the last seven years was more than 12 percent.

As per 6th Economic Census 2013, total establishments of 8.75 lakh were operating in Delhi, 1.42
percent was in rura areas and 98.58 percent in urban areas. It registered an annual growth rate of
1.94 percent, and atotal of 1.18 lakh more establishments were added in the 6th Economic Census
2013 over the 5th Economic Census 2005 as seen in Figure 4.3. Out of the total establishment,
54.55 percent were Own Account Enterprises (OAE) and 45.45 percent were establishments with
at least one hired worker. 30.20 lakh persons were employed in 8.75 lakh establishments with an
average of 3.45 employees per establishment. Out of the total 0.9 percent, persons were employed
in rura areas, whereas, 99.1 percent were engaged in urban Delhi. Also, it is pertinent to mention
that 8.05 percent of thetotal establishments were managed by women entrepreneurs.

Figure 4.3 Growth of establishments and employment position in Delhi during 2005-13 as
per the Fifth Economic Census (2005) & Sixth Economic Census (2013)
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Figure 4.4: District wise establishment and number of persons employed as per 6th
€conomic census



Table 4.19 District wise establishments and number of persons employed as per 6th
Economic censusin NCT Delhi

Districts Establishments No. of Personsemployed
Central 1,50,671 5,99,058
West 1,06,726 3,13,574
North-West 93,297 2,86,189
North-East 86,597 1,83,313
East 80,061 2,15,979
South-East 75,049 3,52,562
North 73,724 3,18,960
Shahdara 71,738 2,29,663
South 57,126 1,45,304
South-West 42,166 1,05,954
New Delhi 38,153 2,69,225
Tota 8,75,308 30,19,781

Source: - Delhi Satistical Handbook, 2018.
Table 4.20 Factories and estimated Workers Employed in NCT Delhi

S. No. Years Factories Estimated Workers Employed

1 2007 7,793 3,59,126
2 2008 7,921 3,64,053
3 2009 7,997 3,67,611
4 2010 8,109 3,73,500
5 2011 8,219 3,78,361
6 2012 8,557 3,92,270
7 2013 8,821 4,03,270
8 2014 8,968 4,16,927
9 2015 8,954 4,15,278
10 2016 8,978 4,16,833
11 2017 9,059 4,20,156

Source: - Delhi Satistical Handbook, 2018.

As shown in Table 4.20, the number of working factories in Delhi increased from 7,793 in 2007
to 9,059 in 2017. Likewise, the estimated workers employed in these factories increased from
3,59,126 in 2007 to 4,20,156 in 2017. It has been observed that during the period 2007 to 2011,
number of industrial units as well as employment in NCT Delhi has increased at a slow rate. This
may be in compliance with the Supreme Court order in 2005 relating to closure/shifting of various
polluting industries from NCT-Delhi. This may aso be attributed to the inability of the units to
comply with the safety standards stipulated by Centra Pollution Control Board and Delhi



Pollution Control Committee. A number of industrial units in Delhi have shifted to the
neighbouring States. Apart from the regulatory and administrative intervention that imposed
significant restriction on the expansion/ growth of large/medium scale industries in NCT-Delhi,
the lack of regulation and powerful market forces in SSI and tiny sector has led to arise to a
laissez-faire situation which led to the mushrooming of tiny and small industries especially in the
unorganized sector. On an average, 46 persons were working in each factory in Delhi. This has
impacted the growth of factories in Delhi during the last ten years, as only 1,266 additiona units
have been added in the last ten years, hence shows avery slow pace of growth.

471 Industrial Clustersin NCT of Delhi

Delhi has emerged as a key redistribution center due to its strategic geographical location
and infrastructure. The wholesale markets in Delhi dea in 27 key commodities consisting of
textiles, auto parts and machinery, stationery, food items, and iron and steel, as per the Master
Plan document 2021 of DDA. The trade & commerce segment in Delhi is also vital due to its
substantial contribution in terms of tax revenues and employment generation. Delhi has 29
planned industrial areas and four flatted factories complex as shown in Table 4.21. Further, 22
non-conforming industrial clusters have been informed for devel opment.

Dehi State Industria Infrastructure Development Corporation (DSIIDC) is the agency for
development, operation, and maintenance of all industrial estates in Delhi. With the onerous
responsibility of fulfilling the dreams of industrial entrepreneurs of Delhi, relocation of industries
has been the prime concern of DSIIDC. Under the directions of Hon’ble Supreme Court, the
Commissioner of Industries, Govt. of Delhi had formulated the scheme of “Relocation of
Industries” in the year 1996. The rationale of the scheme is to reposition and manage the
operation and maintenance of industrial units working in the non-conforming/residential areas of
Delhi to conforming areasin NCT of Delhi.

Table4.21 Industrial clustersin NCT Delhi

l\Slb Industry No. of units = Employment (direct) Turé];)\g?r) (in
1 Auto Components 1,500 50,000 297.2
2 Chemicals 339 3,562 337.02
3 Engineering Equipments 2,691 47,000 2,000
4 Food Products 432 1,939 594.28
S Textiles including garments 1,901 1,32,000 921.32
6 Cosmetic & Packaging 240 7,200 100
7 Pastic products 746 16,478 54.22
8 Rubber products 178 18,684 192.64
9 sanitary Fittings 100 900 30

Printing & Packaging, Naraina 450 5,000 400

Source — Cluster Observatory, MSME Foundation



Figure4.5 Industrial clustersalongtransport corridors




Table 4.22 Status of Industrial Areasin Delhi
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1 Bawana 778 778 - 16,312 16,312 - 16,312
2 Narela 247 247 - 1813 1,813 - 1,813
3 Okhlalndl AreaPh-llI 60 60 . 163 163 - 163
acres acres
4 Papargan 130 5061 . 500 500 - 500
acres
5  Badli Phland Il 76 76 . 369 369 - 369
acres acres
6  OkhlaPh-l and Il 50 50 . 126 126 - 126
acres acres
Functlonal Indl. Estate for 125 125
7 Electronics S block, O.1.A. - 104 104 - 104
Ph | acre acre
Functional Indl. Estate for 9
8 Electronics A block, acres 9 acres - 76 76 - 76
O.l.A. Ph-lI
9 Rani Jnansi Road - - - 395 395 - 395
10 Rani Qhans road flatted i i i 571 571 i 571
factories
11 | Okhlaflatted factories - - - 294 294 - 294
12 | G.T.Karna Road - - - - 352 - -
13 Wazirpur Indl. Area - - - - 858 - -
14 Wazirpur Ph-IV - - - - 767 - -
15 Wazirpur Printing i i ) ) 16 ) i
complex
16 Lawarance Road Indl. i i i i 332 i i
Area
17  Rajasthani Udyog Nagar - - - - 81 - -
18 SM.A. Society - - - - 116 - -
19 | SSCl. - - - - 78 - -
20  Keshopur (Tennries) - - - - 104 - -
21  Mangolpuri Indl. area Ph-I - - - - 252 - -
2o :\I/Iangolpurl Indl. area Ph- i i i i 971 i i
Manufacturing Udyog i i i i i i
23 Nagar Indl. Area 218
24 Kirti Nagar Indl. Area - - - - 941 - -
o5 :?ewarl Line Indl. area Ph- i i i i 386 i i
26 Mayapuri Ph-l1 - - - - 183 - -
27  Narainalndl areaPh-I - - - - 397 - -
28 | Narainalndl areaPh-II - - - - 154 - -
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29  NaranaW.H.S - - - - 766 - -
30 Okhlalndl AreaPh-I - - - - 1,163 - -
31  Okhlalndl AreaPh-Il - - - - 855 - -
32  Mohan Coop. society - - - - 384 - -
33  Patparganj Indl. Area - - - - 4 - -
34  Jhilmil Indl. Area - - - - 234 - -

Note: At present, Delhi has 32 planned Industrial Estates and flatted Factory Complexes. 21 Industrial Estate under
DDA and therest are under DSIIDC and Industry Department.

Source: SNo. 1to 11 Industrial areas O/o the Commissioner of Industries & DSIIDC and

SNo. 12 to 34 Industrial areas under Delhi Development Authority.

DDA has 23 Industrial Estates. The alotment of industrial plots was made under different
schemes mainly by shifting of industries from non-conforming to conforming areas up to 1976
and aso by way of auction. No auction of industrial plots was held during the last 10 years and
this was mainly due to the Supreme Court Judgment in which the available industrial plots are
being asked by the Delhi Govt. for relocation of industries from non-conforming area. Scheme for
conversion of leasehold to freehold has been extended to industrial plot.

Such industrial clusters contribute to innovation in the following ways —

- By providing easier and faster access to new processes needed for innovation.

- By proceeding faster with innovations due to the proximity of potentia suppliers.
- By making the services of specialized professionals easily available.

- By identifying new technological, operating and delivery opportunities.

- By direct observation of other firms.

The planned industrial estates have poor infrastructure and suffer from water logging, bad quality
roads and encroachments. The industrial areas notified for regularization are erstwhile residential
areas, where the non-conforming manufacturing and commercial activities proliferated
unchecked. These industrial areas are in even worse conditions, they are highly congested with
very narrow roads, negligible open spaces and other facilities.

4.7.2 NCT Delhi level Markets

City level wholesale markets cater to the needs of population at loca level. These markets
of medium size are dispersed throughout the city to enable even distribution of commodities from
these complexes to the retail outlets. Most of the existing planned markets and warehousing were
developed in early seventies for specific commodities. Due to their proximity to residential area,
these markets need to be redevel oped to overcome the environmental and traffic problems. A list
of the city level marketsin NCT Delhi is as shown in Table 4.23.



Figure 4.6 City level marketsalongtransport corridorsin NCT Delhi
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Table 4.23 City Level Marketsin NCT Delhi

SNo. L ocation Commodity / Activities
1 Azadpur Fruit and Vegetable
2 Okhla Fruit and Vegetable
3 Keshopur Fruit and Vegetable
4 Naraina Iron and Steel
5 Sanjay Gandhi Transport Centre Transport/ Warehousing
6 Rohtak Road Transport Centre Transport/ Warehousing
7 Narela Food grains
8 Nagargarh Food grains
9 Kirti Nagar Timber

4.7.3 Industrial estates developed

The Delhi Industrial Development, Operation & Maintenance, Act, 2010 notified on 8th
June 2010, has come into force with effect from 28th March 2011 to place al industrial areas
under DSIIDC. The DSIIDC has created industrial devel opment, operation and maintenance fund
with 74 crore of seed capital for the discharge of its function under the Act. Rules under the Delhi
Industriadd Development, Operation and Maintenance Act, 2010 have been notified on 1lth
November 2011. Government of India has directed the Delhi Municipal Corporation to hand over
the industrial estates for maintenance to DSIIDC. Hon'ble L.G. had aso ordered the transfer of
industrial estates from Municipal Corporation of Delhi and Delhi Development Authority to
DSIIDC.

14. Operation and Maintenance of Industrial Estates

In order to maximize efficiency with the available resources, the Government has decided
to develop and maintain industrial infrastructure on a Public-Private Partnership basis. Two
industrial estates namely Bawana and Narela selected as a pilot project for maintenance of
industrial estates on the PPP model under a BOT concession are being maintained by a private
partner for 15 years.

Operation and maintenance of Bawana and Narela Industrial Areas have been handed over to the
concessionaires on PPP mode. Estimated infrastructure development cost is of 230 crores. Govt.
had approved redevelopment and up-gradation of roads & drainsin 10 industrial areas at a cost of
about 169 crores during 2014-15.

15. Development of Industrial Clustersin Non-Conforming Areas

There are 29 approved industrial areas and four flatted factory complexes in Delhi.
However, many industries are functioning in non-conforming areas. Hon'ble Supreme Court in a
PIL ordered the closure of all industrial units that have come up on or after 1st August 1990 in
residential/ non-conforming areas and other impermissible industries in violation to the provision
of Master Plan.

With aview of ensuring minimum dislocation of the cluster of industries, operating in residential/
non-conforming areas, 22 non-conforming industrial clusters having 70 per cent concentration
have been notified by the Government for redevelopment. The redevelopment process involves
preparation of development plans for the area which includes widening of roads, laying of
services, development of open space, parking etc. It needsto be carried out in accordance with the
guidelines prepared and notified for this purpose by the Government. The industrial association of
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the respective area will have to own the responsibility for the preparation and implementation of
the Redevel opment Plan for their area.

474 Dehi State Industrial & infrastructure Development Corporation (DSIIDC)

DSIIDC was incorporated as a company and registered under Companies Act, 1956 in
February, 1971 with the main objectives of aiding, counseling, assisting, financing, projecting and
promoting the interests of small industries in Delhi and providing them with the capital, credit,
resources and technical and managerial assistance for the successful execution of their work and
business. At the time of registration, it was known as Delhi Small Industries Development
Corporation Limited. However, now it is called ‘Delhi State Industrial & Infrastructure
Development Corporation Limited’

16. Institute of Gem and Jewellery

Delhi State Industrial & Infrastructure Development Corporation (DSIIDC) has set up
National Institute of Gem and Jewellery. The ingtitute is currently providing training in various
short-term certificate courses such as Basic Jewellery Designing, Computer Aided Design (CAD)
for Gems & Jewellery, Diamond ldentification and Grading Coloured Gemstone Identification,
Costume Jewellery making as well as a six-month diploma in Gemmology and Jewellery
Designing.

17. Delhi Khadi and Village Industries Boar d

Delhi Khadi & Village Industries Board was established in the year 1983 under Himachal
Pradesh Khadi and Village Industries Board Act 1966 as extended to Delhi. The main aim of the
Board is to promote and popularise Khadi & Village product and create awareness among the
masses and also to generate employment. At present, the Board is implementing two employment
generation schemes namely Rajiv Gandhi Swavlamban Rozgar Yojna of GNCTD and Prime
Minister Employment Generation Programme- KVIC, Government of India

18. Rajiv Gandhi Swavlamban Rozgar Y ojna (RGSRY):

Rajiv Gandhi Swavlamban Rozgar Y ojna has been designed, developed and promoted by
the Delhi Khadi and Village Industries Board, with the help of Government of National Capital
Territory of Delhi, to provide sustainable self-employment opportunities to the school and college
dropouts above the age of 18 yearsto individual entrepreneurs, trade professional, artisans, €etc.

Under this scheme financial assistance in the shape of loan up to three lakhs is provided with 15
percent subsidy component of the project cost subject to a ceiling of Rs. 7,500 per entrepreneur.

19. Prime Minister Employment Generation Programme (PMEGP):

This scheme was introduced by the Ministry of Micro Small and Medium Enterprises,
Government of India with a view to generating employment opportunities in the country. Khadi
and Village Industries Commission is the nodal agency for implementation of the scheme in the
country as a whole and state KVIC & DIC in Delhi, Delhi Khadi and Village Industries Board is
nominated as the nodal agency to implement the scheme in the rural as well as in urban areas
along with state officials, KVIC. The maximum cost of the project per unit admissible to each
entrepreneur under the scheme is 25 lakhs. There are no income criteria for applying for a loan
under the PMEGP scheme. The rate of subsidy differs depending on the category of the applicant
along with the area where he/ she wants to establish the unit.
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Under this scheme the applications are placed before the District Task Force Committees (DTFC)
headed by Deputy Commissioner of the concerned district and after the recommendation of
DTFC the cases are forwarded to the banks for their evaluation and sanction. After sanction, the
Bank disburses the amount to the beneficiaries and claims the margin money component from the
designated bank.

4.75 Potential Industries

20. Development of Multilevel Manufacturing Hub at Rani Khera, Mundka

DSIIDC is coming up with a multilevel manufacturing hub for the development of non-
polluting light and service industries with World Class facilities, in an area of approximately 147
acres at Rani Khera, located on Mundka- Rohtak road, Delhi. As per the zona plan of DDA, the
land is under Zone-M, which isthe Manufacturing (Light & Service Industry) Zone. The areaisto
be developed with state-of-the-art facility, which will be a multilevel Manufacturing Hub.

The project is expected to generate employment for nearly 1.50 Lakh people and employment for
the neighbouring agglomeration. The project envisages the development of approximately 70
percent of the land as an open area, out of which 40 percent will be a green area. Thick plantation
has been envisaged to give greenery to the premises to enrich the environment. The tentative cost
of the project is 5,000 crores and built up the area as per proposed FAR is 8,92,584 sgm which
includes 19 industria buildings, 06 warehouse buildings, five other industrial buildings and other
miscellaneous provisions.

21. Knowledge-Based Industrial Park at Baprola, Delhi

DSIIDC is developing Knowledge-Based Industrial Park at Baprola in an area of
approximately 55 acres. The estimated project cost is about Rs. 2,575 crores. The project will
cater to the specific needs of Information Technology, ITeS Industry, Media, Research &
Development, Gems & Jewellery and other business services. The project is expected to provide
direct employment to about one lakh persons and indirect employment to about 1.70 lakh persons.

Industria buildings are proposed to be developed as a green building with the target of four-star
GRIHA rating. All industrial and commercial buildings shall be centrally air-conditioned. The
tentative cost of the project is Rs 2,175 crore and the total built-up area of the project is 2,23,339

sgm.

22. Development of a New Industrial Area at Kanjhawala

DSIIDC intends to develop an integrated industrial township at Kanjhawaa. The
proposed project shall be a major Greenfield Project spread over in an area of 920 acres. The
project will spearhead the industrialization of North West Delhi and aso create vast employment
opportunities for people directly and indirectly. The Project will be developed in consonance with
the Master Plan for Delhi 2021 and Industrial Policy for Delhi 2010-21.

23. Ease of Doing Business

Based on the performance of Delhi and Mumbai, India has improved its rank from 130 to
100 as per the Doing Business Report 2018 and from 100 to 77 as per the Doing Business Report
2019. Thus, India has improved its rank by 53 positions during the last two years in ease of doing
business. The Government of NCT of Delhi has undertaken critical actions for starting a business
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such as construction permits, ease in procuring GST registration, ease in getting electricity
connection, online payment of taxes, stamp duty etc.

4.7.6 Banking

The objective of Financia Inclusion is to extend financial services to the unserved
population which is an important tool to unlock a region’s growth potential. According to 2011
Census of India, 71.5 percent of households avail banking services in NCR while 58.7 percent
households avail banking servicesin India as seen in Table 4.24.

Table 4.24 Per centage of people availing banking servicesin NCR

Area Total No. of Total No. of Households Per centage of Households
Households Availing Banking Services Availing Banking Services

India 24,66,92,667 1,44,81,4788 58.7

NCR 86,72,889 62,04,024 715

Source — Census of India, 2011

Table 4.25 Sub Region wise Percentage of households availing banking services

Total No. of = Total No. of Households Per centage of Households

Sub Region Households  Availing Banking Services = Availing Banking Services

NCT Delhi 33,40,538 25,95,302 o
Haryana 20,44,045 14,20,497 69.5
Rgjasthan 6,28,913 3,74,196 59.5
Uttar Pradesh 26,59,393 18,14,029 68.2

Source — Census of India, 2011

Among the NCR sub region NCT of Delhi has the highest percentage of 77.7 percent households
availing banking facilities, followed by Haryana. Out of the total number of households availing
banking services in the NCR, the share of NCT Delhi is 42 percent which is seven times higher
than the Rajasthan sub region, asin Table 4.25. Table 4.26 too clearly indicates that the growth of
nationalized bank branchesis far higher than other banks. This is due to the high trustworthiness
and bankability factor that nationalized banks enjoy versus private banks.

Table4.26 Number of Banksin Ddahi. 2011-2014

S.No. | Category 2011 2012 2013 2014

1 State Bank of India& its 451 462 487 499
Associates

2 Nationalised Banks 1,573 1,667 1,773 1,882
Other Scheduled

3 Commercial Banks 706 772 818 868

4 Regional Rural Bank 0 0 0 0
Tota 2,730 2,901 3,078 3,249

Source: Reserve Bank of India



4.8 State Economic Policy

DSIIDC is responsible for the distribution of funds to the developer agency under the
Assistance to States for Developing Export Infrastructure & Allied Activities (ASIDE) scheme
upon approval of a project. State Level Export Promotion Committee (SLEPC) has been
constituted to draw export policy & action plan & approve infrastructure projects for financia
assistance under ASIDE scheme of Central Government, which has been elaborated in Table 4.27.

Table 4.27 Key agenciesfor policy action and their description

S.No.  Key Agency Description

1 Delhi Financial Corporation Providesfinancial assistance for industrial and
(DFC) commercial activitiesin the state.

2 Delhi State Industrial and L . -
Infrastructure Devel opment :Drlrc(jjl\j;tdrl|r£ infrastructure and marketing facilities to
Corporation Limited (DSIIDC)

S Delhi Khadi and Village Financia assistance to specific types of small-scale
Industries Board industries (khadi and village industries).

4 The Department of Industries, Serves as the nodal agency to plan, promote and
Government of NCT of Delhi develop industries in the state.

Source- DSIDC

As per the new Industrial Policy for Delhi 2010-21, the Government is keen on developing and
promoting the hi-tech, sophisticated, knowledge-based IT and ITeS industries in the state. For
this, the Government has planned to set up ‘Centre of Excellence’ to promote innovation and
entrepreneurship in the sectors. In the first half of 2018, startups in Delhi-NCR received the
highest funding of Rs. 18,396 cr and by end of 2018 the Tech startups in Delhi-NCR grabbed 224
deals for the year 2018.

Thereal estate market in Delhi is lucrative and attracts investors from India and abroad. Owing to
the advanced infrastructural base, the city meets the requirements of a profitable investment. Real
estate sector contributed around 28.49 percent to Delhi’s Gross State Value Added (GSVA) in
2018-19. Housing sales in Delhi-NCR market increased by seven percent year-on-year between

Jan-Sep 2018.

Table 4.28 Expenditure on Various Programme/ Project in NCT of Delhi in Rs. crores

S. . Expenditure  Scheme/

No. Sector Expenditure (pr?)visional) Programme/Pr oj ect
1 Years 2015-16 2016-17 2017-18

2 Agriculture & Allied Services 4.72 343 26
3 Rural devel opment 105.19 130.28 614
4 Minor irrigation & flood control 48.54 59.21 20
5 Energy 235,51 187.77 295
6 Industries 59.81 7.2 31
7  Transport 3,504.03 2,739.92 3,056
8 :\'/??ggnghm' ogy & 37.92 33.71 90
9 Secretariat Economic Services 6.52 1.98 11
10  Tourism 19.61 8.08 117
11 Civil Supplies 0.69 1.66 12
12 Genera education 2,654.59 3,124.78 2,970



S. . Expenditure Scheme/
No. Sector Expenditure (pr?)visional) Programme/Pr oj ect
1 Years 2015-16 2016-17 2017-18
13  Technica Education 268.36 259.62 363
14  Art & Culture 32.38 49.91 104
15  Sports & Youth Services 45.16 52.15 88
16 Medica 1,693.83 1,736.83 2,151
17  Public Hedth 331.01 342.85 476
18  Water-Supply & Sanitation 1,723.93 1,384.65 1,755
19 Housing 245.13 134.81 251
20 | Urban development 1,303.95 1,674.36 2,117
21  Wedfare of

SC/ST/OBC/Minorities 284.13 10558 400
22 | Labour & Labour welfare 40.24 24.88 110
23  Social Welfare 737.82 804.25 1,272
24 Nutrition 265.63 208.3 380
25 | Jail 55.43 64.28 65
26 | Public works 230.59 254 234
27 | Other Administrative services 454.47 221.15 550
28  Women & child welfare 576.68 650.61 872
29 Totd 14,960.54 14,266.25 18,500

Source — Delhi Statistical Hand Book 2017

As seen in Table 4.28, compared to sectors such as transport, education, urban development, the
service sector hasn’t received as much funds as it should have, especially since NCT of Delhi is
now a predominantly service led economy.

Major initiatives taken by the government to promote Delhi as an investment destination are:

- The Dehi government has set up a Business Facilitation Council (BFC) to facilitate
single-window clearances from various departments for establishing industrial enterprises
in atime-bound manner.

- Small-scale industries registration has been simplified and replaced by memorandum
under Micro, Small & Medium Enterprises Development Act 2006. Further, filing of the
memorandum is optional for micro, small and medium manufacturing enterprises, and
micro and small service enterprises.

- State Level Export Promotion Committee (SLEPC) has been congtituted to draw export
policy and action plan and approve infrastructure projects for financial assistance under
Assistance to States for Developing Export Infrastructure and Allied activities (ASIDE)
scheme of the Central Government.

- According to the Delhi 2021 Master Plan, special emphasis has been laid on improved
solid-waste management palicies. The short-term goals are capacity building with respect
to financial services and performance management, effecting trial runs of collection and
waste-reduction schemes, developing transport, landfill sites and transfer stations for
waste and focusing on biomedical and hazardous waste management programmes.



4.9 Projectsboosting Local Economy

49.1 Dehi—Mumbai Industrial Corridor (DMIC)

In 2007, the Government of India (Gol) announced the concept of Delhi Mumbai
Industria Corridor (DMIC) Project as the first Industrial Corridor in 2007. The project aims to
create smart, sustainable industrial cities by leveraging the high speed, high capacity connectivity
backbone provided by the Western Dedicated Freight Corridor (DFC) to reduce logistic costs in
an enabling policy framework. A specia purpose vehicle i.e. Delhi Mumbai Industrial Corridor
Development Corporation (DMICDC) Limited was accordingly incorporated in January, 2008 for
the development and implementation of DMIC project. The current equity shareholders in
DMICDC include Government of India (49 percent), represented through the Department of
Industrid Policy & Promotion (DIPP), Japan Bank for International Cooperation (JBIC) (26
percent) and financial institutions such as Housing and Urban Development Corporation
(HUDCO) (19.9 percent), India Infrastructure Finance Company Limited (IIFCL) (4.1 percent) &
Life Insurance Corporation (LIC) (1.0 percent).

The backbone of the DMIC would be the Dedicated Freight Corridor (DFC) starting from Dadri
near Delhi to Jawaharlal Nehru Port Trust near Navi Mumbai, as seen in Figure 4.7. It aims to cut
logistics costs, which is the lifeline of manufacturing industries that are expected to come along
the proposed industrial corridor. Estimating an influence zone covering about 150-200 km on
either side of the DFC, the project has an influence area covering approximately 4,36,486 square
kilometres which amounts for about 14 per cent of the total geographic area of the country. Major
clusters identified for residential development includes. Area between the National Capital
Region and Jaipur: Magjor cities in this region are Delhi, Rewari, Ghaziabad, Agra, Faridabad,
Meerut, Gurgaon, Aligarh, Noida and Jaipur.

Figure 4.7 Delhi Mumbai Industrial Corridor (DMIC) influence zone

Source — Government of India Department of Industrial Policy and Promotion

The three investment regions under the proposed DMIC project namely Manesar-Bawal
Investment Region (MBIR) as in Figure 4.8, Khushkhera — Bhiwadi - Neemrana Investment



Region (KBNIR) and Dadri-Noida-Ghaziabad Investment Region (DNGIR) and the DFC project
have the potential to boost the manufacturing sector both in terms of output and employment.
These projects emphasise on expanding the manufacturing and services base and develop the
corridor stretches as “Global Manufacturing and Trading Hubs”.

Figure4.8 MRTS- Delhi IGI - Bawal

Source: DMICDC website

49.2 Amritsar-Dehi-Kolkata Industrial Corridor

The Amritsar- Delhi- Kolkata Industria Corridor (AKDIC) as shown in Figure 4.9is a
gigantic project aimed at developing an Industrial Zone spanning across seven states in India. It
has been approved as of 20 January 2014 by the Government of Indiato boost manufacturing
sector and agro-processing plants in the country. The Eastern Dedicated Freight Corridor (EDFC)
(backbone railway of the Amritsar Kolkata Industrial Development Corridor) will extend from
Ludhianain Punjab to Dankuri near Kolkata. The AKDIC will spread across 20 cities which will
include the Indian States of Punjab, Haryana, Uttar Pradesh, Uttarakhand, Bihar, Jharkhand and
West Bengal. The cities to be covered are Amritsar, Jalandhar, Ludhiana, Ambala, Saharanpur,
Delhi, Roorkee, Moradabad, Bareilly, Aligarh, Kanpur, Lucknow, Prayagraj, Varanasi, Patna,
Hazaribagh, Dhanbad, Asansol, Durgapur and Kolkata.

The corridor will be built aong the 1839 km long EDFC. It will aso leverage the Inland
Waterway System being developed along the National Waterway-1 which extends from
Allahabad to Haldia. The ADKIC would be implemented in a phased manner and would comprise
abelt of 5,50,000 sg. km under influence.



Figure 4.9 Amritsar-Dehi-K olkata Industrial Corridor

Source — Punjab Bureau of Industrial Promotion (http: //www.investpunjab.gov.in/Static/Industrial Corridor)

410 FDI Inflowsand Investents

Foreign Direct Investment (FDI) flows are usually preferred over other forms of externa finance
because they are non-debt creating, non-volatile and their returns depend on the performance of
the projects financed by the investors. FDI aso facilitates international trade and transfer of
knowledge, skills and technology. In a world of increased competition and rapid technological
change, their complimentary and catalytic role can be very valuable.

Table 4.29 Sectoral Distribution of Foreign Direct Investment in Delhi

S Sector/ 1992- 1993- 1994- 1995 1996- 1997- 1998- 1999- 2000-
No. Industry 93 94 95 96 97 98 99 2000 O1
1 Chemicals &
Alliad products 17 18 16 9 15 9 19 8 7
2 Engineering 25 8 15 18 35 20 21 21 14
3 | Domedtic 6 1 12 0 1 2 0 0 0
Appliances
4 Finance 1 10 11 19 11 5 9 1 2


http://www.investpunjab.gov.in/Static/IndustrialCorridor

S.  Sector/ 1992- 1993- 1994- 1995 1996- 1997- 1998- 1999- 2000-
No. Industry 93 9 95 96 97 98 99 2000 01
5 Services 1 5 11 7 1 11 18 7 12
6 Electronics &
Electrical 12 14 6 9 7 22 11 11 11
eguipment
7 Food & Diary
Products 10 11 7 6 12 4 1 8 4

8 Computers 3 2 1 4 3 5 5 6 16
9 Pharmaceuticals 1 12 1 4 2 1 1 3 3
10 others 25 19 19 24 14 22 13 3B 0
11 Total 100 100 100 100 100 100 100 100 100

Source — Report of the steering group on foreign direct investment, Planning Commission, Govt. of India, August 2002.

According to the Department for Promotion of Industry and Internal Trade (DPIIT), cumulative
FDI inflows to Dehi: during April 2000-March 2019 amounted to Rs.5,98,840 cr. as shown in
Figure 4.10. As seen in Table 4.29, besides engineering, computers and e ectronics, the service
sector isone of the leading sectorsthat are attractive for FDI.

Figure 4.10 Cumulative FDI equity inflowsin Delhi since 2000- 2019 in Rs. cr
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Source — Report of the steering group on foreign direct investment, Planning Commission, Govt. of India, August 2002.

4.10.1 Employment Projection — 2021
The participation rate (Working Population/ Total Population X 100) for the last two decades for
Delhi isas given below in Table 4.30.

Table 4.30 Participation Ratein NCT Delhi of Male — Female 1991-2001
Y ear Male Female Total
1991 28.8 3.7 325



Y ear Male Female Total
2001 28.3 4.4 32.72
2011 52.99 10.58 33.28

Source — Census of India and projection by MPD - 2021

With the generation of employment in different sectors, the participation rate for 2021 would be
38.1 percent in NCTD, as shown in Table 4.31. This would generate a total work force of 79.4

lakhs.

Table 4.31 Projected Work Forcefor NCTD — 2021

S.No. Sectors In Lakh in %

1 Agricultural etc. 0.62 0.8

2 Manufacturing, Processing, Servicing, Repairs, 0.32 04
Household Industry

3 Other than household Industry 16.57 20.9

4 Construction 5.69 7.1

5 Trade and Commerce 23.93 30.2

6 Transport, Storage &

7 Communication 5.89 74

8 Other Services 26.38 33.2

9 Total 79.4 100

Source — Census of India and projection by MPD — 2021
Other servicesinclude central govt., quasi gowvt., Delhi admin, local bodies and private sectors etc./

If the present trends are alowed to continue, Delhi is likely to have a much lower work force
(about 21 percent) in the industrial sectors. To retain its functional balance, it would be necessary
for the city to maintain the decline in industrial employment through measures proposed for
Regional and Sub- Regional development.

4.11 Policiesand Proposals

- NCT Delhi being one of the best performing metro regions in the globe should be used to
as a focal point to trigger pace of economic development in the entire NCR. Specia
emphasis should be given to service sector and selective high value manufacturing sector
(electronics etc.) which needs to be linked with a network of subsidiaries operating in the
rest of the NCR.

- Centrd NCR (outside NCTD) should adopt a two-pronged strategy supplementing
specific initiatives for NCTD and other towns in the sub region. NCTD should focus
more on services and environment friendly manufacturing using vertical factories and
headquarters of economic establishment in the rest of the NCR.

- Commercia activities in Delhi are mainly regulated by the Master Plan provisions. But,
given its status as a metro city with good infrastructure. Delhi is fast turning into a
commercia hub. There is thus a need to focus our approach towards resolving issues
relating to commercia enterprises.

- Activities such as organized retail are becoming more significant, leading to challenges
regarding creation of adequate infrastructure for organized retail in terms of modern



warehousing and cold-chain facilities. There is a need for a specific department to look at
challenges posed by increasing number of commercial enterprises coming up in Delhi.

- There is a need for integrated freight complexes and wholesale markets along transit
nodes, especially aong the DMIC corridor, UER 1, 2 and 3 along with the Eastern and
Western Peripheral Roads.

- Delhi has the largest share of skilled workforce, making it suitable for knowledge-based
economic activities such as IT/ITeS, designing, R&D and financia services, which
should be encouraged when proposing for new industrial hubs.

- Upgradation and modernization of existing industries. Accordingly, fiscal and policy
incentives are proposed under the Industrial Policy for Delhi, which would aso include
the recognition and inclusion of new industries.

- Thefollowing items/products have got good potential to be manufactured in Delhi —

o Gems& Jewellery e Hosiery & dlied Products

Handloom, Handicrafts &
Decorative Items

Artificial Jewellery making
Khadi and Village industries
Bakery Products

Electrical Home Appliances
Packaged Food Products

Plastic Products, Water
purifiers

Flavours

Perfumes

Fragrance & Deodorants
Garments

Steel Furniture & Office
Furniture

CFL Lamps

Invertors & Batteries

Detergent &  cosmetic
products
Leather goods

Leather Garments
Packaging Units

Printing

Optical lenses

Board & paper corrugation
Non PV C Footwear

L eather footwear
Corrugated Boxes

Leather Bags and
accessories

Plastic Containers
Plagtic films and bags
Sted Fabrication

- Hence, promote hi-tech and low volume- high value-added industries, which are not
labour intensive.

- Provide suitable incentives and disincentives, and other measures, for shifting and
relocation of industrial units not conforming to the land use norms.

- Industry and academia should come together to design syllabus and curriculum to
enhance the employability of the youth of Delhi.



- Review, and possibly widen, the scope of permissibility of household industrial units’
subject to adherence to pollution control norms and environmental considerations, fire
safety regulations and other relevant factors, particularly the aspect of infrastructure
services.

- Promote traditional industries like Khadi, handloom and Handicrafts by creating linkages
with fashion design industry and provision of institutional and marketing support.

-  Map existing training and ingitutional resources for purpose of National Skill
Development Mission and proposed Delhi Skill Development Mission.

- The state of the industrial properties underlines the need for urgent action towards
effective operation and maintenance of existing infrastructure and redevelopment. These
areas should be redevel oped as per guidelines of DDA.

- MPD 2021 has directed that industrial clusters notified for regularization should be
redeveloped within a period specified by DDA or concerned local bodies, failing which
the unit’s operating in those areas will have to be relocated to conforming areas.

- The DSIIDC dong with the local bodies may keep a strict tab on the redevelopment
activities in these areas and the industry licenses for the units continuing to operate in
non-conforming areas after the specified time would not be renewed.

- RRTS project has the potential to improve the growth prospects and income in the entire
region especially of the towns not part of CNCR.

- NCT Dehi should have its own Integrated Logistics Action Plan (ILAP) in line with
initiatives taken by respective states.
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51 Background

Transportation is an important sector for achieving development objectives of any area. Its
rolein enabling and directing urban development has always been appreciated. The Regiona Plan
2021 envisages the following basic objectives for the Transport Plan:

“The objective of the Transport Plan is to promote and support the economic development of the
region and relieve the Capital of excessive pressure on the infrastructure including traffic
congestion. It isto provide accessibility to all the parts of the region and discourage the transit of
passengers and goods through the core area of NCT-Delhi by providing bypasses and thereby
opening areas for economic development of the rest of the region.”

As mandated in the NCRPB Act 1985, the NCRPB prepared the ‘Functional Plan of Transport for
National Capital Region-2032’ for the area of NCR covered under RP-2021. The objective is to
provide an adequate, accessible and affordable Integrated Multi Modal Transport System to the
people of this region to cater the needs of the passengers, goods and services of NCR in an
equitable and sustainable manner. An attempt is being made to integrate the objectives of both the
plans i.e. Regional Plan 2021 and functional Plan of Transportation 2032 for the purpose of
analyzing the transport sector issuesin the NCT-Delhi.

5.2 Existing Transport System

The vast transport network of National Capital Region is ‘radial’ in nature. It contains a
good road network and rail corridors to cater the intra-city and inter-city commuters and long-
distance traffic. It comprises of a road network of about 36,305 km, a large fleet of buses
(registered in NCR), arail network of more than 1000 km and an International Airport.

521 Registered Vehicles

NCT Delhi has the highest number of registered vehicles (88.5 lakhs) with escalating
growth rate amongst the metro cities in India followed by Bengauru (55.6 lakhs), Chennai (49.3
lakhs), Gr. Mumbai (25.7 lakhs) and Hyderabad (23.7 lakhs). Delhi had a registered vehicle
population of 104 lakhs in 2016-17 having increased from 32.1 lakh in 2001, adding up of 72.7
lakhs vehicles in NCT Delhi during the period with a compound annual growth rate (CAGR) of
7.21 percent. However, CAGR of commercial vehicles (8.3 percent) is higher than the growth rate
of private vehicles (8.1 percent). While, private vehicles (i.e. Cars and Two Wheelers) comprised
of 94 percent and only six percent vehicles are commercial vehicles (i.e. Auto rickshaw, Taxies,
Buses, Good V ehicles and E-rickshaw) to the total vehicle population. Maximum share is of Two-
wheelers (64 percent) followed by Passengers cars (30 percent) and Commercia vehicles (6
percent). However, Delhi have also accounted for a new category of e- rickshaws of about 29,690
under registered vehicles during 2016-17. Table 5.1 shows the growth trend of registered vehicles

in Delhi.
Table5.1: Number of Registered Vehiclesin NCT Delhi (2006-2017) (In Lakhs)
Year/ Cars Two Auto Taxis Buses Goods E- Total
Category & Wheelers  rickshaw Vehicles  rickshaw

Jeeps
2006-07 14.32 28.44 0.54 0.14 024 141 0.00 45.08
2007-08  14.67 30.63 0.74 0.21 044 142 0.00 48.09
2008-09  15.90 33.00 0.74 0.25 047 150 0.00 51.85
2009-10 20.14 40.55 0.86 0.45 0.58 193 0.00 64.52
2010-11 21.73 43.42 0.88 0.58 0.61 209 0.00 69.33
2011-12 2343 46.44 0.88 0.70 064 229 0.00 74.38
2012-13 2474 49.63 0.87 0.70 040 141 0.00 77.74
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2013-14 26.29 52.98 0.92 0.79 041 155 0.00 82.93
2014-15 2791 56.81 0.82 0.80 033 162 0.00 88.27
2015-16  29.87 61.04 1.98 091 044 281 0.00 97.05
2016-17 31.53 67.08 1.74 1.48 038 232 0.30 104.53
2017-18 3246 70.78 113 1.18 .35 109.86
2018-19 3249 75.56 113 1.09 32 11391

Source: Delhi Statistical handbook 2017 and Transport Department, Gowvt. of N.C.T. of Delhi.
Figure5.1 Trend in registered vehicular growth in NCT Delhi (2000-2017) (in Lakhs)
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Source: Delhi Satistical handbook 2017 and Transport Department, Govt. of N.C.T. of Delhi.

Table5.2: No. of Private Vehicles (Car & TW) per 1000 persons

S. No. Y ear 2000-01 2010-11

1 No. of Private Vehicles (Car & TW) 29,20,838 65,15,726
2 Population (Census 2011) 13850507 16787941
3 Households (Census 2011) 2554149 3340538
4 No. of vehicles per 1000 per sons 211 388
5 No. of Vehicles per Household 11 2.0

Source: Estimated using secondary data from Census of India 2001 & 2011 and Economic Survey 2018-19.

It is observed that, growth of vehicular population increased drastically in NCT Delhi during last
decade 2001-11, as vehicles per 1000 persons increased from 211 vehicles per 1000 persons in
2001 to 388 vehicles per 1000 persons in 2011. Similarly, the number of vehicles per household
has increased from 1.1 in 2001 to 2.0 in 2011. Massive vehicular population of NCT Delhi
ultimately adding to traffic congestion especially during peak hours causing loss of valuable man
hours.

5.2.2 Existing Road Network

MPD 2021 defines road hierarchy in terms of NHs (90m above and not less than 60m
within the city), Arteria roads (above 30m), Collector (12-30m) and Local streets (9-12m).

Existing road network of NCT of Delhi consists of both ring — radia road pattern. Broadly, the
road network is designed for regional, intra - city and local traffic comprising of expressways,
National Highways, ring roads and other urban roads. The total road length (km. lane) which was
14,316 km in 1981 increased to 28,508 km in 2001 and 33,198 km in 2014 respectively. Also,



Delhi has the highest road density of 2,103 km/100 sg.km followed by Haryana (59.30 km./100
sg.km.). Rgjasthan and UP sub-regions have almost same road density of 51 km/100 sg.km.

The radials road network of NCT Delhi is comprised of National highways such as NH-44 (Old
NH-1) towards north direction, NH-44 (Old NH-2) towards southern direction, NH-9 (Old NH-
24) towards East direction, NH-48 (Old NH-8) in South-West direction and NH-9 (Old NH-10) in
North-West direction. Apart from these Eastern Peripheral Expressway and Western Peripheral
Expressway surrounding NCT Delhi are falling outside the boundaries which creates the largest
Ring Road around Delhi and have been planned as regiona bypasses and became operational
recently. Additionally, Delhi Gurgaon Expressway, Yamuna Expressway, Delhi Meerut
Expressway and Delhi Gr. Noida Flyway are also connecting Delhi with the region.

The two Ring roads of NCT Delhi, Inner Ring Road and Outer Ring Road constitute a distinct
feature of the road network in Delhi, which also serve the daily inter-city commuters, having a
combined length of 87 km. Also, in order to address the increasing traffic volume Urban
Extension Roads (UER) | & Il as part of Delhi Master Plan 2021 have been planned as new ring
roads which are yet to be completed. In fact, the alignment of UER |1 has been designed to
connect NH-1, NH-2, NH-8 and NH-10, passing through Dwarka, Ngjafgarh, Rohini and Narela.

Road network in Delhi is being developed and maintained by multiple agencies such as National
Highway Authority of India (NHALI), Public Works Department (PWD) of NCT Delhi, Municipal
Corporations of Delhi, New Delhi Municipal Council (NDMC), Delhi Cantonment Board (DCB)
and Delhi Development Authority (DDA) (Table 5.3). Jurisdiction wise road length of agencies
aregivenin Table 5.3.

Table 5.3: Growth of road network in Delhi-agency-wise (in lane km.)

Sl. No. Agency 2017-18
1 East DMC 512
2 South DMC 9592
3 North DMC 3273
4 New Delhi Municipa Council 1290
5 Public Works Deptt. (Delhi Govt.)
a National Highway 430
b. Other Roads 6308
6 DSIIDC 1537
7 I&FC 294
8 DDA 435

Source: Economic Survey of Delhi, 2018-19



Figure5.2: Existing Road Network NCT Delhi

Source: Review Report of the Sudy Group - 11 (Transport): 2nd Review of Regional Plan-2021
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5.2.3 Flyoversand Bridges

At present there are 85 numbers of flyovers including elevated roads of Barapullah Phase-
Il and Signature Bridge and RUB/ ROB has been completed at various places in Delhi. Elevated
roads from Madhuban Chowk to Mukerba Chowk, Vikas Puri to Meera Bagh, Mangolpuri to
Madhuban Chowk, Wazirabad to Mukerba Chowk have been opened for public.

524 NMT & Pedestrian Facilities

NMT i.e. walk, bicycle and cycle rickshaw modes are green modes of transport that are
low carbon (or mostly zero-carbon) emitting, do not consume energy or cause pollution and in
addition provide social equity and employment. Facilities for walk and bicycle should be citywide
to assure the commuter that he can complete his journey al the way by walk or bicycle if he so
chooses. Electronic Cycle rickshaw is a public mode of transport and best suited to provide the
last mile connectivity as a part of an integrated citywide multimodal public transport network.
NMT should get first priority in infrastructure development and funding. Funds alocation for
major transport infrastructure should be linked to achieving targets for creating facilities for
NMT.

NMT, which is envisaged to play critical role in the future as a link to public transit systems, as
outlined in Delhi Master Plan -2021, also needs critical attention. With a mixed type of fast-
moving traffic on the roads, travel by bicycle and rickshaws is very unsafe. As per MPD-2021,
approximate 35 percent of population of Delhi owns cycles, only afraction of them use cycles for
commuting due to the lack of safe cycling facilities or cycle-parking facilities.

The modal share of walking and bicycling in Delhi’s trips was very substantial. A survey of
passenger trips was also done by RITES in 2001, which recorded 33 percent trips as walking trips
and 3.6 percent as bicycling trips. In 2007-08, RITES carried out ancther Transport Demand
Forecast Study- “without walk trips” which concluded that the share of bicycle in modal split
increased from 5.3 percent to 6.8 percent. (DIMTS, 2011). Wilbur Smith Associates and Ministry
of Urban Development (2008) found the modal share of walking and bicycling in Delhi to be 21
percent and 12 percent respectively. This was crucia as walking and bicycling were a so the most
prominent modes used by the urban poor in Delhi. At main arterial roads, there are very few
pedestrian crossings and a few over bridges or subways. Approximately 83 numbers of foot over
Bridges have also been completed at various places in Delhi by end of 2018.

5.25 Rail Network

In the National Capita Territory of Delhi both intercity and intra-city passenger
movements are being catered to by the existing rail network comprising the Regional and Ring
Rail Systems respectively. While, Delhi is the headquarter of the Northern Railways of Indian
Railway and also a mgjor railway junction having six major railway stationsi.e. New Delhi, Old
Delhi, Hazrat Nizamuddin, Anand Vihar, Delhi Sarai Rohillaand Delhi Cantt of NCT Delhi.

Table5.4: Railway Network -NCT Delhi

S.no. Regional Connectivity To/From
1. New Delhi — Faridabad — Palwal Central and South India
2. New Delhi — Sonipat — Panipat Northern States
3. New Delhi — Rohtak Parts of Haryana & Punjab
4, New Delhi — Gurgaon — Rewari — Alwar Western India
5. New Delhi — Shahdara— Shamli Western UP
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S.no. Regional Connectivity To/From
6. Delhi — Ghaziabad — Khurja— Aligarh Eastern India
7. Delhi — Ghaziabad — Hapur UP and Uttaranchal
8. Delhi — Ghaziabad — Meerut Western UP

Source: Functional Plan on Transport for National Capital Region-2032
Table5.5: Following sub sections completetherail network in NCT Delhi
i. Delhi — New Delhi — Nizamuddin — Patel Nagar — Delhi Kishanganj — New Delhi/DLI

ii. Delhi — Shahdara/Sahibabad — Anand Vihar- New Delhi/Delhi
Source: Functional Plan on Transport for National Capital Region-2032

A total of 837 trains, including long distance passenger trains along with 114 EMU trains
(suburban trains) are operated through the three major railway stations of Delhi that is Old Delhi,
New Dehi and Hazrat Nizamuddin. Apart from this, a large number of goods trains are also
operated into and out of NCR. There is substantial daily commuter traffic from the adjoining areas
of Delhi observed travelling between Delhi and NCR.

Table5.6: Commuter Train Servicesfor Different Stationsin NCR

Sl.No. | Section Typeof Trains Lengthin Kms
1 Del hi-Ghazi abad EMU, MEMU, 20
1A New Delhi-Ghaziabad Conventional 25
2 Delhi-Palwal EMU, MEMU, Conventional 60
H. Nizamuddin-H.
3 Nizamuddin (RingRail) MY 35
4 Delhi-Rewari/ Alwar Conventiona, DMU 82
5 Dehi-Shakurbasti-Rohtak ~ EMU, Conventional 70
6 Dehi-Subzimandi-Panipat EMU, MEMU, Conventional 88
7 Delhi-Ghazi abad-M eerut Conventiona, DMU 68
8 Delhi-Shamli Conventiona, DMU 87

Source: Land-use and Transport Planning: Review of Regional Plan w.r.t. Transportation

Delhi ring railway is currently one of the most under-utilized public transport systems of Delhi.
The existing 34 km long Delhi Ring Railway runs paralel to Ring Road and passes through
several places, such as Safdarjung, Chanakyapuri, and Sorojini Nagar. The line was created in
1975 for the easy movements of goods trains in the city. During the 1982 Asian Games, the 35-
km-long system was upgraded, with the addition of 24 trains.

During the 1980s and 1990s, the line was very popular among government servants as it crosses
through areas like Lodhi Colony which has several government offices and quarters nearby. But
despite lower fares, a perceived lack of safety and no upgrades to the existing line has meant
passengers dowly migrated to aternative modes of transport. As the number of passengers
reduced, so did the services. From 24 a day, the number of services reduced to eight and then to 4.

It is still avery affordable mode of transport for long distance commuters due to its speed and low
cost. However due to bad connectivity to the station areas, lack of integration with Metro and bus
stops, etc. it is not considered a desirable option for long distance commutes. This rail
infrastructure highly understands and needs special attention to make it usable and attractive for
the passengers to ease out the pressure on adjoining roads.
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Figure5.3: Existing Rail Network NCT Delhi
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Delhi area handles tremendous volumes of coaching and freight traffic. The freight traffic has also
grown at afast pace. Delhi Areais a complex network of railway lines with coaching and freight
traffic pouring in and out of eight radials. A large volume of traffic terminates within the area, but
an equdly large volume of traffic moves across from one radial to another. There are three main
goods terminas at Tughlakabad, Shakurbasti and Delhi Kishanganj. Tughlakabad harbours an
International Container Depot (ICD) which has grown at a fast pace and is already bursting at its
seams. It handles a growing volume of domestic container traffic as well and is adso the only
marshalling yard now operational on Northern Railway. Two electric loco sheds, one at
Tughlakabad and the other at Ghaziabad and two diesel loco sheds, one at Tughlakabad and the
other at Shakurbasti are aso situated in NCTD.

The operationa problems confronting Delhi Area arise mainly from over-saturation of line
capacity in certain sections like Delhi — Ghaziabad, Delhi —Shakurbasti and Delhi — New Delhi —
Sahibabad etc. These are not only hindering traffic flows but could put future growth of traffic in
jeopardy. Unfortunately, these congested sections pass along heavily built up urban areas.
Capacity expansion of these sections is either physicaly impossible or prohibitively expensive.
However, these sections should be protected from encroachment and illegal trespassing and
upgrading, strength for better utilization.

NCT, has been witnessing a stupendous growth in passenger train handling. Till early, 60s, Old
Delhi Station was the only (BG) coaching terminal. In the last 40 years, New Delhi, Nizamuddin
and Anand Vihar stations have assumed a greater importance. In terms of passenger trains, the
three terminals have seen remarkable growth.

5.2.6 Public Transport

Public transport in Delhi has two major components viz. bus transport and metro rail.
These two major transport systems are playing avital role in facilitating public transport in Delhi.
In fact, both the systems are the lifdine of people of Delhi. At present, the daily ridership of Delhi
Metro is 60 lakh in the year 2019-20. However, daily average passenger ridership on DTC and
cluster busesis 29.86 lakh.

24. Mass Rapid Transit System (MRTYS)

The Delhi MRTS project is being implemented by the Delhi Metro Rail Corporation
(DMRC) Ltd. set up in May 1995 with equity participation by the GOl & GNCTD in the ratio of
50:50, i.e., equal participation. Presently, Delhi Metro has an operationa network covering 348
km approx. Delhi and NCR (Gurgaon & Noida) with 254 operational stations.

Table 5.7: Average Daily Ridership Delhi Metro (2007-2018) (in Lakhs)

S.No. Year Average Daily Ridership

1 2007-08 6.25
2 2008-09 7.22
3 2009-10 9.19
4 2010-11 12.59
5 2011-12 16.60
6 2012-13 19.26
7 2013-14 21.90
8 2014-15 23.86
9 2015-16 26.00
10 2016-17 27.61
11 2017-18 25.38
12 2019-20 60.00

Source: Economic Survey of Delhi, 2018-19 & Delhi Metro Rail Corporation

Page | 83



Figure5.4: Ridership/Day (in Lakhs)
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Source: Economic Survey of Delhi, 2018-19 & Delhi Metro Rail Corporation
*the sudden increase in daily ridership in 2019-20 is resultant of opening of new metro lines and stations.

The Delhi Metrois being built in phases with total length of:

i. Phase | completed 58 stations and 65.0 km of route lengthof which 13.0km is
underground and 52 km on surface or elevated. The inauguration of the Dwarka corridor of
the Blue Line marked the completion of Phase | in October 2006.

ii. Phase Il of the network comprises 124.6 km of route length and 85 stations, and is fully
completed, with the first section opened in June 2008 and the last line opened in August
2011.

iii. Phase-lll includes 11 extensions to the existing lines as well as building two ring lines
(Pink and Magenta lines). Phase-Ill has 28 underground stations, two new lines and 11
route extensions, totalling 159.57 km. with 108 stations is completed and commissioned,
while balance 3.08 km. with two stationsisin progress.

iv. Phase IV with three routes (two extensions and one new line) with total length of 61.679
km. and 46 stations were approved in March 2019 and expected to be completed by 2025

(Table5.8).
Table5.8: Metro Corridors Operational and Proposed in NCR
Line Line Name Stations Length Terminals
No. (km)
Phase 1 Networ k
6 8.30 Shahdara Tis Hazari
1 Red Line 4 4.10 Tis Hazari Trinagar (Now Inderlok)
8 8.90 Inderlok Rithala
. 4 4.00 VishwaVidyalaya Kashmere Gate
2 Yellow Line 6 6.84 Kashmere Gate Central Secretariat
22 22.90 Dwarka Barakhamba Road
3 BlueLine 6 6.50 Dwarka Sector 9
3 2.80 Barakhamba Road Indraprastha
Sub total 59 65.00
Phase 2 Networ k
1 Red Line 3 3.09 Shahdara Dilshad Garden
5 6.36 VishwaVidyaaya Jahangirpuri
. 9 1450 HudaCity Centre Qutab Minar
2 Yellow Line 1 Chhatarpur
9 12.53 Qutab Minar Central Secretariat
1 15.07 Indraprastha Y amuna Bank
3 BlueLine 10 Y amuna Bank Noida City Centre
2 2.76  Dwarka Sector 9 Dwarka Sector 21
4 Blue Line Branch 6 6.17 Y amuna Bank Anand Vihar ISBT


http://en.wikipedia.org/wiki/Dwarka_(Delhi_Metro)

Line

No. Line Name Stations
2
5 Green Line 1;'
6 Violet Line 12
4
Airport OrangeLine >
Sub total 86

Phase 3 Networ k
1 Red Line 8
) 3
2 Yellow Line 1
3 BlueLine 6
5 Green Line 7
7
6 Violet Line 9
2
12
6

7 Pink Line

15
5
8 MagentaLine 23
3
9 Grey Line 1
Airport OrangeLine 1
Sub total 108

Phase 4 Networ k
1 15
2 Magentaline 25
3 Pink Line 6
Sub Total 46
Total 300

Length
(km)

2.57

18.46

13.60
4.20
22.70

124.90

9.56

4.37
1.06
6.68

11.18

9.37
13.88
321

21.56

8.10

17.80
9.70
1.50

3.96
34.27
4.30

1.18

1.88
158.57

20.20
28.92
12.54
61.66
410.54

Terminals
Anand Vihar ISBT Vaishali
Inderlok Mundka
Ashok Park Main Kirti Nagar
Central Secretariat Sarita Vihar
Sarita Vihar Badarpur
New Delhi
Dhaula
Kuan & Delhi Dwarka Sector 21
Aerocity
. Shaheed Sthal(New Bus
Dilshad Garden Adda)
Jahangirpuri Samaypur Badli
Samaypur Badli Siraspur
Noida City Centre Noida Electronic City
Mundka Brigadier Hoshiyar Singh
Central Secretariat Kashmere Gate
Badarpur Escorts Mujesar
Escorts Mujesar RajaNahar Singh
- Durgabai Deshmukh
Maylis Park South Campus
Durgabai
Deshmukh South Lajpat Nagar
Campus
Trilokpuri Sanjay o
L ake Shiv Vihar
Lajpat Nagar Mayur Vihar Pocket |
Mayur Vihar Trilokpuri Sanjay Lake
Pocket | (Expected : June 2020)
Kalindikunj Botanical Garden
Janakpuri West Kaindi Kunj
Dwarka Najafgarh
Dhansa Bus Stand
Najafgarh Expected : December
2020)
ECC Centre (Expected :
Dwarka Sector 21 December 2020)
Aero City Tughalakabad
Janakpuri West R. K. Ashram
Mukundpur Mauj pur

Source: Delhi Metro Rail Corporation Itd.(http://mww.delhimetrorail.conVproject_updates.aspx)

Regional Plan-2021 for NCR proposed the extension of Delhi Metro Rail System to NCR towns.
Accordingly, it has now been extended to Noida, Gurgaon, Ghaziabad, Faridabad and

Bahadurgarh.


http://www.delhimetrorail.com/project_updates.aspx

Figure5.5: Delhi Metro Network




25. Bus Transport System

The Intercity buses between NCT Delhi and NCR/other states are also operated by the
Uttar Pradesh SRTC (UPSRTC), Haryana Roadways (HR), PEPSU Road Transport Corporation
(PRTC), Punjab Roadways (PR), Himacha RTC(HRTC), J&K RTC (JKRTC), Rgasthan State
RTC (RSRTC), etc., besides some buses operated by private persons.

Apart from this, Delhi Transport Corporation (DTC) aso operated its bus services with 3951
buses during 2017-18, on existing network of 453 city routes and eight NCR routes. About 191
km per bus per day is vehicle utilization with fleet utilization of 85.7 percent. In the year 2017-18,
daily average passengers have declined to 29.86 lakhs from previous years. DTC operates two
types of buses, the Red colored buses (Air Conditioned) and Green colored buses (Non-Air
Conditioned). DTC has also been operating International Bus Service on Delhi — Lahore & Delhi
— Kathmandu routes. Daily average passengers were about 30 lakhs during 2017-18. Common
Mobility Cards have been implemented in all DTC Buses. Automated fare collection system
through dectronic ticketing machines is being rolled out. The performance of DTC during 2005-
06 to 2017-18 is presented in Table 5.9.

Table5.9: Performance of Delhi Transport Corporation (DTC)

S Fleat Flgzgt _ Ve_h_i cl e Daily Average
No. Years (In no’s) Utilization (In  Utilization Passengers(In
per cent) (Km/Bus/Day)  Lakh)

1  2005-06 3469 90.51 226 30.52
2 2006-07 3444 81.47 199 26.77
3 2007-08 3537 82.47 177 24.04
4 2008-09 3804 77.03 171 22.62
5  2009-10 4725 80.99 184 24.16
6 2010-11 6204 75.03 185 30.32
7 2011-12 5892 84.27 199 44.2
8 2012-13 5445 85.77 202 46.77
9 2013-14 5223 85.51 190 43.47
10  2014-15 4712 83.99 188 38.87
11  2015-16 4352 83.63 191 35.37
12 2016-17 4027 85.12 199 31.55
13 2017-18 3951 85.69 191 29.86
14 2018-19 3849 84.62 195 30.15

Source: Economic Survey of Delhi, 2018-19

The Government of NCT of Delhi initiated the Scheme in 2011-12 for Corporatization of Private
Stage Carriage Service to substitute the Blue line private stage carriage system under the Public
Private Partnership (PPP) model. Under this scheme, 657 stage carriage bus routes of Delhi have
been divided into 17 distinct clusters. Presently, approximatel744 cluster buses are operating in
08 clusters in the NCT of Delhi. Electronic Ticketing Machine based Automatic Fare Collection
System in Cluster Buses has been fully implemented. Further, Common Mobility Card (Delhi
Metro Smart Card) has been successfully implemented in all the cluster buses to promote digital
transaction in fare collection from passengers.
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Table5.10: Performance of Cluster Buses

S. e Vehicle Daily Average
No. | Years (Flllfst Elr:aet ;thégﬁgnon Utilization Passengers(In
P (Km/Bus/Day) L akh)
1 201314 1090 935 218.4 6.36
2 2014-15 1402 97.3 217.6 9.95
3 201516 1490 98.8 2145 10.61
4 2016-17 1651 98.1 210.1 10.25
5 201718 1744 97.1 205.2 11.65
5 201819 1803 98.66 211.02 12.24

Source: Economic Survey of Delhi, 2018-19, DIMTSLtd.

Master Plan of Delhi- 2021 suggested five ISBTs for Delhi. The mgjor inter-state bus terminas
(ISBT) operated by Delhi Transport Infrastructure Development Corporation Limited (DTIDC)
include, Maharana Pratap Inter State Bus Terminus, Kashmere Gate, Veer Hakikat Rai Inter-State
Bus Terminus, Sarai Kale Khan and Swami Vivekanand Inter State Bus Terminus, Anand Vihar.
Two more ISBTs are proposed to be constructed at Dwarka and Narela. ISBT, Kashmere Gate has
been renovated and made operational with state-of-the-art facilities in May’ 2013. Process for the
renovation of ISBTs at Anand Vihar and Sarai Kale Khan will be initiated by PWD. The work of
Saral Kale Khan ISBT is proposed to be undertaken in two phases.

DTC has 43 bus depots and 26 bus terminals, and with the new acquisition of a bus fleet under the
cluster scheme and purchase of new buses by DTC, the Transport Department will require
additional bus depots. Due to the scarcity of land, the statutory authorities are pressing hard to
have multi-level bus depots in place of the conventional bus depots. Bus Depots at Dichaun
Kalan, Bawana Sector 1, Rani khera 1, 2, 3 and Dwarka Sector 22 have been constructed. Bus
Depot at Rewla Khanpur and Kharkhri Nahar is also amost completed. Further bus depots at East
Vinod Nagar, Bawana sector 5, Gumanhera, Mundela Kalan, Rohini Sector-37 and Burari are
under progress (Economic Survey of Delhi, 2018-19).

5.2.7 Intermediate Public Transport (1PT)

NCT Ddhi has a variety of para-transit modes varying from metro feeder buses, cycle
rickshaws, auto-rickshaws, e rickshaws, minivans, etc. These modes function as the major feeder
services for the high-speed metro rail system of the city, and commuters are dependent on these
feeder services for first and last mile connectivity. However, due to the lack of focus on efficient
last mile connectivity, these feeder services are generally unreliable, uncomfortable, unorganized
and often dangerous. Unorganized IPT System leads to the encroachment of carriageway which
leads to traffic congestion near transport interchangesi.e. Metro Stations & bus stops.

As per the report of Centre for Public Policy Research (CPPR) “An Assessment of the
Intermediate Public Transport (IPT) Sector in India”. In Delhi, more than 70 per cent of metro
users mentioned issues related to last mile connectivity, and the average time spent and cost
incurred in commuting the last mile is considerably high (more than 15 minutes). More than 55
per cent of private vehicle users cite reasons directly or indirectly related to first or last mile
connectivity for not utilizing the Delhi metro. About 58 per cent of them are willing to use the
metro if sufficient first/ last mile connectivity in the form of efficient feeder services are provided
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along with park and ride facilities. This clearly indicates the lack of importance given to first and
last mile connectivity in the overall functioning of a public transportation system.

528 Airport

Indira Gandhi International Airport (IGIA) is the primary civil aviation hub for India and
the National Capital Region of India. It is spread over an area of 5106 acres (2066 Ha), situated in
Palam, South-West of New Delhi. IGI Airport is the busiest airport in India in terms of passenger
traffic and second busiest in term of cargo traffic. The overal airport infrastructure has the
capacity to handle 62 MPPA (Million Passengers per annum) and Cargo handling capacity of 1.5
MMTPA.

It handled around 69.90 Million Passengers and 1,031,659 Tons of Cargo in the year 2018. It has
three operational runways with a peak hour handling capacity of 82 aircrafts movement in Nov,
2016. There are three separate terminal areas for domestic passengers, international passengers
and cargo. Only 1,907 acresis currently in use. The international passenger traffic at Delhi airport
is observed to be 30 percent of the total passenger traffic. However, the international cargo traffic
is 65 percent of the total cargo traffic. IGI Airport handles more than 1100 aircraft movements
daily. In addition to seven domestic carriers, it is severed by 56 internationa carriers.

5.2.9 Freight transport

26. Dedicated Freight Corridors (DFC)

In view of growing demand of high speed and high capacity trains, Indian Railway
proposes to segregate passenger and goods train movements. It is proposed to develop dedicated
fright corridors with high geometric, engineering and other standards. The goods trains are
proposed to run at an average speed of 50-60 kmph (maximum speed 100 kmph), with a heavier
axle load of 32.5 tonnes and a longer tracking load of 15,000 tonnes. The train lengths would be
longer (1500 meters) with a new wagon design with increased height and width that would enable
double stack container service. presently, two corridors namely Western Dedicated Freight
Corridor and Eastern Dedicated Freight Corridor have been approved for devel opment.

The western corridor covers a distance of 1483 km of double line electric (2 X 25 KV) track from
JNPT to Dadri via Vadodara-Ahmedabad-Palanpur-Phulera-Rewari. In addition, a single line
connection of 32km long from proposed Pirthala Junction Station (near Asaoti on Delhi-Mathura
line) to Tughlakabad is also proposed to be provided.

27. Integrated Freight Complex

Apart from the road system, the IFCs need to be integrated with the regiona rail system.
IFCs at all the regional urban nodes integrated with the Outer Grid Road/Expressway Systems are
proposed. They are namely Sonipat, Baghpat, Bahadurgarh, Ghaziabad, Jhgjar, Gurgaon,
Bulandshahr, Palwal and other towns like Alwar, Behror, Shahjahanpur or Neemrana. Master
Plans need to be reviewed and revised to provide for their land use allocating adequate extent of
land and integrating the same with intra-urban transport network system.

28. Logistics Hubg/Inland Container Depots/Y ards

Dadri-Noida-Ghaziabad Investment Region is one amongst the seven Investment Region
that are to be developed along with support infrastructure as part of first phase of DMIC project. It
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is one of the key nodes as it is located at the termination of Western Dedicated Freight Corridor
and also links the proposed Eastern Dedicated Freight Corridor.

The proposed two Dedicated Freight Corridors (DFC) viz. Eastern and Western DFC run through
the region and meet at Dadri through feeder. In addition to the rail terminal at Dadri, a major
Logistics Hub/ Container Yard need to be developed at Dadri. Presently there are a number of
Inland Container Depots (ICDs) along existing rail network at following locations:

i. Loni

ii.  Dadri
iii.  Tuglakabad
iv. Faridabad
v. Patli

Vi, Garhi Harsaru

53 Road Safety

In 6,515 accidents on Delhi’s roads last year, 1,690 persons were killed and 6,086 were
injured. It clearly reflects about 4.6 person killed and 18 persons injured on every day on Delhi
roads. While the number of deaths rose by 6.7 percent over the previous year, the accidents
dipped by 2.4 percent and injuries by 7.8 percent. The speeding caused more than 44 percent of
all 1,690 accidental deaths on Delhi’s roads last year even as the national capital accounted for the
most road fatalities among all Indian citiesin the last two years.

S. Total Accidents Persons|Injured PersonsKilled
No. Year

Numbers % increase Numbers % increase = Numbers % increase
1 2008 8435 7343 2093
2 2009 7516 -10.9 6936 55 2325 11.1
3 2010 7260 -34 7108 25 2153 74
4 2011 7280 0.3 6975 -1.9 2110 -2.0
S 2012 6937 -4.7 6639 -4.8 1866 -11.6
6 2013 7566 9.1 7098 6.9 1820 -25
7 2014 8623 14.0 8283 16.7 1671 -8.2
8 2015 8085 -6.2 8258 -0.3 1622 2.9
9 2016 7375 -8.8 7154 -13.4 1591 -1.9
10 2017 6673 95 6604 7.7 1584 0.4
11 2018 6515 2.4 6086 7.8 1690 6.7

Source: Delhi Traffic Police

54 Trafficand Travel Characteristics
54.1 Passenger traffic Characteristics

29. Average Daily Traffic (ADT)

As Functional Plan on Transport for NCR-2032, it was observed that NCR is a high
movement area with high intensity traffic of all types. It shows that 2,21,575 vehicles (3,50,694
PCUs) enter and exit NCR (Outer Cordon) on an average per day (2007). In NCR, National



Highways account for 75 percent (vehicles) of the total traffic volume. The traffic volume
increased to 2,72,891 vehicles (3,87,565 PCUs) at the Middle Cordon (CNCR boundary); and
reached a high of 12,10,896 vehicles (12,27,873 PCUs) at Inner Cordon (NCT-Delhi boundary).

The traffic volume was 12,10,896 vehicles (12,27,873 PCUs) at NCT-Delhi boundary, of which
11,07,043 are of passenger modes and 1,03,853 are of goods modes. Out of 11,07,043 of the
passenger modes, cars accounted for a maximum share (60.7 percent) followed by 2- wheelers
(33.4 percent). Autos accounted for 3.6 percent and Buses for 2.3 percent (Figure 5.6).

Figure5.6;: Model split of Passenger Figure5.7: Inter-city movement pattern of
mode. Passenger Modein NCT Delhi

Bus

2% \.

Auto
4%

Source: Functional Plan on Transport for National Capital Region-2032

The interspatial movement pattern shows that about 37 percent of passenger modes were destined
outside NCT Delhi and 38.4 percent passenger modes destined to within NCT Delhi, while 22.9
percent passenger modes observed to be originated and destined from outside of NCT Delhi in a
day. In the out bound passenger modes of NCT Delhi, the Interestingly share of movements
between NCTD and Rest of NCR (36.21 percent) were almost equal to that between NCTD and
CNCR (36.20 percent). The share of internal movements within the boundaries of NCT Delhi is
observed negligible (2 percent) (Figure 5.7).

30. Volume/ Capacity Ratio
As per the survey conducted by RITES for Government of Delhi in 2007, V/C ratio

varied between 1.01 to 2.83 on magjor roads in Delhi which is higher than 0.7 for urban roads as
envisaged in IRC- 106-1990. Table 5.11 showing V/C ratio on some of the important roads in

Delhi.

Table5.11: Volume-Capacity Ratio on Delhi Roads

S.No. Nameof Location VIC

1 D.B. Gupta Road (near Police Station) 2.83
2 Mahatma Gandhi Road (near V enkteswara College) 2.09
3 Swarn Jayanti Marg (near Dhaula Kuan) 2.08
4 Shakurpur Road (near Britania Chowk) 2.03
5 Mathura Road (near New Friends Colony) 194
6 Guru Gobind Singh Marg (near Tibbia College) 1.83
7 Vivekanand Marg (near Minto Bridge) 1.79



S.No. Name of Location VvIC

8 Dr. B.R. Ambedkar Marg (near Madangir) 161
9 Qutabgarh Road (near Krishna Vihar) 155
10 Parpar Gunj Road (near Choudhary Hospital) 143
11 Outer Ring Road (near Soami Nagar) 1.40
12 Shaheed Jagat Narayan Marg (near Sarvodaya Hospital) 1.39
13 G.T. Road (near Jahangirpuri Ind. Area) 1.38
14 Rao TulaRam Marg (near Hanuman Mandir) 1.38
15 Shivgji Marg (near Uttam Nagar West Metro Station) 137
16 Olf Pdame Marg (near Malai Mandir) 134
17 M.G. Road (near Rajghat) 134
18 Outer Ring Road (near Santom Hospital) 1.28
19 Mehrauli Badarpur Road (near Pushpa Vihar Sec-2) 1.27
20 Deen Dayal Upadhyay Marg (near ITO) 1.26
21 Dr. K.B. Hedgewar Marg (near Peera Garhi) 1.26
22 Rohtak Road (near Engineering College) 1.23
23 Rohtak Road (hear Maharaja Surgjmal Stadium) 1.18
24 Mayapuri Road (near DM 'S Colony) 111
25 Mandir Marg (near DAV School) 1.03
26 Outer Ring Road (near Nirankari Satsang Ground) 1.01
27 Maharaja Aggarsen Marg (near District Park) 1.01
28 Loni Road (near Jyoti Nagar East) 0.94
Source: RITES Sudy 2010

31. Occupancy

The average occupancy of two wheelers, three whedlers, and Car/Jeep were 1.59, 2.93
and 2.79 respectively. Buses showed alower occupancy level 39.77 and mini buses also showed a
much lower occupancy level 11.18.

32. Trip Length Frequency

Buses had the longest trip length (121.86) as compared to other modes. In the observed
passenger mode trips, about 84 percent of the total trips were less than 50 km in length. While, the
trip length of passenger modes observed as 87 percent of 2-wheelers were in the band 0-25 km, 89
percent of 3-wheelers had distributed trip lengths up to 100 km and buses had fairly distributed
trip lengths up to 250 km.

33. Vehicle Trip Purpose

‘Work’ and ‘Business’ were the major purposes accounting for 32 percent and 23 percent
of the total trips respectively. Socia trips were aso high at 13.0 percent. Education trips were low
(2.3 percent). By mode, share of two wheelers, three wheelers, cars and mini buses for ‘work” and
business’ purpose were reasonably high.



5.4.2 Travel Pattern Characteristics

As per the study conducted by RITES in 2010, NCT Delhi observed with total 151 lakhs
person trips in which Intra-City motorized person trips were 117 lakhs in 2007 and 33.4 lakh
Inter-city trips per day. In the modal share private modes (i.e. Two wheeler & Cars) were
contributing 41 percent of trips and public transport modes (i.e. Auto, Bus, Metro, Trains) had
only 59 percent share.

Table5.12: Daily Tripswith modal sharein 2007 asper RITES Study 2010.

SNo Mode Daily Trips Share (%)
1 Car 2902120 19.2
2 Two Wheeler 3250755 215
3 Auto 1028622 6.8
4 Bus 7276892 48.2
5 Metro 552745 3.7
6 Train (IntraDelhi) 89623 0.6
Totd Trips 15100757 100

Source: Transport Demand Forecast Sudy and Devel opment of an Integrated Road cum Multi-modal Public Transport
Network for NCT of Delhi, 2010.

As per Modal Split (2001) among the vehicular trips, maximum 60 percent trips are being
performed by buses, which include chartered and school buses. The personalized modes of
transport are carrying about 35.9 percent of vehicular trips. In the total trips, 77 percent trips were
having intra-city movement and only 23 percent trips were observed with inter-city movement

(Table 5.13).

Table5.13: Intra-city and inter-city tripsin NCT Delhi

S Mode To_tal Daily Intra-city trips Inter-city trips

No. Trips Daily Trips Share (%) Daily Trips  Share (%)

1 Car 29,02,120 18,06,380 62.2 10,95,740 37.8

2 Two- 32,50,755 29,76,832 91.6 2,73,923 8.4
Wheeler e e e

3 Auto 10,28,622 5,18,329 50.4 5,10,293 49.6

4 PT 79,19,260 63,69,088 80.4 15,50,172 19.6

Total 1,51,00,757 1,16,70,629 77.3 34,30,128 22.7

Source: Transport Demand Forecast Sudy and Devel opment of an Integrated Road cum Multi-modal Public Transport
Network for NCT of Delhi, 2010.

Different studies conducted so far on Transportation, Planning and Traffic engineering indicates
that the per capitatrip rate (PCTR) (excluding walk trips) has increased from 0.72 in 1981 to 0.87
in 2001. Maximum trips observe for the Educational (38 percent) purpose followed by work (30
percent), Business (15 percent) and other (15 percent) (Table 5.14).

Table5.14: Trips by purpose (2007)

N.o Purpose No of Trips Per centage share
1 Work 3565076 30.7
2 Business 1744187 15.0



No Purpose No of Trips Per centage share

3 Education 4493185 38.7

4 Other 1816619 15.6
Total 11619067 100.0

Source: Transport Demand Forecast Sudy and Devel opment of an Integrated Road cum Multi-modal Public Transport
Network for NCT of Delhi, 2010.

5.4.3 Freight movement Characteristics

Out of 1,03,853 goods mode crossing at NCT Delhi boundaries, 30.5 percent modes were
destined outside NCT Delhi, which is very high. Apart from this It is also observed that 38.6
percent of goods mode were entering Delhi and 29.9 percent of goods mode were originated and
distend outside the NCT Delhi boundaries. The significant share of outbound originated &
destined movements stressed the need for a bypass orbital road system around NCTD. The share
of internal movements within NCT Delhi boundaries were observed negligible (one percent) and
has hence been excluded in further analysis. However, out of 1,03,853 goods mode, 2/3 Axle
Truck had the maximum share (55 percent) followed by LCVs (37.3 percent), MAVs (5.0
percent) and tractors (2.7 percent) accounted for alow share (Figure 5.8 & Figure 5.9).

Figure5.8: Modd split of Goods Figure5.9: Inter-city movement pattern of Goods
mode. Modein NCT Delhi
MAV Tractor
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Source: Functional Plan on Transport for National Capital Region-2032

In goods vehicles, a high share of modes (ranging from around 30-33 percent in MAV's and 2/3
axle trucks to around 40 percent in Tractors and LCV's) were empty. Excluding empty vehicles,
the average load of MAVs was 10.3 tonnes and 2/3 Axle Trucks was 7.8 tonnes. About 27.2
percent of the MAV's were found to carry loads greater than 15 tonnes. Agricultural tractors were
generally found to carry loads up to five tonnes. Fruits & Vegetables and Building Materials were
the magjor commodities carried by the different types of goods modes. A high share of MAV's
carried Petroleum Products (12.8 percent) and Manufacturing products (11.2 percent). A high
proportion of Tractors carried Petroleum products (15.0 percent) and Milk, Poultry, Livestock
(12.6 percent). The observed trip length shows that, MAV's had the longest trip length of 163 km
followed by 2/3 Axle Trucks at 139 km. The trip length for LCV and Tractor was 96 km and 84
km respectively.

Presently the goods carried by rail from the neighboring areas terminate at the following places.

i. Ironand Stedl at Tuglagabad (Bahadurgarh) thereafter by road to Naraina



ii. Food Grains at Delhi Cantt., Narela, Ghevra

iii. Fruitsand Vegetables at Naya Azadpur

iv. Fuel at Shakur Basti

v. Cement at Shakur Basti, Naya Azadpur, Safdarjung Rail siding.

5.5 Trave Demand Forecast

The travel demand forecasting indicates estimated number of people or vehicles utilizing
various transportation facilities in the future. It can be applied under variety of situations with
different modes of transport, from estimating traffic volumes on a specific segment of road or
highway, to passenger volumes on a city’s buses etc.

In NCT Delhi, the phenomenal increase observed in growth of the vehicular population from
2001 to 2017 with the CAGR of 7.21 percent. However, there has been arise in per capita trip
rate (excluding walk trips) from 0.72 in 1981 to 0.87 in 2001 and expected to increase by 1.2 per
capital trip rate by 2021. As per the Transport Demand Forecast Study (TDFS) undertaken by
GNCTD and approved by the UTTIPEC in 2011, it is seen that between 2001 and 2008, the
private motor vehicle trips have increased from 28 percent to 35 percent and non-motorized
vehicle trips from nine percent to 15 percent, however bus trips decreased from 60 percent to 42
percent of the total number of trips. The Master Plan Delhi 2021 recommends following Modal
Split projected for 2011 and 2021:

Table5.15: Modal Split for public and private modes
Modal Split (%)

S.
Mode
No. 2001
(Actual) 2011 2021
Public Transport (including Rail/ Light Rail
L /IMRTS/IRBT/Bug Tram) 641 7025 80
> Personal modes (including Personal Fast Modes/ Hired Fast 359 2975 20

Modes/ Hires Sow Modes/Bicycle)
Source: Master Plan Delhi 2021

Similarly, the observed increase in per capita trip rate and population growth tranglates into an
increase from 45 lakh trips to around 118 lakh trips in 2001 and 144 lakh trips till 2008 as
estimated under Master Plan Delhi 2021. Therefore, based on the rate of increase in the number of
trips between 1981 and 2001/2011, that the total trips would rise to 280 lakhs by the year 2021,
including 257 lakhs motorized trips and 23 lakh non-motorized trips.

Table 5.16: Estimated Tripsin Delhi in 2021 (M PD 2021)

S.No. Modes Number of trips(in lakhs) % Share

1 Metro 108 38.6

2 Buses & Train 98 34.9

3 Private Modes 51 184

4 NMT 23 8.1
Total 280 100.0
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Mass Rapid Transit System may be defined as any system with capacity to carry greater than
10,000 persons per hour per direction. The Metro Rail System is one of the most important
component of a Mass Rapid Transport System (MRTS) in the City. The Metro Rail network for
the entire city has been identified in various phases, which comprises of a network of
underground, elevated and surface corridors aggregating to more than 300 Kms. and is expected
to carry 108 lakh daily passengers with an average trip length of 15 Km. by 2021.

5.6 Issuesand Challenges
1. Amongst metro cities in India NCT Delhi has the highest number of registered vehicles

(88.5 lakhs) in the year 2014-15, followed by Bengaluru (55.6 lakhs), Chennai (49.3
lakhs), Gr. Mumbai (25.7 lakhs) and Hyderabad (23.7 lakhs).

2. Growth of vehicular population increased drasticaly in NCT Delhi during last decade
2001-11,

* Private vehicles (Cars & T.W.) per 1000 persons increased from 211 (2001) to 388
(20112)

 Private vehicles per household has increased from 1.1 in 2001 t0 2.0in 2011

+ Private vehicles (i.e. Cars and Two Wheelers) comprised of 94 percent and only six
percent vehicles are commercial vehicles (i.e. Auto rickshaw, Taxies, Buses, Good
Vehicles and E-rickshaw) to the total vehicle population.

* Road network increased very marginally (about 2.3 percent) while number of
registered vehicles increased drastically (about 19.6 percent) during 2010-2013

» Massive vehicular population of NCT Delhi ultimately adding to traffic congestion
especially during peak hours causing loss of valuable man hours

3. Ring railway system is currently one of the most under-utilized public transport systems
of Delhi. It is still avery affordable mode of transport for long distance commuters due to
its speed and low cost

* Due to bad connectivity to the station areas, lack of integration with Metro and bus
stops, etc. and it is not considered a desirable option for long distance commutes

4. Even after the introduction of Phase 3 - Metro daily average ridership dightly declined to
25.38 lakhs, may be due to increase in fare and created unaffordability for urban poor.

5. More than 70 percent of metro users mentioned issues related to last mile connectivity,
and the average time spent and cost incurred in commuting the last mile is considerably
high (more than 15 minutes).

* With a mix of dow and fast moving traffic on the roads, travel by bicycle and
rickshawsis very unsafe

* NMT and Pedestrian infrastructure inaccessible, faulty and not as per standards
+ Lack of safe cycling or cycle-parking and pedestrian facilities

6. DTC fleet and average passengers reduced by 33 percent and 32 percent respectively
from year 2011-12 to 2017-18.

7. In 6,515 accidents on Delhi’s roads last year, 1,690 persons were killed and 6,086 were
injured. About 4.6 person/day killed and 18 person/day injured.

8. Multiple agenciesinvolved in development, operations, & maintenance of transport
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9. About 41 percent trips by persona mode (Cars-19 percent & T.W.-21.7 percent)
contributing to congestion, while observed V/C ratio varied between 1.01 to 2.83 on
major roads in Delhi

57 Proposals& Strategiesfor NCT Delhi under different reports
571 Road System

In order to reduce the congestion on the existing roads, additional/alternative linkages and
Express Corridors need to be identified. Some such urban relief roads identified and has been
mentioned under RP-2021 and MPD-2021. A hierarchical classification comprising Regiona
Expressways, Regiona Arterials, Regional Sub-Arterials, Regiona Callectors / Distributors and
Regional Access Roads is proposed. At the second level, the existing radial National Highway
corridors converging into Delhi and circular National Highways are proposed to be developed as
part of Regional Arterials.

The two major expressways were proposed in the Regional Plan-2021, consists of namely Kundli-
Manesar-Palwal (KMP) Expressway (Western Peripheral Expressway) and Palwal-Ghaziabad-
Kundli Expressway (Eastern Peripheral Expressway) are falling outside the NCT Delhi boundary.
The two Expressways are having length of 135 km of each part and become operational by 2017.
These two expressways create largest ring around NCT Delhi and enabling bypass movements
entering in NCT Delhi.

Table5.17: Statusof various projectsfallingin and around NCT Delhi

S.No.  Project name Present Status Implementing Agency
Western Peripheral HSIDC, Govt. of
1 Ex Implemented
pressway Haryana
> Eastern Peripheral Implemented NHAI,
Expressway MoRT&H
Present ring road, outer ring e NH-8 (Delhi-Gurgaon) has
road, and five Nationa been implemented « NHAI
3 Highways (radial roads) up e NH-24 (Delhi-Ghaziabad) « MORT&H
. . . (o)
to CNCR townsto be is under implementation « NHAL/PWD. Delhi
developed as per e Remaining yet to be ’
expressway standards. implemented
Elevated Road connecting
4 Delhi with Faridabad near Implemented * NHAI
Badarpur
5 (E;L]SrzgzdayM eerut Under implementation « NHAI

Source: Regional Plan 2021

Regional plan 2021 contains proposal of phase-wise programme for development of Regiona
Arterial roads in NCR, under which five regiona arterials were faling in NCT Delhi connecting
to NCR network. Table 5.18 shows the details of the same.

Table5.18: Phase-wise Programmefor Development of Regional Arterials
Phase-l  Phase-ll

S. : . Length ROW @ Existing

Regional Arterials . . 2012-17 2017-22
No. (km) (m) Configuration (lanes)  (lanes)
1 Delhi-Panipat (NH-1) 84 100 6 8 10
2 Delhi —Ghaziabad (NH-24) 21 100 4 8A 10
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Phase-l | Phase-ll

S. . . Length ROW @ Existing i 3
No. Regional Arterials (km) (m) Configuration 2012-17 2017-22
(lanes) | (lanes)
Delhi-Faridabad-
3 Ballabgarh-Pawal (NH-2) 60| 100 4 8 10
4 Delhi-Gurgaon (NH-8) 30 100 8 10B 10
5 Delhi-Bahadurgarh (NH-10) 28 60 4 6 8

Source: Functional Plan on Transport for National Capital Region-2032

However, for intra city movements, MPD 2021 also provided some recommendation to strengthen
the road transport system. It also highlighted that critical issues such as absence of a secondary
road network system resulting in restricted distribution of traffic over a network and concentration
of even local traffic on arterial roads, resulting in congestion on these roads.

Therefore, in line with MPD 2021, following policies should be focused in order to reduce
congestion on the existing roads and to identify additional/ alternative links and access corridors
to augment the current network, with the following measures:

i. Augmentation of road network to distribute high traffic volume over multiple roads,
instead of stand-alone corridor / junction capacity improvement strategies. Road networks
to be planned with a vehicular route network of approximately 250 m c/c, as also
specified in the NMSH parameters, 2011. Additional pedestrian/ NMT thoroughfares
should be provided as required.

ii. Road networks/ alignments need to be planned with minimum disruption of existing
settlements/  structures and environmentally significant areas sensitive to such
devel opment.

iii. All roads to be cleared from impediments and developed as per street design regulations.

iv. Arealeve parking management should be taken up as part of network improvement for
effective utilization of the capacity of roadsto augment the network.

v. In urban extension, aignment of all right-of-way should be based on ground redlities to
minimize disruption to existing settlements. The right-of-way of Zonal Plan roads may be
reconsidered as required, if network augmentation as per above criteria is achieved
through a greater number of roads with smaller ROWSs.

vi. All UERs to be designed and implemented with a mass transit system such as a Metro,
LRT, BRT etc.

vii. Theinstitutional mechanism for long term, regular maintenance and management of roads
is to be strengthened by al road owning and maintaining agencies. Maintenance of road
and transport infrastructure should be part of construction and retrofitting.

viii. Intersections and crossings are the most crucial components of a road network system as
they alow directional traffic to move through the junctions, resulting in complex
movements and conflict points for MV, NMV and pedestrian traffic. Therefore, it is felt
that intersections must be designed to reduce delays and increase safety for all road users,
with a priority to non-motorized and public transport modes by considering the design of
intersections with proper signalization and signage, markings.
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5.7.2 Rail Network

The railways proposals of Regional Plan 2021and Functional plan for transport 2032 such
as eight radial corridors of RRTS and two Orbital Rail corridors, attempts to create the rail
connectivity between NCT Delhi and neighbouring towns (CNCR) aong with the rest of NCR.

34. Regional Orbital Rail Corridor

The earlier Orbital Corridor proposed in Regional Plan for NCR-2021 has been revised and
following two Orbital Rail corridors have been proposed:

i. Regional Orbital Rail Corridor (RORC): The Regional Orbital Rail Corridor (RORC)
connecting Panipat-Gohana-Rohtak-Jhgjjar-Rewari-Palwal -Bhiwadi-K hurja-Bulandshahr-
Hapur-Meerut-Panipat will enables the movement of passenger and goods at the regiona
level avoiding Delhi area.

ii. Inner Regional Orbital Rail Corridor (IRORC): five following rail lines within NCR have
been proposed to strengthen the connectivity of the rail system, which will form Inner
Regional Orbital Rail Corridor (IRORC).

e Sonepat-Jhgjar line, new line.

o Jhgjar-Gurgaon line, new line.

e Gurgaon-Faridabad line, new line.

o Faridabad-Dadri line, new line.

o Dadri-Ghaziabad-Meerut line, existing line.
e Meerut-Sonepat line via Baghpat, new line

35. Regional Rapid Transit System (RRTYS)

Functional Plan on Transport for NCR 2032 recommended Rapid Rail Transit System
(RRTS) corridors with high speed, high frequency regional rail based commuter transit system
along dedicated tracks, with eectrification and modern signal and communication systems to
enable safe, high speed, high frequency services in NCR. Accordingly, Government of India
joined hands with four State Governments; Delhi, Uttar Pradesh, Haryana and Rajasthan to create
a joint sector company - National Capital Region Transport Corporation (NCRTC) for
implementation of RRTS. NCRTC is mandated for designing, developing, implementing,
financing, operating and maintaining RRTS projectsin the NCR of India

RRTS project has been included in the National Infrastructure Pipelines (NIP), recently finalised
by the Task Force headed by Secretary, DEA and unveiled by the Hon’ble Finance Minister.
Furthermore, the project included a medium-term measure in ‘Comprehensive Action Plan’
(CAP) for Air Pollution Control in Delhi & NCR and forms an integral part of recommendation of
High-Powered Committee on Decongesting Traffic in Delhi.

RRTS is arail based high-speed transit system with a design speed of 180 kmph and an average
speed of 100 kmph. It will be the fastest, most reliable, comfortable and safest mode of commuter
transport in NCR. Such high-speed seamless connectivity will not only reduce pollution and
congestion in NCR but will also drive balanced and sustainable urban development in the region.

RRTS is planned with total eight corridors connecting NCT Delhi to the region and expected to
cater the travel demand of 19,54,574 passengers per day by the year 2032. The first phase of the
system is planned with three corridors connecting NCT Delhi to Panipat in Haryana, Meerut in
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U.P. and Alwar in Rgjasthan with expected to carry about 12,67,493 passengers per day, while
second phase is planned with another five routes connecting NCR and expected to cater 6,87,081
passengers per day (Table 5.19).

A common seamlessly integrated, inter-operable elevated terminus station is being developed at
Sarai Kale Khan in Delhi, where all three RRTS corridor of Phase | will converge. The Sarai Kale
Khan RRTS gation layout will facilitate seamless movement of traing/ passengers amongst three
RRTS corridors including multi-modal integration with ISBT, Nizamuddin railway station, Sarai
Kae Khan Metro station. Similarly, Anand Vihar RRTS gation is being developed to enable
integration with other modes of transport such as metro lines, railway stations, ISBT. The city
level network in RRT project catchment area includes metro systems and bus systems.

The proposed corridors radiate from National Capital Territory Delhi (NCTD) across the NCR
area and terminate at Rest of NCR (RNCR) towns which are the exit nodes of NCRThe corridor-
wise details of Regional Rapid Transit System (RRTS) corridorsis shownin Table 5.19.

Table5.19: Travel Demand and Phasing of RRTS Corridors

Sl.  Regional Rapid
No. Transit System

Phase | (2012-2017)

1 Delhi — Panipat

2 Delhi — Meerut

Delhi-
SNB

Delhi

Alwer o\ .

Sotanala

SNB-
Alwar

Phase |l (2017-22)

Delhi-Shahdara-

4 Baraut

Length
(km)

103.02

82.15

107.10

33.3

56

Estimated
Travel
time
(Mins)

No. of
Stations

72 17

60 24

75 16

23 4

Travel
Demand,
2032
(Passenger
Trips per
Day)

273264

385586

608643

48223

Status

DPR under
consideration of
State Governments
of Delhi and
Haryanafor approval

Construction in
progress

Pre-construction
activitiesin progress.
DPR approved by
States and under
consideration of
Government of India

DPR under
Consideration of
Government be of
Rajasthan for
approval

DPR to be prepared



Travel
Estimated Demand,
Sl.  Regional Rapid Length Trave No. of 2032 Status
No. Transit System | (km) time Stations = (Passenger
(Mins) Trips per
Day)
5 Delhi — Hapur 57 - - 114213 -
6 Delhi — Khurja 83 - - 229134 -
Delhi -
7 Ballabgarh — 60 - - 214123 -
Palwal
8 Delhi — Rohtak 70 - - 81388 -
Total Length 640 - - -

Source: Functional Plan on Transport for NCR-2032 & National Capital Region Transport Corporation

Further, RRTS will bring significant direct benefits such as reduced travel time, reduced vehicle
operating costs, reduced accident, pollution and road congestion, and economic benefits such as
agglomeration benefits, improved productivity, and induced employment contributing to the GDP
of NCR. Further, Annexure | contain detailed information of RRTS.



Figure5.10: RRTS Proposed and Finalized Routesfor First and Future Phases

Source: National Capital region transport corporation



36. Ring Rail

MPD 2021, also proposed following strategies to improve the ridership on Ring Rail in NCT
Delhi:

a) Restructuring land use around:

i. Anand Parbat
ii. INA Colony
iii. Pusalnstitute
iv. Kirti Nagar

b) Accessibility improvement and augmentation of infrastructure on ring rail stations:

i. Shivgi Bridge

ii. Bhairon Marg

iii. Kasturba Nagar (Sewa Nagar)
iv. Lajpat Nagar

v. Kirti Nagar

vi. Shakur Basti

vii. Sarai Rohilla
¢) Provision of Halt Stations on ring rail at the following locations:

i. Moti Bagh

ii. Bhairon Road

iii. HansBhawan (ITO)
iv. Ganesh Nagar

v. Preet Vihar

vi. Shyamlal College

The interchange points of Regional Rail, MRTS, Ring Rail and any other future rail network
should be developed as interchange stations/ convergence zone where guidelines for multi-modal
integration are to be followed. The changeover facilities should integrate ISBT</ loca bus stands/
feeder buses IPT modes, wherever feasible, and they should also include approach roads,
pedestrian walkways, parking areas for various modes including feeder buses/ IPT modes and
adequate public conveniences, etc.

5.7.3 Air Transport

NCT Delhi having Indira Gandhi International Airport (IGIA) become the hub for all the
air movement i.e. International, Domestic and cargo movements in northern India. In line with the
same, strategic proposals for expansion plan of IGIA, “Taj International Airport” in Jewar
NOIDA Uttar Pradesh and creating Hisar Airport as a maor Integrated Aviation Hub to
accommodate the future air travel demand expected to land in NCT Delhi. Further, following are
the details regarding the aviation proposals:

37. Expansion Plan of |GI:

To cater to growing air traffic demand the current expansion project is proposed to augment
the required airport infrastructural capacity to handle forecasted passengers, aircrafts and cargo
growth by expanding its terminal, runway, taxiways, cargo and associated facilities of airport.
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Post the expansion, IGI Airport will have the capacity to handle 109 MPPA from the existing 62
MPPA. The proposed expansion will be carried out in three phases as Phase 3A (during 2016-
2020), Phase 3B (during 2021-2025) and Phase 4 (during 2026-2034) as per requirements. The
cost of overal infrastructural capacity development is estimated as Rs. 16,000 Crores, will be
applied as per the needs of development program.

e Phase 3A - 2016-2020: The mgjor development projects would be the expansion of
Terminal 1, fourth runway, eastern cross field taxiway, aprons, expansion of cargo,
MROs and other airfield improvements, improvements to central spine road and northern
access road, reconfiguration of Terminal 3 and the Automatic Passenger Mover (APM)
connecting the two precincts. A series of airfield improvements will be implemented with
the existing runway system to maximize existing capacity.

e Phase 3B - 2021-2025: The mgor development projects will be various airfield
improvements, the first stage of Termina 4 and Termina 3 Pier C reconfiguration.
Terminal 4 will be a domestic terminal, equipped with 38+ Code C and E MARS gates,
thereby providing domestic carriers the flexibility to up gauge aircraft. The terminal head
house will require a total area of about 151,464 m2 and the two angled piers, an area of
about 60,000 m2. The capacity of Terminal 4 is pegged at 34 MPPA. Stage 1 of Terminal
4 would be constructed in 2024 along with the entire landside support system. Half the
head-house of Terminal 4 and Pier Zulu would be constructed to cater to a demand of
about 17 MPPA. Terminal 4 will be accessed from the main Central Spine Road by an
elevated flyover which passes over the ground-level Terminal 3 exit roadway. An 8-level
car park, with two underground levels will serve the Terminal 4 public parking demand.

e Phase 4 - 2026-2034: By 2034, the expected annual throughput will grow to around 109
MPPA. A large proportion of this growth will be accommodated by making use of
currently unused capacity outside the peak periods. The major development projects will
be Termina 3 Pier E and fina stage of Terminal 4. Pier C of Termina 3 would be
partitioned to accommodate international flights on the west face. The east face of Pier C
will accommodate domestic operations. Accessto Pier C domestic side, Pier D and newly
constructed Pier E will be from the infill. Pier E (a new pier with 12 Code C PBB’s and
two remote stands) will be constructed to accommodate domestic operations.

The Government of Uttar Pradesh has proposed construction of a new Greenfield International
Airport a Jewar in Gautambudha Nagar, and the Ministry of Civil Aviation has accorded in
principle approval for the project based on the recommendations of the Steering Committee on
Greenfidd Airports.

38. Proposal of “Taj International Airport” in Jewar NOIDA Uttar Pradesh

Ta International Airport isa proposed international airport to be constructed in Jewar (56
kilometres (35 mi) from Noida) in Gautam Budh Nagar district of Uttar Pradesh. The Noida
International Airport will be located 72Kms from IGI Airport and 65 Kms from Hindon Air Force
station Ghaziabad. Yamuna Expressway Industrial Development Authority (YEIDA) is the
implementing authority of the project. An area of 3000 hectares has been notified for the airport
which will be developed in phases. An area about 1000 hectares will be developed in the first
phase at an estimated cost of Rs 10,000 crores. There will be one runway in the first phase. Three
more runways will be developed in subsequent phases. The total cost of development of all phases
is expected to be around Rs 15-20,000 crores. The airport is expected to cater to 30-50 million
passengers per year over the next 10 to 15 years. Land is acquired by the State Govt. and the
development of project siteislikely to start soon.
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39. Hisar Airport amajor | ntegrated Aviation Hub

Hisar Airport is a proposed to be upgraded and it is 160 km from IGI Airport at Delhi,
and is being promoted as a major integrated aviation hub with passenger, cargo, MRO and
aviation industrial manufacturing facilities. In 2002, the Delhi Flying Club (DFC) shifted all its
flying activities and aircraft to Hisar from Safdarjung Airport in Delhi. In August 2012, the
Directorate General of Civil Aviation approved a state government plan to develop the airport to
allow domestic airline services.

5.74 MassTransit System (Metro)

As per MPD 2021, It is expected to carry 108 lakh daily passengers with an average trip length
of 15 Km. by 2021. Phase | and Phase |1 of the network are already implemented and operational.
Phase 111 is under implementation and Phase IV is in the planning stages. MPD estimates that
about 60 percent of the urban area will be within 15-minute walking distance from the proposed
MRTS stations, after full development of the system. To achieve the above potentia impact of the
Metro Rail System a number of measures are envisaged to be taken up as.

i. Preparation of detailed plans to facilitate and encourage direct pedestrian access to the Metro
Rail System/ Station.

ii. Preparation of detailed multi-modal transport plans with reference to each major Metro
Station, with particular reference to bus transport routes, which could provide interlinkages
and feeder arrangements.

iii. Parking arrangements for all modes at Metro Stations, in particular for IPT and NMT modes
along with all conveniences required for metro commuters.

iv. Provision of Park and Ride facilities at identified points from where feeder bus services
would be available, or convenient direct pedestrian access would be feasible.

v. For any green open space / recreationa areas taken up by DMRC for construction purposes,
adequate compensation of green space must be provided by DMRC by providing public
spaces within the metro station plot / premises, so that local population may also be served.

575 Bus

In line with MPD 2021, following are major strategies essential to improve Bus transport in
NCT Delhi:

i. Bus routes in Delhi need to be rationalized to connect to Metro/ MRTS/ RRTS stations as
well aslocal/ city level destinations to provide convenience to all bus commuters

ii. Park and ride facilities will have to be developed at important bus terminas

iii. New bus terminals need to be planned and developed in strategic locations, to make the use of
public transport convenient for all commuters

iv. On al new arteria roads, road owning agencies to incorporate provision for MRTS, NMV
lanes and footpaths, in addition to motor-vehicle lanes, as per the street design regulations.



5.7.6 Other Transport Proposals of MPD 2021

40. Integrated Multi Modal Transport System

Establishment of a single authority is the need of the hour for planning / development of
an integrated system, implementation and enforcement of the palicies.

41. Intermediate Public Transport

There should be vigorous effort to reduce private vehicle dependency and increase facility
of public transport in all areas of the city. In areas that are not served by buses within 500 M
walking distance from homes, aternative planned IPT systems need to be introduced to better
serve the popul ation.

42. Transportation Areasfor Special Areas

In order to manage the additional traffic of Metro stations at Old Delhi, Chandni Chowk and
Chawri Bazar declared as special areas, the following management measures are required to be
taken:

i. Need based traffic circulation schemes integrating various modes.
ii. Improvement of major road stretches and intersections like Ajmeri Gate, Fountain Chowk,
Fatehpuri Chowk, Kaudia Pul, Khari Baoli, etc.
iii. Removal of encroachments from footpaths to facilitate smooth pedestrian movement.
iv. Themovement of heavy vehicleswill continue to be banned in the Walled City.

However, for the servicing of this area light commercia goods vehicles may be allowed during
the night. All congested market streets should be strengthened and restructured for pedestrian
movement during day times.

43. Freight Transport

A high intensity of goods movement by road and rail systems is envisaged in and around
NCT Delhi. It includes consignments to a variety of destinations within and outside the region.
Therefore, there is a need to devel op Integrated Freight Complexes (IFCs) at the outer edge of the
NCT Dedhi at the location of interface of the regional and urban network systems. Apart from the
road system, the IFCs need to be integrated with the regional rail system. Master Plan for Delhi-
2021 has proposed the following five IFCs for the integration of goods movement by road and rail
in Delhi. These IFCs are required to meet the need for Delhi and need to be implemented
expeditiously.

i.  Madanpur Khadar (NH-2)
ii.  Ghazipur (NH-24)
iii.  Narela(NH-1)
iv.  Dwarka(NH-8)
v.  New sitein Urban Extension (Rohtak Road) Tikri Kalan

Following Logistic Hubs/Container Y ards are proposed in National Capital Region:

i. Rewari (alongwestern DFC)
ii.  Khurja(along eastern DFC)



The proposed tentative locations of distribution centres are as follows:

i. Greater Noida
ii. Asaoti/ Pirthaa
iii.  Dharuhera
iv.  Rohtak (along ORC)
v.  Panipat (along ORC)
vi. Meerut (dlong ORC)
vii.  Hapur (along ORC)

44. Highway Facility Centres

The Highway Facility Centres (HFC) needs to be planned and developed on a
comprehensive basis. The HFC’s need to include parking, fueling, servicing and repairs,
telephone and telecommunication, restaurants and motels, medical, police, godown, weigh bridge,
entertainment, banking (ATMs), and a host of other needed services. These HFCs need to be
devel oped along the highways, spread over an area of five to 10 ha, with a spacing of 50-60 km.

45. Road Traffic Safety Strategies

In order to minimize the number, frequency and severity of accidents in NCR, the following
policies and proposals are made:

i. Provision of adequate and effective traffic control and safety devices during construction

and maintenance activities.

ii. Provision of road side amenities for pedestrians, cyclists and other special road users such
as rickshaws, vans, buses, trucks, etc.

iii.  Adoption of Intelligent Transport Systems (ITS) for road & road environment and traffic
guidance.

iv. Implementation of the guidelines for road safety prepared by Indian Road Congress
(IRC).



Figure5.11: Proposed Sub- regional Transport Network for NCT Dehi asper MPD 2021

Source: Master Plan Delhi 201 (modified up to 31/12/2018)



5.8 Policiesand Proposals:

1. Regional transport system strengthening:

i.  All therail and road movement not intended to originate/destined to/from NCT Delhi
must be bypassed.

ii.  All the IFCg/ICDg/Logistics parks must be relocated on the fringe area to restrict the
heavy truck movement within NCT Delhi and connecting them with railway network.
Further distribution of goods within NCT Delhi to major market locations may be
facilitated using local railway network and light weight vehicles (LCVs).

iii.  Direct link may be proposed to connect Indira Gandhi International Airport (IGIA)
and proposed Jewar Internationa Airport, to provide connectivity between the two
airports and to divert the potentia traffic movement of passengers and cargo to /From
Delhi.

iv.  Exigting site of Safdarjung Airport may be developed for operations of air taxies for
local air movement, emergency services i.e. Health facilities, VIP movements etc.
and supporting Infrastructure may be created such as Helipads on such Institutions
buildings to connect with the service. Further a detailed study may be carried out to
examine the feasibility of the proposals.

2. Regulationsfor registration of new private vehicle:
i.  Restrict the registration of new private vehicles (i.e. Car & T.W.)
ii.  Revise and phasing out the registration period for old vehicles.

iii.  Delhi may adopt “Vehicle Quota System” practice of Singapore, under which the
government controls the vehicle population based on traffic conditions. It fixes an
annual limit on the number of vehicles that can be purchased in Singapore. The target
growth rate is determined annually which depends upon traffic conditions and the rate
at which old vehicles are taken out of use. The prospective buyer bids for certificates
of entitlement which are available by vehicle category. Each buyer is allowed to
submit only one bid.

iv.  Higher rates of parking and congestion fee for some selected areas may also be
required as an incentive for use of public transport and discouragement for use of
personal vehicles

v. Purchase and registration of new vehicle should be allowed on the basis of
availability of parking spaces within the buyers’ premises.

2. Reviving Ring Rail system by improving the infrastructure, and remove encroachments:
i.  Establishingtitutional mechanism for O&M.
ii.  Improvement of frequency and service

iii.  Multi modal integration with Metro, Bus transport, Auto, E-rickshaws, Pedestrian
Infrastructure etc.

3. Strengthen public bus fleet and improvement on frequency and services to enable the
recommended PT share of 80 percent in total trips for the year 2021

i. All the bus stops must be equipped with passenger information system (PIS),
Recharge facilities, routes & bus stops map information etc.

4. Topromote NMT and pedestrianization for safe and seamless movement



i. Dedicated lanes must be planned for pedestrian movement to reduce conflicts
between different modes and road accidents.

ii. Provision of NMT and Pedestrian Infrastructure on all categories of urban roads,
terminals, Bus/ Metro station etc.

iii. ~ NMT should play the role of Last mile connectivity and also as an independent mode
of transport for short trips

5. Multi modal integration:

i. Development of interchange facilities among different public transport modes i.e.
Metro, Buses, Feeder buses, IPT, Auto rickshaws, etc.

ii. Provision of effective last mile connectivity i.e. Pedestrian& Cycling lanes and
facilities, E-rickshaws, Cycle rickshaws etc.

iii.  Single card payment system for all public modes i.e. Metro, Railways, Buses, Auto
Rickshaws, etc. must be implemented.

iv.  Establishment of asingle authority for planning/development of an integrated system,
implementation and enforcement.

6. Planningintervention:;

i. Land Pooling scheme/new development/ redevelopment must be planned to ease
pedestrian/cyclist/NMT movement to connect public transit system.

ii.  Exclusve Residential/Plotted residential development areas must be discouraged.

7. Some additional measures such as restriction on car ownership, congestion pricing etc. may
be adopted when adequate and convenient integrated public transport at place and thus
alternative to car useis available.

8. Imposing policies to reduce and restrict petrol & diesel-based vehicles and to promote the
usage of clean fuel vehicles and creation of support infrastructure i.e. CNG, Electrical,
Hydrogen in NCT Delhi.

9. All the Govt and private offices recommended to provide common pooling service for their
employees from home to office and visa-versa. and flexible office timings may provide to
decongest the peak hour traffic load.

10. A detailed study may be conduct to prepare a Comprehensive Mobility Plan for NCT Delhi. It
must include Transport Infrastructure and Traffic Management Plan for Delhi.



CHAPTER 6.POWER
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6.1 Introduction

Enhanced accessibility and consumption of power has become a pre-requisite for economic
development and shown linkages to a remarkable impact not only on the lifestyles of the
inhabitants but also helped to augment better levels on the Human Development Index. Existing
and new infrastructure along with development of new industries perform better when there is
adequate supply of power. NCT Delhi isthe heart of northern Indiaiin terms of administrative and
commercia establishments. It can safely be called a city of international importance. Such a
world class city demands world class infrastructure which in turn needs to be served with un-
interrupted power supply. The per-capita consumption of power by the consumers in Delhi was
more than 1,561 units per annum as against the national average of 1,122 units in 2016-17. The
Energy News Monitor published by the Observer Research Foundation mentions that, the
National capital consumes more power than the combined demand of Mumbai and Chennai and
thrice that of Kolkata. This shows how easily one can draw paralels between power consumption
and quality of life. Rapid population growth and expected higher per capita income will lead to
increase in demand of power; hence one can safely assume that the level of energy consumption
of the region directly depends on the economic growth.

6.2 Existing Power Supply Situation

Central Electricity Authority (CEA) is an organization originally congtituted under Section
3(1) of the repealed Electricity (Supply) Act, 1948, since substituted by Section 70 of the
Electricity Act, 2003. It was established as a part-time body in 1951 and made a full-time body in
1975. The functions and duties of CEA are delineated under Section 73 of the Electricity Act,
2003. Ever since 1st July 2002, Delhi has successfully privatized and decentralized the power
distribution in Delhi. The power establishment of Delhi after unbundling of Delhi Vidyut Board
(DVB), anew department under the name and style of State Load Dispatch Centre (SLDC) under
Delhi Transco Limited was created, as an Apex body to ensure integrated operation of the power
system in Delhi. Earlier the department was part of O&M Department of Dehi Transco Ltd /
Delhi Vidyut Board. The main Gas power generation companies are Indraprastha Power
Generation Company Limited (IPGCL) and Pragati Power Corporation Limited (PPCL), East
Dehi Waste Processing Company Ltd (EDWPCL) (Waste to Energy Plant), Timarpur Okhla
Waste Management Company Ltd. (TOWMCL) (Waste to Energy plant), Delhi Municipa Solid
Waste Pracessing Company Ltd (DMSWPCL) (Waste to Energy plant).

The transmission is controlled by SLDC Department under the Delhi Transco Limited, and five
DISCOMs namely BSES Yamuna Power Ltd. (BYPL), BSES Rgdhani Power Ltd (BRPL),
TATA Power Delhi Digribution Ltd. (TPDDL), New Déhi Municipa Council (NDMC) and
Military Engineering Service (MES). The State Load Dispatch Center (SLDC) Department of
Delhi is the State Transmission Utility responsible for augmenting and maintaining existing
Transmission system. It started function on the 1st January 2004. The SLDC, Delhi is the apex
body to ensure integrated operation of the power system in the Delhi. It is responsible for
discharging various functions specified under as per Section 32 of Indian Electricity Act 2003.
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Figure 6.1: Power Distribution in NCT Delhi viaDISCOMS
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In the second phase of power reforms undertaken in Delhi, the power purchase agreements
executed by DESU / DVB / DTL have been reassigned to Distribution Licensees / Deemed
Distribution Licensees from 01.04.2007. Subsequently, Intrastate ABT has also been introduced
in Delhi w.ef. 01.04.2007 which is first in the country. Delhi State Electricity Regulatory
commission has subsequently come out with Delhi Grid code (DGC) notified in official Gazette
on 22.04.2008.

The existing scenario of power supply in the NCT Delhi is explained by the following main
activities-

- Power Generation
- Power Transmission
- Power Consumption

6.2.1 Power Generation by conventional methods

The power supply position of Delhi has been viewed in terms of peak demand
experienced and met by individual DISCOMs. The maximum demand experienced by individual
DISCOMs has been presented in Table 6.1. It can be seen that all the DISCOMs have been able to
meet the peak demand in their respective command areas. Thus, on peak demand front, Delhi can
be placed in comfortable position based on data furnished by SLDC.

Indraprastha Power Generation Company Limited (IPGCL) and Pragati Power Corporation
Limited (PPCL) are managing the power plants in Delhi having a total instaled generation
capacity of 1983.2 MW. The Badarpur power plant has been shut down as of 15th October 2018
and as per MoHUA has now been given the nod to be converted into an eco-park. A 1,500 MW
Coa Based Indira Gandhi Super Thermal Power Plant has been set-up in Jhajjar, Haryana by
Aravali Power Company Private Limited, which is in joint collaboration with IPGCL, HPGCL
and NTPC Limited. The plant became commercially operational on 26th April 2013, and the
power generated by this is jointly shared by Delhi and Haryana. The Plant, under Stage-1, has
three units of 500 MW capacity, and all the units have been fully commissioned. There is afuture
provision of augmenting the capacity by 1,320 MW (2 x 660 MW) under Stage-II.

The avail able generation capacity (installed as well as allocated share) for the State of Delhi as on
31st March 2015 was 7,587 MW. In order to meet the estimated increased demand for providing
24x7 power supply in the state of Delhi, the state based DISCOMs have aready planned
availability of necessary power through own generating stations, renewable energy sources,
central generating stations and long term FPAs in a phased manner.

Regarding various DISCOMs, it is to be noted that other than TPDDL, all other DISCOMs face a
shortfall in the range of 7.40 percent to 23.44 percent in terms of peak demand during the period
FY 2015-16 to FY 2018-19. During this period, TPDDL has surplus peaking availability in the
range of 7.64 percent to 14.17 percent. During FY 2016-17, MES has 6.24 percent deficit in
energy availability, however during the period FY 2017-18 to FY 2018-19 they have availability
of surplus energy in the range of 4.47 percent to 12.17 percent
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Table 6.1 Effective Generation Capacity versusinstalled capacity within Delhi

Power Power Power Plant A\F/);?Inatbi
S Generat Generate Generate Gross @ Availab -
. . edin | din din  Generat ility lity
N PowerSation ogie 2017 2019 ionin  Factor oS
0 2017in  2018in  2020in  MUs in 01000
MW MW MW %age (%age)
Rithala 94 94 0 0.00 - -
o Raighat Power 135 135 0 000 i i
House
IP Gas Turbine
Power Station 270 270 270 50150 83.07 86.46
Pragati Stage-| 330 330 330 1529.30 92.64 96.95
Badapur Thermal
Power Station* 705 705 0 0 36.64 -
Bawana CCGT
6 (Pragati Power 1371 1371 1372 4013.90 74.11 89.25
Station -111)
Timarpur Okhla
7 | Waste Management 16 16 16 163 -
Ltd
Delhi Municipa
8 Solid Waste 24 24 24 110 -
Management Ltd.
East Delhi Waste
9  Processing 10 10 10 24 -
Company Ltd.
Tota 2955 2955 2024 63417
Source: Delhi Transco Limited, Delhi SLDC, Annual report 2017-18, Power generated in 2019-20 data provided by
IPGCL and PPCL

* Permanently shut down since 18th October 2018.

From the above Table 6.1, one can see that Bawana Combined Cycle Gas Turbines (CCGT) is
underperforming, due to the unavailability of gas as a fudl to run this gas station. Rithala CCGT
which was mainly set up for enhancing the power availability to Delhi during the Commonwealth
Games was shut down in early 2018 due to the unreasonableness and lack of transparency in its
operation. Similar fate was met by the Rajghat Power House in 2015 and this 45-acre land is now
dlated to become a 5,000KW energy producing solar park.

As per data provided by IPGCL and PPCL, their three power plants (SI. No. 3, 4, 6 from Table
6.1) have achieved more than 85 percent Plant Availability Factor in 2019-20. With present
installed capacity, IPGCL and PPCL are able to meet around 50 percent of the average electricity
consumption of Delhi. However, they are generating around 17.55 percent of the average
electricity consumption of Delhi due to the Non availability of the adequate Domestic gas. 1371.2
MW PPS-II, Bawana plant has very efficient and advanced class gas turbines with pollution
levels much below the permissible limits, but it too is facing shortage of Domestic gas for
Module-11.

6.2.2 Power generation using Renewable sources

An urgent increase in Renewable Energy is required in India to combat climate change,
reduce air pollution and enhance energy security. Delhi isin aland-locked position, thus, the high
cost and paucity of barren land within its borders, and low potential for wind or hydro power. In
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general, the energy utilities (DISCOMS) pay more to meet short-term demand surges, raising the
average cost of power, hence Delhi as evident in Table 6.2 must focus on rooftop solar as its
primary source of renewable energy. Delhi needs to reduce its reliance on conventional energy
while increasing its energy security and lowering average energy pricesin the long term.

Table 6.2: Installed Capacity of Renewable Energy
Solar

[ 118.35 MW
Generation

Waste to energy 52 MW (Timarpur-Okhla- 16 MW, Ghazipur - 12 MW, Narela-Bawana -

24 MW)

Total 170.35 MW

Source: Economic Survey 2018-19 (as of 31.12.2018)
46. Solar Energy

Delhi is highly favourable for solar power generation as the city receives high solar
irradiation with 250-300 days of clear sun in a year. The city’s total solar potential is as high as
2.5 GW with roof-top space availability for solar panels at an estimated 31 sg. km. Delhi has the
potential to cut its electricity expense, improve energy security, and shave off over 10 percent of
peak demand by 2025, reducing the need for new PPAs. Of this potential, 26 percent is in the
government/public sector, 25 percent in commercial/ industrial sector, and 49 percent in domestic
sector.

Solar energy is the need of the hour since there is a huge difference between the peak demand in
summers and winters. This peak demand curve incidentally matches the energy generation curve
of solar power plants, making solar a preferred choice for energy generation in the NCT of Delhi.
To this end, the government released the Delhi Solar Power Policy, 2016, effective from
27.09.2016, which is applicable to solar instalations with capacities of one kW or more. Delhi
Govt. formed Energy Efficiency and Renewal Energy Management Centre (EE& REMC) to work
as ‘State Designated Agency (SDA) to coordinate, regulate and enforce Energy Conservation Act,
2001 in Delhi in association with Bureau of Energy Efficiency (BEE). The Centre as ‘State Nodal
Agency (SNA), has to implement new and renewable energy projects in the city of Ddhi in
association with Ministry of New & Renewable Energy (MNRE), Govt. of India. The policy
focuses on promoting investments under multiple financial models such as capex and renewable
energy service company (RESCO) models. The palicy includes generation targets, regulations,
mandates and incentives. It applies to al eectricity consumers and entities that develop and
operate power projectsin Delhi.

The DERC aso formulated the Delhi Electricity Regulatory Commission (Group Net Metering
and Virtual Net Metering for Renewable Energy) Guidelines, 2019, which implemented the
concept of Group Net Metering and Virtual Net Metering framework. Group Net Metering is
which is applicable to all the consumers of NCT of Delhi, and Virtual Net Metering Framework
shall be applicable for residential consumers, Group housing societies, offices of Government
/Local Authorities and Renewable Energy Generators registered under Mukhya Mantri Kisaan
Aay Badhotari Y ojna.

Given that one MW of solar requires 4-5 acres of land, ground-mounted solar is not a feasible
option for Dehi, due to land constraints. Hence, rooftop solar is being heavily promoted to
harness the region’s huge solar potential. The detailed tables of additiona data are included in
Annexure K.
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6.2.2.1.1 Roof top solar Plan

Under the budget for 2018-19, the Government of Delhi has proposed a number of
initiatives to increase the share of renewable energy and decrease the dependence on fossil fuels.
It has committed to procure at least 1,000 MW of power from wind and solar energy sources. The
NCT has 118.35 MW of installed solar capacity and 52 MW of installed waste-to-energy capacity
as of July 2018, and total installed capacity of renewable energy as per 2017-18 Economic Census
was 167.845MW as seen in Table 6.2. As per the latest comments received from Department of
Power, GNCTD, the installed capacity of renewable energy as of June 2020 is 167.845MW, thus
taking the total installed capacity of renewable power to 219.845MW, as against 170.35MW.

Under the budget for 2020-21, the Government of Delhi has proposed a number of initiatives to
increase share of renewable energy and decrease the dependence on fossil fuels. Delhi Discoms
have committed to procure at least 2090 MW (Wind-750 MW & Solar-1340 MW) of Renewable
Power from wind and solar energy sources. As per the above mentioned latest comments received
from GNCTD about 51.5 MW (Government Buildings 21.5 MW and Residential Sector 30 MW
through Discoms) of solar capacity is in the pipeline. As per Delhi Solar Policy al Government
Buildings having area 500 Sg. mt. or above are mandatorily install Solar Photovoltaic (SPV)
panels.

It has al'so proposed to develop the New Delhi Municipal Council (NDMC) area as Solar City by
installing Solar Photovoltaic (SPV) panels on the rooftop of Govt. buildings, Metro Stations, Bus
Stops, etc. Govt. of India approved for installation of Grid Connected Rooftop Projectsin NCT of
Delhi. Solar installations are being promoted in housing societies. A new scheme namely,
“Mukhyamantri Agriculture-cum-Solar Farm Scheme” has been approved by the Delhi Cabinet
on 24.07.2018 to promote and increase solar power generation by incentivizing the installation of
solar panels on raised structures without affecting farming activities.

Delhi Solar Energy Policy 2016
Delhi is under approval Stage. Many initiatives have been taken and provisions kept in the

policy for promoting use of Solar Energy in the state. Some key points are mentioned below-

- Generation Based Incentives (GBI): The State shall offer a limited-time GBI for net
metered connectionsin the domestic/ residential segment only.

- Exemption from the payment of Electricity Tax and Cess

- Exemption on conversion charges. Residential consumers opting to implement solar
plants to sell power to the grid shall be exempted from conversion charges of house tax to
commercial tax.

- Exemption on VAT and entry tax

- All solar power systems shall be treated as ‘Must Run’ power plants and shall not be
subjected to Merit Order Rating (MOR) / Merit Order Dispatch (MOD) principles.

- Transmission charge: There shall be no Transmisson Charges for solar plants
commissioned within the state during the Operative Period of the Policy.

- CDM (Clean Development Mechanism) benefit

- Toincrease the solar uptake in Delhi, the government is planning to introduce a group net
metering policy targeted at state-run schools, markets and other government buildings.
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Table 6.3 Rooftop solar energy targetsfor NCT of Delhi in MW
Y ear 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Energy in MW 35 119 312 606 991 1,275 1,503 1,690 1,850 1,995

Source— Delhi Solar Policy 2016

As mentioned above in Table 6.3, 69.57 MW of energy has been recorded to be produced using
solar energy in NCT of Delhi and 70 MW of energy is in the pipeline, as against the target set by
the Delhi Solar Policy 2016, which was 312 MW. Clearly, enough initiatives have not been taken
to propel the transition from non-renewabl e sources of electricity to renewable sources.

For consumers in residential complexes, schools, hospitals, and municipal buildings, a solar
rooftop demand aggregation programme is planned to be implemented in the RESCO mode. It
will benefit consumers with an expected aggregated demand of 40 MW. The government believes
that the RESCO model will make it easier for the residential segment to adopt rooftop solar, as it
will minimize the upfront capital expenditure for homeowners.

6.2.2.1.2 Initiativestaken at DISCOM level in NCT Delhi
BRPL initiativein Solar Roof Top:

BRPL has been working pro-actively to facilitate the implementation of solar rooftop
installations by consumers in its license area. It has the highest number of net-metering
installations in Delhi, 63 as on 31st Dec 2015 with an installed capacity of 3.636 MW. GERMI
has collaborated with BRPL too for technical collaboration and has empaneled competent vendors
to provide support to interested consumers. BRPL has been carrying out the following activities:

- Regularly conducting interactions with consumers to create awareness on net-metering

- Dedicated trained Team

- Procedure on website and training to customer care

- Application fees through Bill

- Freeserviceto certify protection and inverter output quality

- BRPL has aso contracted 20MW each from Solar Energy Corporation of India (SECI)
under the Jawaharlal Nehru Nationa Solar Mission (JNNSM) Phase-Il, Batch-l scheme
of SECI whichisavailable.

BYPL Initiativein Solar Roof Top

- BYPL has ingtalled generation of 354KW solar power from 1257 rooftop solar panels
installed at eight of its offices. All BYPL grids are slated to go green with this solar
generation.

- Partnering with consumers on “Solar Rooftop Lease Model” under deliberations

- BYPL has been procuring 20MW from SECI under the INNSM Phase-11, Batch-1 scheme
and available power from waste to energy stations.

- Theinstalled capacity of rooftop solar in BYPL’s license area is about 22MWp.

- BYPL hasaso signed various PFAs for procurement of 550 MW Solar/ Wind power with
SECI, whose projects shall commence from 2021-22.

TPDDL Initiativein Solar Roof Top

TPDDL isoffering its services for further facilitating Solar Project implementation.
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- Tofacilitate the consumersfor installation of Solar Projects, TPDDL has undertaken open
competitive Techno-Commercial Bidding procedure for empanelling implementation
agencies who will install Solar Projects on turnkey basis with optional comprehensive
AMC for Solar Plantsfor 5/ 7 or 10 years.

- TPDDL has aso contracted 20MW each from SECI under the INNSM Phase-11, Batch-I
scheme of SECI which isavailable.

- They have also tendered another 180 MW Solar Power.

47. Bio-mass Power

Delhi generates 10,050 tonnes of waste per day. Of this, 50 percent or 4,900 tonnes waste
is treated every day in three waste to energy plants. While the plant at Ghazipur has a capacity to
process 1,200 metric tonnes of garbage per day to produce 12 MW of electricity, the Okhla plant
turns 1,500 metric tonnes of waste daily into nine MW of electricity. The plant at Narela Bawana
has a capacity to process 2,000 metric tonnes of waste to generate 20 MW of electricity.

The NDMC is starting the construction of the city’s fourth waste to energy plant in Bhalswa. The
civic agency has awarded the contract to the Essel Group, which will set up the plant on 12 acres
of land, next to the Bhalswa landfill. The deadline for commissioning the plant is August 2020,
but the company will start collecting garbage for generating electricity from the next year
onwards.

As per a study conducted by the Shriram Institute for Industrial Research, Delhi, in May 2017,
biodegradable waste in Delhi constituted 55-60 per cent of the total waste. The calorific value of
mixed waste was 1,274 - 1,324 kCal per kg, lower than the value set by the SWM Rules at 1,500
kCal per kg. In fact, according to GIZ’s Waste to Energy Guidelines, 2017, a calorific value of
1,600 kCal per kg is required to run waste to energy plants without the use of any auxiliary fuel.
This is one of the many issues faced in the waste to energy segment. The segment is lagging on
both technology adoption and policy implementation fronts.

6.2.3 Power Transmission

Delhi Transco Limited is the State Transmission Utility of the National Capital Territory
of Dehi. It is responsible for transmission of power at the 220KV and 400KV level, besides up-
gradation, operation and maintenance of extra-high voltage (EHV) network as per system
requirements. The SLDC’s mission is to facilitate intra and interstate transfer of power in
coordination with NRLDC (Northern Regional Load Dispaich Centre). In all there are four
number of 400 KV and thirty-six 220 KV substations that are associated with transmission lines.
The existing network consists of a400 KV ring around the periphery of Delhi interlinked with the
220 KV network spread all over Delhi as shown in Figure 6.2. The network utility and
availability are detailed in Figure 6.2 and Table 6.4.

In Inter-State Transmission System (ISTS) system, Power Grid Corporation of India Limited
(PGCIL) & Dehi Transco Limited (DTL) have aready undertaken/planned a number of
transmissions works in consultation with Central Electricity Authority (CEA) for further
strengthening & augmenting the capacity and to ensure better connectivity of Delhi Grid with
National Grid for providing reliable and quality power supply to the citizen of Delhi.

Table 6.4: Network of Delhi Transmission Utility 2017-18
S.No. Details 400 KV Level 220KV Leve
1 Number of Sub Stations 4 36
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S.No. Details 400KV Level 220KV Level
2 Transformation Capacity (in MVA) 5,410 12,440
3 Transmission Lines (Length in Ckt.Km.) 249.192 824.22

Source — Delhi Transco Limited, Delhi SLDC, Annual report 2017-18

The performance of the transmission utility during the last eight years, the system has improved
mainly in system availability which as per the latest additional data provided by IPGCL and
PPCL is 98.953 percent for the year 2019-20, reduction in transmission losses, a significant
reduction of load shedding etc. The performance of Delhi Transco Limited is shownin Table 6.5.

Table 6.5: Performance of Delhi Transco Limited 2010-11 to 2017-18

— N o™ <t o O N~ o)
" Details 3 0y E' & 3 y & X
No. 3 3 3 S ) o) ) )
(9V] (9V] (9V] AN AN AN AN AN
1 PeskDemand met 4720 5028 5642 5653 5925 5846 6261 6526
(in MW)
2 Load Growth (in %) 71 65 1221 019 481 -133  -17 406
3 '(Eize,{%g‘)”wmpt'on 25581 25503 27235 28021 29035 29416 30,797 31,874
4 Shedding (inMUS) 74 83 138 77 17 42 32 19
1 0]
g Sheddingas%of 020 032 051 027 04 014 01 006
Energy Consumption
g ransmissonlosses o9 15 197 095 069 085 098 079
(in %)
7 (Sl\fg;j;” Avalablty 955 9838 9747 9743 986 9903 9801 9937

Source — Delhi Transco Limited, Delhi SLDC, Annual report 2017-18

The peak demand met increased from 4,720 MW in 2010-11 to 6,526 MW in 2017-18. The
energy consumption recorded an average annua growth of approximately 3.66 percent. It is
pertinent to mention that the system availability is mostly equal if not more than 97 percent in the
last eight years. As per the additional data provided by IPGCL and PPCL, the peak demand of
Delhi for 2019-20 has been mentioned as 7409 MW on the 02.07.2020. It is aso imperative to
mention that the system availability as per latest data provided state it to be close to 98.953
percent. All the above figures point at the increase in efficiency in the power network and
increase in system availability. The detailed tables of additional dataareincluded in AnnexureL.

As per the Table 6.5 above, during the period 2010-11 to 2017-18, the number of consumers of
electricity in Delhi increased from 40.47 lakh to 57.55 lakh. The information regarding a number
of consumers of electricity in Delhi during 2010-18 isasfollowsin Figure 6.3



Figure 6.2: Power Transmission Network with location of generation points and 220kvA
and 400 kvA stations



Figure 6.3: Growth of number of Consumers of Electricity in Delhi in ‘000s
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According to the Economic Survey Report of 2018-19, the number of electricity consumers in
Delhi has grown by 71.92 percent during the last ten years of which the electricity consumersin
domestic sector aone have increased to 17.08 lakh consumers from 2010-11 to 2017-18. While
al other consumers mentioned in the chart showed an up and down situation in the period
covered, especidly in theindustrial sector.

Figure 6.4: Power purchasein Delhi (in MUs)
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The supply of eectricity in Delhi periphery increased from 32,744 million units in 2010-11 to
38,510 million units in 2017-18 as seen from the Figure 6.4. The total power purchase in Delhi
has grown by 55.38 percent during the last 10 years. The power purchased in Delhi has increased
from 25,823 MU in 2010- 11 to 28,590 MU in 2017-18. Only 25.76 percent of total power
purchase is sourced from own generation by Delhi Govt. Power Plants, whereas 74.24 percent is



purchased from Central Govt., i.e. Jhagjjar power station (APCPL), Sasan power station, Nathpa
Jhakhri power station and other sources such as National Thermal Power Corporation Limited
(NTPC) Stations, National Hydroelectric Power Corporation (NHPC) and Tehri Hydro
Development Corporation Limited (THDC) stations as shown in Table 6.6.

Table 6.6: Allocation of power to Delhi Licensees DISCOM S from various sour ces
S

Nlo. SOURCES LICENSEES DISCOMS of NCT Delhi

1 BRPL BYPL TPDDL NDMC MES @ Total
2 Badarpur TPS* 3342 18.99 22.77 17.73 7.09 100
3 Rajghat Power House* 43.92 25.4 30.68 0 0 100
4 IP Gas turbine station 61.031 8.589 30.25 0 0 99.87
5 Pragati 28.29 16.07 19.28 30.3 6.06 100
6 Dadri TH-I 48.694 9.438 25.284 16.534 0 100
7 Bawana 31.13 18 21.75 7.3 182 80
8 Singrauli 19.76 49.56 30.68 0 0 100
9 Sasan 14.832 54.488 30.68 0 0 100
10 Aravali Jhgjjar 57.89 11.43 30.68 0 0 100
11 Dadri TH-II 43.92 25.4 30.68 0 0 100
12 Tehri HEP 69.317 0 30.683 0 0 100
13 K oteshwar 69.32 0 30.683 0 0 100
14 Rihand-I11 43.92 25.4 30.68 0 0 100
15 NHPC Stations 69.32 0 30.68 0 0 100
Source — 24x7 Power for All, a joint initiative of Government of India and Government of Delhi, 2016

* Permanently shut down

As mentioned above, majority of the power is procured from the neighbouring states for Delhi’s
consumption. Most of these power networks are fed from two sources to maintain redundancy,
but it is not possible near/ at border areas. Hence there is a need for encouraging exchange of
power from neighbouring state to improve reliability and continuity in power transmission.

6.24 Power consumption

Delhi, being an urban place with high load density, has seen the electricity consumption
increasing from 25,581 MUs in 2010-11, to 30,370 MUsin 2016-2017 and further to 31,875 MUs
in2017-18 asseenin Table 6.7.

Table 6.7: Power availability ver sus Consumption

S. No. Power Availability ver sus Consumption 2016-17 2017-18

1 Availability in MW 6,080 6,651
2 Shortage (-) or Surplus (+) in MW -181 125
3 Percentage Shortage (-) or Surplus (+) -2.89 1.92
4 Maximum Energy consumptioninaday in MUs 130.58 136.816
5 Energy Consumed during the year in MUs 30,790 31,875

Source — Economic Survey of Delhi. 2018-19

Load shedding by the various DISCOMS occur because of points like grid restrictions, or
constraints in system. It reduced considerably from 31 MW in 2016-2017 to 19 MW by 2018-
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2019. Dehi is the first state in the country to prepare Islanding scheme to meet the essential and
critical load in case of crises due to Grid collapse.

Latest figures from BSES show that Delhi has shown a record high of 7,400 MW of peak power
demand, which is an increase of over 250 percent of the peak demand of 2,879 MW in 2002. This
shows how skewed the projection of 9,948 MW for the year 2021 is, which was made in the
Regional Plan 2001. It is important to note that according to the Table 6.8 below, if Delhi has a
peak demand of 7,400 MW aready, then the projection of requirement of 7,471 MW for the year
2021-22 is grossly incorrect.

In the areas of BRPL covering localities in south and west Delhi, the peak demand is expected to
touch 3,200 MW in 2019 as against 3,081 MW in 2018. In the areas of east and centra Delhi
where power is supplied by BYPL, the peak demand may go up to 1,640 MW as against 1,561
MW in 2018. In the north and north west Delhi areas, where power is supplied by TPDDL, the
peak demand is likely to be 2,150 MW as againgt 1,861 MW in 2018.

Volume Il1 of the 19th Electric Power Survey (EPS) of India Report covers the demand forecast
of the NCT Delhi. In this report the projected maximum demand for electricity in Delhi to be
6,764 MW by the end of March-2019 as shown in the Table 6.8 below, in continuation to this the
forecast of energy requirement made in the report indicates that the total demand may go up to
7,471 MW by 2021-22. But, as per latest data furnished by IPGCL & PPCL the peak demand met
as of July 2019 was already a staggering 7409 MW. This goes to show that in the next coming
years the power requirement of Delhi is dated to increase manifold.

Table 6.8 Energy requirement and Peak L oad/ Demand forecast for NCT Delhi

S.No.  Year 2018-19 2021-22
1 Energy requirement in MUs 33,391 36,884
2 Peak Demand met in MW 6,764 7,471

Source - Volume |11, Electric Power Survey (EPS) of India Report, Central Electricity Authority
6.3 Aggregate Technical and Commercial Losses (AT&C) in Delhi

Aggregate Technical and Commercial Losses (AT&C) is the difference between energy
units put into the system and the units for which the payment is collected or in simpler words
which is the difference between the amount of energy released and the amount which is billed.
Transmission and distribution loss do not capture losses on account of non-realization of
payments. AT&C loss is the actual measure of overall efficiency of the distribution business as it
measures both technical as well as commercial losses. The main reasons for technical losses may
be due to overloading of existing lines and substation equipment, the absence of upgradation of
old lines and equipment, low HT: LT Ratio, poor upkeep and maintenance of equipment, non-
installation of capacitors for power correction, etc.

On the contrary, commercial losses are due to pilferage, low metering/ billing/ collection
efficiency, theft, tampering of the metering system, low accountability of employees, the absence
of energy audit and accounting through IT intervention etc. After reforms in the power sector the
AT & C losses in Delhi reduced significantly from 52 percent in the pre-reform era to 9.41
percent in 2017-18 as shown in Table 6.9.

Table6.9: AT & C Lossesin Delhi — Post Power Sector Reforms Period 2010-18 (in % age)
S No. Year BYPL BRPL TPDDL
1 2010-11 Target 22.00 17.00 17.00
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S.No. Year BYPL BRPL TPDDL
Achieved 21.95 18.82 14.15
2 T . . .
01112 arget 18.00 15.00 15.33
Achieved 22.07 18.11 11.49
3 . . .
2012.13 Target 16.82 14.16 12.50
Achieved 2214 17.74 10.73
4 Target 15.66 13.33 12.00
2013-14 Achieved 22.19 16.93 10.35
5 Target 14.50 12.50 11.50
2014-15 Achieved 18.93 13.65 NA
6 Target 13.33 11.67 9.80
2015-1
015-16 Achieved 15.56 12.08 8.80
7 Target NA NA 10.50
2016-17
016 Achieved 12.70 10.69 8.59
8 Target 13.33 NA NA
2017-18 s
Achieved 10.41 9.42 8.40

Source — DERC, Websites of Discoms of Delhi

A new scheme namely “Integrated Power Development Scheme (IPDS) has been
launched (earlier known as Restructured Accelerated Power Development and Reforms
Programme (R-APDRP)) by Government of India with an objective to reduce Aggregate
Technical and Commercial (AT & C) losses. It aims to establish IT-enabled energy
accounting/auditing and to improve the collective efficiency of power transmission. It also targets
a strengthening of the sub-transmission and distribution network in urban areas, metering of
distribution /feederd transformers /consumers in urban areas and rooftop solar panels.

6.4 Electricity theft

Ever since the privatization of the power sector, the monetary losses due to power theft
have come down by over 50 percent. At the time of privatization, the losses were around 60
percent and now they have been curbed to fewer than nine percent. Power theft results in Rs 400
crore of annual losses to power supplying authoritiesin Delhi.

Power theft is rampant in areas of North, West, East and Central Delhi like Ngjafgarh, Jaffarpur,
Mundka, Karawal Nagar, Seelampur, Mandawai, Chandni Mahal, Nand Nagri, Yamuna Vihar,
Daryaganj, Dalupura, Old Seelampur, Khichripur, Shastri Park, Baljeet Nagar, Sabhapur village,
Burari, Jahangirpuri, Wazirabad and Shaheen Bagh. In these areas, the Aggregate Technical &
Commercia (AT&C) losses range between 25-40 percent.

Latest data from Tata Power Delhi Distribution Limited (TPDDL) that catersto 70 lakh customers
had posted Rs.150 crores losses in the year of 2018. They have begun flying nano drones to catch
culprits and monitor transmission and distribution networks to detect faults and fix supply
disruptions. These drones are being used for the maintenance of power lines, poles and towers to
provide better service to customers. The discom used nano-drones in two pilot projects at Ashok
Vihar and Ranibagh in April-May 2018 to study their viability for surveillance of grids, sub-
transmission lines network and grid equipment. Usage of drones helps in close-up, detailed
imagery of installations, scanning potential defects for maintenance personnel. Drones can aso
capture tower and pole images from various angles, giving a fuller picture, which is often not
possible with other inspection methods. The process will enhance the capturing of more credible
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data which can in turn help in making better decisions while minimizing the downtime during
maintenance and any contingencies.

BSES has finalized a programme to use drones for asset mapping and network monitoring
through thermos-scanning. A large part of BSES area comes under the no-flying zone. Because of
this, using drones for controlling power theft has limited use in its area. But, still, like TPDDL,
BSES too is contemplating the use of drones to control power which are not under the no-flying
zone. This is in addition to already using the tool of Lok Adalats for redressal of power theft
cases. Over 22 specia Lok Adalats have been organized in association with Delhi State Legal
Services Authority (DSLSA), and have resolved over 37,000 cases.

Installing smart meters help put a check on meter tampering. The prepaid smart meters have
digital cards which can be recharged like mobile phones, DTH service, etc. one can detect
tampering and the suspect’s meter can be stopped remotely, the distribution firms can detect
unusually heavy demand, which may point to tapping of wires.

Organised theft of power in Delhi for charging of e-rickshaws too has become a serious issue.
There are over one lakh e-rickshaws plying on the city roads and only one-fourth of them are
registered, despite a subsidy scheme of the government. Considering that most of the e-rickshaws
are not registered, the collective loss of al three discoms due to charging through illega
connections is around Rs 150 crore. The lack of proper charging facilities has led to organized
rackets of power theft in prominent parts of the city, especially in areas close to metro stations.

6.5 Supervisory Control and Data Acquisition (SCADA) and Communication

To facilitate constant access to real-time data of the entire network, Supervisory Control
and Data Acquisition (SCADA) system has been implemented. SLDC has the state of art Load
dispatch center having SCADA (Supervisor Control and Data Acquisition System) for retrieving
information from generating stations and grid sub stations consisting of analog data (like Mega
Watt, Voltage, Current, MVar) and digital status of various elements (like Circuit Breaker,
Isolator etc.) for rea time monitoring and control of grid, enabling it to operate safely, securely
and economically. The data from sub-station is received through an existing communication ring
comprising of Optical ground wire and Microwave links.

6.6 Government expenditurein Energy Sector

Investment in the energy sector by the Govt. of Delhi is only for augmentation of
transmission and transformation capacity and power generation. Investment by the government in
this sector during the last five year showed an up and downward trend. During the year 2010-11,
the energy sector in Delhi has a total budget share of Rs. 250.83 crore, which increased to Rs. 421
croresin 2018-19 (RE) as seen in Table 6.10 and Figure 6.5.

Table 6.10: Expenditureincurred by Govt. of Delhi in energy sector vis. Total expenditure

S. Expenditureincurredin Rs. cr.

N  Years Total Plan Energy Sector % of Energy Expenditureto

0. Expenditure Expenditure Total Plan Expenditure

1 2010-11 10,490.81 250.83 2.39
2 2011-12 13,642.54 1,833.26 13.44
3  2012-13 13,237.51 1,271.61 9.61
4  2013-14 13,964.28 326 2.33
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5 2014-15 13,979.68 581.26 4.16
6  2015-16 14,960.54 235.52 1.57
7 2016-17 14,355.03 187.77 131
8 2017-18 14,401 221.85 154
9 2018-19 18,200 421 231

Source — Economic Survey report 2018-19
Figure 6.5: Total expenditureincurred by Delhi Govt. vs expenditurein energy sector in Rs
cr
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As seen from the above Figure 6.5, that the expenditure incurred by the Delhi government in the
energy sector is showing a net downward trend. It is true that Delhi is nearly 100 percent
electrified, but we need to shift the focus from non-renewable energy sources to renewable
sources of electricity to

achieve sustainability and lower our dependence on fossil fuels. The shift from fossil fuel
electricity production to alternate sources like waste to energy would entail additional funds from
the government, but they would reap much more benefits.

6.7 On-going and Proposed Power Generation Projects

As the demand for power increases, the demand for improved infrastructure for power
also increases. For improving the power conditions in Delhi, al the three companies are
augmenting infrastructure like power transformers, extra high voltage cables, installation and 11
KV feeders, shunt capacitors, etc.

A new 750 MW Gas Based Combined Cycle Gas Turbine (CCGT) Pragati-Il Power Project at
Bamnauli is proposed to be set up by Pragati Power Corporation Limited (PPCL). The project has
been kept on hold by the Government due to the non-availability of gas. The strengthening of
Sub-transmission and distribution network including metering in Jhajjar, Rohtak, Panipat and
Sonipat Circles of Haryana (under IPDS) by Uttar Haryana Bijli Vitran Nigam (UHBVN) is
underway.

6.7.1 Future Transmission Expansion

According to the latest BSES reports, DISCOMS are to get up to 865 MW (BRPL
550MW, BYPL 315 MW) of power through banking arrangements. BRPL is also set to get
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100MW from wind power to mitigate the power demand and supply gap. In order to meet the
future requirement of power in Dehi, various new and augmentation transmission network
projects (400/220 KV) costing approx. 4,600 crores for adding 7,680 MVA transformation
capacity at 220 KV level and 6,815 MVA (including 4,000 MVA of inter-state transmission
system (ISTS) substations) at 400 KV level in the network are envisaged in Business Plan for the
period up to 2022 for improving the reliability of power supply in Delhi.

The need of the hour is to have liberalized retails power markets. The consumers should have the
choice for choosing their source of energy or a distribution sector that gives them choices. These
alow individual consumers to choose their retailers. Retail choice can drive down costs and
increase consumer access to clean energy.

6.8 Energy Conservation Measuresvia DSM Regulations

To mitigate shortfall in peak demand, Private DISCOMS NDMC would have to
effectively plan through comprehensive power procurement initiatives on short term, medium
term & long-term basis and look for procurement of power either through competitive bidding or
through other sources. At the same time, the deficit in peak demand can be effectively reduced
through proper implementation of Demand Side Management (DSM), energy efficiency measures
and implementation of solar roof top generation in the respective DISCOMs area. DSM involves
planning, implementation and constant monitoring of various activities that are designed to
encourage consumers to modify their electricity consumption patterns, both with respect to timing
and level of dectricity demand/consumption for use of eectricity in an optimal and efficient
manner. DSM Regulations are a step forward in this regard that provides frame work for
designing, development implementation of DSM related activities.

- DISCOM/GNCTD is required to give more preference to Hydro Power in order to
improve the hydro-thermal generation mix. Thiswill not only help in eliminating the peak
shortage of Delhi but will also balance the energy supply & demand scenario. With
increasing importance being given to low carbon growth these days, the cheapest and
more affordable option to overcome the energy deficit is DSM and implementation of
energy efficiency measures in various sectors such as agriculture, municipalities,
Commercia buildings, domestic sector & industrial sector etc. The DSM has been
traditionally seen as ameans of reducing peak electricity demand.

- SLDC/digtribution companies are required to firm up plan to purchase power on real time
basis based upon the prevailing power demand observing the merit order protocol i.e.
cheaper to costlier generation in order to optimize the power purchase cost.

- DISCOMs are required to firm up plan for disposing surplus power on short term/
medium term basis through bilateral arrangements and power exchange and earn revenue.
They should a so explore the option of selling the surplus power to needy states at dlightly
higher than variable cost in order to recover some part of fixed cost and reduce the tariff
burden. Alternatively, the surplus energy to the extent possible can be banked with other
states having different seasonal demands. This banked energy can be used by DISCOMs
when demand of energy of other states gets reduced.

- The Domestic Efficient Lighting Programme (DELP) seeks to promote high quality LED
lighting in the domestic sector by overcoming the high first cost barrier. DELP will
enable sale of LED bulbs from designated places at a cost that is much less than the
market price of Rs. 350 - 450 as replacements of Incandescent Lamps (ICLs). The
programme will reduce connected load and will lead to substantial saving (up to 23

Page | 128



Sub Regional Plan NCT Delhi- 2021 Chapter 6. Power

percent of domestic lighting load of 12,292 MU during FY 2014-15) in annua energy
consumption.

6.8.1 Strategiesfor power management and energy conservation
Following strategies are suggested for power management and energy conservation —

- Coa plants will need to operate in a flexible mode. Delhi can also explore the idea of
expansion of natural gas infrastructure. For example, in California, where natural gas has
enabled the power system infrastructure to tolerate an extremely high penetration of
renewables. In addition, expansion in the field of nuclear energy could increase Delhi’s
clean power supply.

- Focus more on innovations and renewable sources of energy and to enable it to grow
further. For example, where the instantaneous generation of renewables on a hot June day
could greatly exceed the entire power demand of the state. To accommodate this excess
energy, the grid will need flexibility. Strengthening transmission too can add flexibility.

- Demand flexibility is extremely crucial. Flexible demand can match up with variable
supply. Demand response is one solution. For example, you can get severa industrial
plants to shut off their chillers at the same time when demand peaks. Demand flexibility
can also be achieved with electric vehicles, which might pay a higher rate to charge
during peak hours.

- Embedded generation availability within the state is critically required for reliable and
efficient operation of Delhi 1slanding scheme during grid disturbance in northern region It
is worth mentioning that, the state of Delhi has about 1,697 MW gas based embedded
generation capacity which is not being utilized optimally because of non-availability of
full quantity of cheaper gas. This leads to generation of power by arranging costlier spot
R-LNG gas resulting in higher cost of generation and ultimately less prioritization in
scheduling by SLDC/DISCOMs as per merit order. All gas-based stations are capable to
operate at full load meeting the normative parameters of DERC/CERC. Proper utilization
of these plants will help in reducing the peak shortage, transmission system constraints,
system losses& reduce per unit cost of generation from these plants. Due to non-
scheduling of the power by DISCOMS being dlightly costly, the plant run at low PLF
which in turn affect the efficiency and further make it expensive.

6.9 Energy Policiesand Initiatives
6.9.1 Nation Smart Grid Mission (NSGM)

- Smart metering Pilot projects undertaken by Reliance at three pilot sites- Delhi, Mumbai
and Gujarat. At Delhi, the pilot project used the technology of 6LOWPAN = IPv6 over
Low Power Wireless Personal Area Network which was standardized by IETF (Internet
Engineering Task Force).

- Smart Metering Pilot implemented using Programmable Logic Controllers (PLC)
Technology at — Tata Power Delhi Distribution Limited (TPDDL). Tata Power Delhi
Distribution Limited (TPDDL), previously North Delhi Power Limited (NDPL) which as
earlier mentioned is ajoint venture between Tata Power and Delhi Government is among
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the earliest adopter of Smart Grid approach. They have collaborated with General Electric
(GE) for using various Smart Grid approaches for efficient distribution of electricity.

- HCL Technologies Limited (HCL) has partnered with Echelon (A Smart Grid Product
Development Company) for providing smart metering and network infrastructure
services. It has also roped in Oncor as aclient for its Smart Grid infrastructure services.

- Green Business Certification Inc. (GBCI) and India Smart Grid Forum (ISGF) announced
collaboration on sustainable power systems in India and Southeast Asia designed to
accelerate market transformation of smart grid technologies and sustainable power
systems in the region through GBCI’s PEER (Performance Excellence in Electricity
Renewal) program. PEER is designed to measure and improve sustainable power system
performance. Through PEER certification, power grids have an opportunity to gain a
competitive advantage by differentiating their performance, documenting the value
produced and demonstrating meaningful outcomes to accelerate transformation of the
electricity sector in the market place. Under the U.S.-India Energy Dialogue, the Energy
Department’s Office of Energy Efficiency and Renewable Energy (EERE) is promoting
U.S. demand response technologies in India by supporting a partnership between the
Lawrence Berkeley National Laboratory (LBNL), the Indian utility Tata Power Delhi
Digtribution Limited (TPDDL), and Honeywell. The U.S.-India collaboration is
demonstrating Demand Response (DR) technologies in a pilot program involving 167
buildings with more than 25 MW of enrolled peak load in Delhi.

6.9.2 Government of NCT of Delhi (GNCTD) Initiatives

- Mandatory use of Compact Fluorescent Lamp and Electronics Chokes in Gowvt.
Building/Govt. aided institution/Boards, Corporations. Thrust is now being given on LED
lamps and street lights.

- Mandatory use of I1SI marked Motor pump sets, Power capacitor, Foot/ Reflex valves in
Agriculture Sector.

- Policy/programmes for Solar power generation are under consideration.
- Poalicy on solar lighting of monuments and waste to energy Projects.

- Installation of Rooftop Solar Plant will result in reduction of Peak Demand, especially
during summer season and moreover high valued PPAs to overcome demand deficit can
be avoided.

6.9.3 Street Lighting National Programme (SLNP)

Govt. of India also launched Street Lighting National Programme (SLNP) along with
UJALA to increase energy efficiency in lighting by replacing conventional street lighting by LED
based Efficient Lighting in the country. Under Street Lighting National Programme (SLNP), 3.5
crore (35 Million) conventional street lights are targeted to be replaced with smart and energy
efficient LED street lights. Energy Efficiency Services Limited (EESL), a government company
under the administrative control of Ministry of Power is designated as the implementing agency
for UJALA & SLNP.
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Under Street Lighting National Programme (SLNP), about 38.75 lakhs energy efficient street light
have been installed in the country by 10™ Nov, 2017 which on an average result into savings of
1.5MU energy per day and avoiding 135 MW peak demand.

6.9.4 Bachat Lamp Yojana (BLY)

TPDDL had signed a tripartite agreement with BEE & C Quest Capital to implement
Bachat Lamp Y ojana (a CDM based scheme launched by BEE). The scheme aimed at large scale
replacement of incandescent bulbs in households by CFLs. Under BLY, CFLs were offered at Rs.
15 in exchange of working Incandescent bulbs for residential consumers. Project completed in six
Districts and over eight lakhs CFLs had been distributed under the scheme.

6.9.5 Unnat Jyoti by Affordable LEDsfor All (UJALA)

Govt. of India launched Unnat Jyoti by Affordable LEDs for All (UJALA) in 2015 to
increase energy efficiency in lighting by replacing the inefficient conventional incandescent bulbs
in domestic sector and conventional street lighting by LED based Efficient Lighting in the
country. Under UJALA, 77 Crore incandescent bulbs in the Country are targeted to be replaced
by high quality LED bulbs.

Energy Efficiency Services Limited (EESL), a government company under the administrative
control of Ministry of Power is designated as the implementing agency for UJALA. Under
UJALA, about 27.4 crores LED bulbs have been distributed by 10 Nov 2017 in the country,
which on an average result into savings of 35,600 MUs energy per year, thereby avoiding 7,128
MW in peak demand. Delhi recorded a distribution of 7,466,923 LED bulbs, which have saved its
inhabitants 9,69,707 MWh in energy. It saved 388 crores in cost and 7,85,463 tons of carbon di
oxide reduction.

6.9.6 Department for International Development (DFID) funded Appliance Replacement
Program

TPDDL in association with Bureau of Energy Efficiency (BEE) and ICF International
(consultant) developed an Appliance Replacement program for old Refrigerators and Air
conditioners. DFID (A UK grant agency) agreed to fund the project. Under the scheme, star rated
refrigerators and ACs were offered at discounted rates (against the prevailing Market Operating
Prices) & existing appliances were bought back for the safe disposal.

- Appliance Replacement Program was launched in association with LG, Voltas & Godrej
to promote Star Rated Appliances- ACs & Refrigerators. Under the program, consumers
were offered exchange scheme, under which existing old Refrigerators and Air
Conditioners can be replaced with new Energy Efficient BEE Star Rated Refrigerators &
ACs.

- TPDDL initiated the replacement of conventional lighting with efficient lighting (LED
applications), appliance replacement program for refrigerators & air conditioners,
automated demand response etc.

- Rebate based AC Replacement Program. It is observed that the share of the domestic
category in the total sanctioned load stands at 55 percent. Around 60 percent domestic
consumers own Split or Window ACs. 80 percent of these AC units are either non-star or
less than three stars. Night time system peak load is majorly attributed by domestic AC
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load. TPDDL has developed a unique energy efficiency program “Replacement of non-
star rated AC with BEE five Star rated/ Inverter Technology AC”.

- Tota 9,089 number of non-star rated AC has been replaced under AC replacement
scheme till the validity of the scheme which expired on August 31, 2016. This has led to
load reduction of 5.94 MW and savings of seven MUs annualy. This would have
environmenta impact of reducing 1,781.15 MT of carbon di oxide.

- Sample data of customers who joined the AC scheme in August’15 showed that their
aggregated Maximum Demand Indicator (MDI) for the months April’16 to August’16 has
been reduced in comparison to period April’15 to August’15.

6.9.7 Renewable Purchase Obligation (RPO)

Every obligated entity shall purchase eectricity (in kwh) from renewable sources, a a
defined minimum percentage of the total energy consumption under the Renewable Purchase
Obligation. Based on DERC “RPO” and “REC” Regulations, the Commission has set a total
“RPO” target as 11.80 percent of energy consumption and Solar “RPO” target as 0.45 percent of
energy consumption for FY 2018-19.

6.9.8 Measuresfor Reduction of AT& C L osses

- 100 percent metering and improving billing & collection efficiency

- Metering of all 11 KV feeders & Distribution transformers for energy auditing

- Augmentation of overloaded distribution system under various schemes

- Implementation of High Voltage Distribution System (HVDS)

- Useof Arial bunched Conductors (ABC)

- ITinitiative like SCADA, GIS, AMR etc.
Tata Power Delhi Distribution (TPDDL) has launched a smart grid project involving setting up of
radio frequency mesh communication project in its licensed area of 510 sq. km in north and
northwest Delhi. The project will help TPDDL to provide greater service options to customers
and accurate information on their energy consumption patterns, helping them to manage their
usage more efficiently and improve overal reliability by reducing outage time. The project will

also help in enhanced monitoring and control points throughout TPDDL’s network on real time
basis and will aid in reduction of commercial |osses.

This approach has made the Smart Metering project feasible as most of the state utilities are not in
a position for such rollouts due to their financia constraints. Now, al the enablers including
standards and financial modals for implementing smart metering in the country are in place, Delhi
needs to take initiatives for implementation of Smart Metering in the respective Discoms.

- Segregation of rural & agriculture feeders
- Online feeder data on power portal
6.9.9 Idanding Scheme

A gird collapse, like the one that happened on the 31% July 2012 where nearly 620 million
people across 19 states and three Union Territories plunged into darkness, is the worst-case
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scenario for a country. The way a blackout can be prevented in real time through controlled
segregation of a system into a number of viable idands together with generation and/or load
shedding forms the backbone of Islanding. The nature and location of any fault that warrants such
islanding can be ascertained in real time through monitoring the active-power (megawatt) flows at
both ends of several pre-specified lines.

This is in addition that this utility along with generation and transmission projects being on the
terrorist threat list, does not help our power sector. When the grid malfunctions, we need
alternative source of energy to feed the grid using a renewabl e energy source or micro grids.

TPDDL is working on a pilot project that can be scaled up for isolating such important
installations and services. In India, only Mumba and Kolkata have such an idanding
infrastructure in place. The European Union funded pilot project in the works by TPDDL isin
collaboration with French utility Enedis, Schneider Electric, data analytics firm Odit-e and
Helsinki based VaasaETT for setting up defence mechanisms such as islanding by leveraging
solar power and battery storage. TPDDL is trying to start with a transformer wherein the demand
is 400kWh catering to around 1,000 households. Here, the batteries would be there along with the
solar generation. So, in case of any eventuality, this system would be able to sustain the load of
that distribution transformer.

Such idands would not only isolate the fallout of a grid disturbance (causing a blackout), but aso
restricting it to a particular region and simultaneously allow essential service such as water-
supplies, telecom infrastructure, hospitals, airports or metro rail network to function.

6.10 Policiesand Proposals

- Government of India along with the Delhi government need to collaborate to facilitate
utilization of embedded generation capacity of Delhi, which is not being optimally
utilized due to non- scheduling of power by DISCOMs / SLDC as per merit order.
Ministry of Petroleum & Natural Gas need to be requested for allocation of domestic gas
at administered price to Delhi to meet the natural gas requirement for the projects.

- Besides implementing pilot schemes for power islanding, there is a need for interna
generation of Delhi to supply power to its essential services such as metro-rail, airport,
hospitals, water supply, telecom infrastructure whenever the grid collapses. This is not
possible due to issues pertaining to availability of technology and systems not been
designed for isolating themselves. Microgrids should be implemented to allow for
intentional islanding, wherein in the case of an outage, a microgrid controller disconnects
the local circuit from the grid on a dedicated switch and forces the distributed generator to
power the entire local load.

- Inthe Delhi Metropolitan city, high cost is being charged by Railways for providing right
of way (way leave charges for underground cables), which resultsin high consumer tariff.
GOI, MoP may take up with Ministry of Railways for reduction in this ROW cost.

- Shown below is the map of the existing and proposed power transmission planning map
for Delhi by the DERC. It clearly shows the need for upgradation of certain 220kVa
substations to 400kVa substations. Similarly, upgradation of existing 400kVA to 630
kVA substations in high energy consumption areas will help avoid power overloading.
Apart from these upgradations, several additional transformers also need to be installed to
mitigate power overloading. Modern techniques such as Smart grids, Net metering,
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virtual net metering is proposed for Load Management to flatten the load curve and
reduce the peak demand in the system to a manageable proportion, vis-avis the
availability in the grid.

- A new policy may also be proposed to encourage mixed land use in order to ease the load
curve. For example, In Delhi an areafor office (e.g. CGO complex), market (e.g. chandni
chowk), industries (e.g. Bawana), education (say north campus) the Load curve i.e. load
vstime of day depends upon activity. So, the network has high load for few an hours and
rest of time there is absence of load. For example, an office complex has high load in day
time and minimal load in night but for residential areasit is the other way. Hence in order
to have uniform load throughout the day and to avoid peak demand scenariosit is advised
to have mixed land use/ activities in every colony. Thiswill also in turn ease the transport
load.

- Replacing sick cablesd single line cables with double cables will not only help curb
transmission losses but will also improve in the overall efficiency of the eectricity
network.

- The need to instal AMR (Automated Meter Reading) based energy systems at
distribution transformers. In addition, severa projects like Smart Feeder, Advanced Meter
Infrastructure (AMI), Advanced Communication Infrastructure, Broadband over Power
Line (BPL), Mobile Workforce Management (MWM), DR (Demand Response)
Management, DER (Distributed Energy Resources) Management, Advanced Asset
Management (AAM), Enterprise Application Integration (EAI), etc., should be lined up
for future execution to enhance energy efficiency.

- Regular energy audits should be carried out. Apart from these audits, rating design of
energy efficient buildings by site planning, heights, form, construction and materials and
reducing energy demand by passive micro-climatic design approach, intelligent energy
controls, heat recovery, landscape, opening design, furnishings, etc., are the critica
considerations that have been identified, and must be considered while granting electricity
connections. While thisis being presently done by agencies such as GRIHA, LEED, there
is a need to co-relate these ratings with incentives that could be granted

- A set of dedicated police stations can be set up to overlook cases pertaining to complaints
against DISCOMS, power thefts etc. This could be made a part of the corporate socia
responsibility (CSR) initiative of private companies.

- DSM has amajor role to play in deferring high investments in generation, transmission
and distribution networks. Thus, DSM applied to electricity systems shall provide
significant economic reliability and efficiency.

- Environmental benefits as shown in table below. Opportunities for reducing energy
demand are numerous in al sectors and many are low-cost, or even no cost items that
most enterprises or individuals could adopt in the short term, if good energy management

is practiced.
Table 6.11: Installed Capacity of Renewable Energy in different sectors
S Energy saving I nvestment/M U
N.o Sector DSM Technique Potential as% of = of savings (INR

total consumption Crores)
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S Energy saving Investment/M U
N.o Sector DSM Technique Potential as% of  of savings (INR
' total consumption = Crores)

Replacement with Energy

1 Agriculture fficient pump Sets 27 15
: Replacement of ICLswith
2 Domestic LED bulbs 23 0.8
Commercial Retrofitting of Energy 15 15
building efficient equipment '
Public water Replacement with energy 26 0.6
Works efficient Pumps '
Municipal -
o Replacement of existing
S (s|\t/|r ;‘f)"gh“”g street light with LEDs 51 2

Source — 24X7 Power for All (DELHI), June 2016

- To implement the Domestic Efficient Lighting Programme (DELP) replacement of
inefficient equipment / appliances with energy efficient ones for the domestic,
commercial buildings and municipalities. These can be undertaken by the State
Government. at no upfront cost by using the Energy Service Company (ESCO) model.
The model is based on the concept of promoting Performance Contract mode where the
company invests in any project by entering into a contract agreement with the facility
owner which is recovered through the savings accrued due to reduced el ectricity bills.

- Thereis aneed to focus more on innovations and focus renewabl e sources of energy and
to enable it to grow further. For example, where the instantaneous generation of
renewables on a hot June day could greatly exceed the entire power demand of the state.
To accommodate this excess energy, the grid will need flexibility. Strengthening
transmission too can add this flexibility. Organizing “Suryamitra” training programs in
Delhi state in collaboration with Nationa Institute of Solar Energy (NISE) and The
Energy Resources Institute (TERI), which would not only enable widespread awareness
of the benefits of turning to renewable sources of electricity. There is a need to encourage
market-based approaches and public-private partnerships to drive demand and adoption,
with minimal use of State Government subsidies.

- The SNA should develop a specific website for consumers who are interested in Rooftop
Solar. Thiswould not only help an existing or new consumer assess the monetary aspects
of itsinstallation, list of contacts to get started, current incentive schemes, resources for
finding financial loans, solar integrators and service providers but aso help assess his
ultimate gains whether monetary or positive environmental impact over a said period of
time.

- Increasing the efficiency of waste to energy plants by working on lack of proper
collection, segregation, treatment and power generation practices, i.e. waste management.
Efficient waste segregation would help ensure that the waste sent to incinerators has the
required calorific value.

- Need for power exchange at medium level of voltage between Delhi and its neighbouring
states. Normally all assets in the power network are fed from two sources to maintain
redundancy. This becomes difficult in and at border areas. Hence alternate sources can be
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procured to fill in the gaps from the neighbouring states to improve the grid’s reliability
and to maintain redundancy, making interstate power exchange the need of the hour.

- Electricd infrastructure needs to be reformed to integrate DER (Distributed Energy
Resources). Impact of unmanaged DER can have a lasting effect on the grid stability.
DERs can include behind-the-meter renewable and non-renewable generation, energy
storage, electric vehicles and other controlled loads (separately metered appliances like
hot water systems). Common examples of DERs include rooftop solar units, battery
storage, electric vehicles (EV) and EV chargers, and demand response applications. These
separate elements work together to form distributed generation.

-  There is a need for taking robust steps in space alocation for utilities especialy in
upcoming colonies or in those colonies wherein the demand has increased due to
subsequent increase in the FAR. Nearly 1000 locations have been earmarked in Delhi
wherethereisaneed for land for new power infrastructure to augment the network.

- Earmarking of EV charging stationsis very crucial and important. High traffic roads must
be avoided and it must be ensured that these stations are marked equitably on the specific
EV charging network. Provision for battery storage should be made mandatory at these
stations. It is suggested that appropriate policies and proposals are suggested at the
appropriate planning levels and thus to be included in the master plan, Zona
Development Plan and Local Area Plan.



CHAPTER 7.WATER




Sub Regional Plan NCT Delhi- 2021 Chapter 7. Water

7.1 Introduction

Water consists of water resources and its quality for the inhabitants of NCT Delhi. Its study
is important from the point of view to assess the sufficiency of water resources for the needs of
the population. Due to high water consumption of the urban populace, Delhi is a heavily water
stressed state. The Central Ground Water Board (CGWB), Ministry of Jal Shakti, Government of
India monitors this resource on the surface and below. The National Commission for Integrated
Water Resource Development under the Ministry of Jal Shakti, states that the water requirement
of the Country by 2050 in high use scenario is likely to be 1,180 billion cubic metres (BCM)
whereas the present day availability is 695 BCM. The total availability of water possible in the
country is still lower than this projected demand at 1,137 BCM. Delhi has several sources of
water.

7.2 Existing Surface Water Sourceswithin Delhi

Delhi is ariparian 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. Water is
extracted from the river at HathniKund Barrage through Western Yamuna Cana traversing
Haryana and is supplied to Delhi through the Delhi Tail Didtributary at Haiderpur and
Chandrawal Water Treatment Plants (WTP).

In addition, the river water is abstracted at Wazirabad Barrage within the NCT for Wazirabad
WTP. The NCT of Dehi aso accesses water from the Ganga River and Indus Basin. The Delhi
Jal Board (DJB), a public water utility, is responsible for production and distribution of drinking
water in the NCT of Delhi. Presently about 93 percent of households are covered through piped
water supply. Present potable water supply by Delhi Jal Board is about 935MGD, which gives per
capita average availability of 185 LPCD for the estimated population of 230 lakh for 2021.

721 River Yamuna

The Yamuna River as shown in Figure 7.1 is a natural source of water that enters north of
Palla Village, at an altitude of 690 feet above sea level, and leaves it near Jaitpur below Okhla at
an altitude of 650 feet above the sea level. It flows for 54 kms from Palla to Badarpur in Delhi
and 22 kms from Wazirabad to Okhla. Yamuna River in Delhi accounts for only two percent part
of its total length. However, 70 percent of the total pollution in the River Yamuna is contributed
by Delhi.

While the census indicates that 83 percent of Delhi’s households used treated tap water as a
primary potable water source, only half (51 percent to be precise) of the slum households have
any water source within their house premises, which reflects the insufficient availability and
overreliance on unreliable shared sources of water.
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Figure 7.1 River Yamuna O Zone

Source: Zonal Development Plan, Zone O, 2010



During the rainy season, the river expands considerably in breadth but in dry season, the river gets
reduced in breadth over a period of nine months of the year, the river has no fresh water
downstream of Wazirabad and the only flow available is sewage, both treated and untreated,
flowing through 18 drains that join the river Yamuna during its journey through Delhi. Figure 7.2
below depicts the flow path of river Yamunain Delhi.

Figure 7.2 Path of River Yamuna from itsorigin to its confluence with Ganges
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48. Flow of theriver

Yamuna is a perennial river. However, there is no flow in the river downstream of Wazirabad
during lean season. Presently Haryana is releasing about 352 cusec of water in the main course of
River Yamuna, downstream of the Hathnikund Barrage. Figure 7.3 below throws light on the
inter-annual trend of water discharged from the Hathinikund Barrage through the year.



Figure 7.3 Inter- annual trend of discharge at Wazirabad

Source: Yamuna River Project

The river flow in Yamuna has decreased over past few decades as seen in Figure 7.4 below. The
increasing encroachment to the river flood plains increases ecologicd damages while
simultaneoudly increases potential hazards to the existing population and its urban infrastructure.

Figure 7.4 Trend of decadal flow in the Yamunain Cubic feet per sec (cfs)

Source: Yamuna River Project
49. Upper Yamuna Agreement

In view of water scarcity and competing demands, the basin states viz. Uttar Pradesh
Haryana, Rgjasthan, Himacha Pradesh and National Capital Territory of Delhi had concluded an
agreement (on 12th May, 1994) regarding alocation of surface flow of Yamuna on the basis of
mean year availability up to Okhla. Among the basin states Delhi has been alocated 724 Million
Cubic Metres (MCM) of water resources of river Yamuna annually. According to the agreement
the states have agreed that a minimum flow shall be maintained downstream of Tgjewala as well
as downstream of Okhla headwork throughout the year from the viewpoint of ecological
considerations. As upstream storages are built up progressively the extent of minimum flow will
be raised up to 10 cumecs in a phased manner in proportion to the completion of upstream
storages. The interim seasonal alocation of the annual utilizable flow of river Yamunafor Delhi
isshown in Table 7.1. The interim seasonal alocation shall be gradually modified as the upstream
reservoirs come up to reach a magnitude of 724 MCM.



Table 7.1 Seasonal Allocation of Yamuna Waters (M CM)

July-October ~ November - February March- June Annual

Delhi 580 68 76 724
Source- Ministry of Jal Shakti

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 Y amuna
Agreement, Delhi is bound to return 250 MGD (1.14 MCM) of treated effluent into the river
between Wazirabad and Okhla barrage.

7.3 Water supply to NCT Delhi
7.3.1 Water Sources

Present estimated population in Delhi is about 200 lakh and potable water is supplied
through water supply network comprising of about 14500 km long pipelines and more than 117
primary underground reservoirs (UGRS). Present average potable water productions is 935 MGD
with raw water. available from various. sources; (i) Yamuna and Ravi-Beas Water (389+ 221
=610MGD), Ganga Water (253MGD) and Ground Water (90 MGD). The production of potable
water has increased progressively with commissioning of Water Treatment Piants at Sonia Vihar
(140MGD) in 2006, Dawarka (SOMGD), Okhla (20MGD) & Bawana (20MGD) in 2015. Ddhi
Jal Board was able to commission Water Treatment Plants at Dawarka, Okhla & Bawana because
of the commissicring of efficient conveyance system to carry allocated Yamuna and Ravi-Beas
Water to Delhi from Munkato Haiderpur, known as Carrier Lined Channel (CLC)/ Munak Canal.

Figure 7.5 Water sourcesfor NCT Delhi
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7.3.2 Water Reservoirs

As per the Yamuna Water Sharing Agreement signed in May, 1994 the proposed
construction of Renuka Dam, Kishau Dam, Lakhwar Vyasi Dam is aimed for the city to get its
due share of water in Y amuna Water. Renuka Dam will provide around 275 MGD of water to the
city. About 372 MGD of water will be obtained from Kishau reservoir and 135 MGD from
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Lakhwar Vyas reservoir. The agreement on water sharing for construction of Renuka Dam,
Kishau Dam are signed by the basin states and the agreement for construction of Lakhwar Vyasi
Dam has also been signed by the Basin States. The approved allocation of water from Yamuna
River isasshownin Table 7.2.

Table 7.2 Approved Allocation of water from Yamuna River to Statesin BCM

S. States Allocation (BCM) Total (BCM)
No. July to Oct. Nov. to Feb March to June
1 Haryana 4.107 0.686 0.937 5.73
Uttar
2 Pradesh 3.216 0.343 0.473 4.032
3 Rajasthan 0.963 0.07 0.086 1.119
Himachal
4 Pradesh 0.19 0.108 0.08 0.378
0.580 0.068 0.076 0.724
(Consumptive = (Consumptive (Consumptive (Consumptive
5 Delhi 1926+495 231+495  255+495 return 806+495 return
return flow) or = return flow) or flow) or 750 flow) or 2350
2421 cusec 726 cusecs CUSecs Cusec

Source — Delhi Jal Board
Note — BCM = Billion Cubic Metre

7.33 Delhi Jal Board (DJB)

The Delhi Jal Board has been constituted under the Delhi Water Board Act, 1998 (Delhi ACT
No.4 of 1998). Delhi Jal Board is responsible for treatment, supply and distribution of water in
Delhi. Functions of Delhi Jal Board aso include collection, treatment and proper disposal of
sewage. Bulk Supply of water is made for the areas under the jurisdiction of New Delhi
Municipal Council, Delhi Cantonment Board/Military Engineering Services and DDA for further
distribution by these authorities. About 93% of the population in NCT of Delhi is covered through
piped water Supply network and remaining population is served through water tankers. Present
potable water supply by Delhi Jal Board is about 935MGD, which gives per capita average
availability of 18S5LPCD for the estimated population of 23millions for 2021. Surface (river)
raw water to Dehi is available from various Sources; (i) Yamuna and Ravi-Beas Water
(1133cusec/610MGD), Ganga Water (470cusec/253MGD). DJB production of 935 MGD aso
includes 90 MGD Ground Water. The Production of potable water has increased progressively
with commissioning of Water Treatment Plants at Sonia Vihar (140MGD) in 2006, Dwarka
(SOMGD), Okhla (20MGD) & Bawana (20MGD) in 2015. DJB was able to commission Water
Treatment Plants at Dwarka, Okhia & Bawana because of the commissioning of efficient
conveyance system to carry allocated Yamuna and Ravi-Beas Water to Delhi from Mundka to
Halderpur, known as Carrier Lined Channel (CLC)/ Munak Canal. There are 09 water treatment
plants and about 4400 numbers of tube-wells across Delhi, which are being operated by Delhi Jal
Board for supply of potable water, meeting the standards as per BIS 10500-2012. Present
optimum Production is about 935mgd including about 90mgd from ground water resources.
Seven water treatment plants of DJB i.e. Wazirabad, Chandrawal, Haiderpur, Nangloi, Owarka,
Bawana, and Okhla, requiring 610mgd (1133 cusec) for production of 595 MGD of potable water
are dependent on supply of raw water from Haryana which include Ravi -Beas water from
BBMB.

Out of the 1796 unauthorized colonies, a total of 1617 Numbers of Unauthorized Colonies have
been covered with piped water supply network. Out of these, water supply has been released in
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1568 colonies and another 49 colonies will be natified shortly for supply of water. Works are in
progress in another 33 colonies. Some of the unauthorized colonies and habitations have come up
on the government/ forest

lands etc., where extension of piped water supply infrastructure is dependent on their legality and
extant policies of the Government. However, Delhi Jal Board is supplying drinking water through
water tankers in al such areas, where piped water supply network has not been extended so far.
More than 1000 water tankers are deployed on need basis and their movement is regularly
monitored. To meet the demand -supply gaps, DJB has managed to improve upon its working and
monitoring vis-s-vis water management DJB has launched “Seva App” for bill generation, online
payments and the resolution of inflated bills to deliver efficient and transparent services and to
instill more confidence in the citizens of Delhi.

Table 7.3 Water Resour ces of Delhi Jal Board (DJB)

S.No. | Resources Quantity (MGD)

1 Y amuna River 375

2 Ganga River 240

3 Bhakra Storage 218

4 Ground Water/Ranney well/ Tube well 80
Tota 913

Source — Delhi Jal Board

Table 7.4: Approved budget outlay of DJB for 2020-21

SNo | Particulars State Share | Central Share| Total (Rs. In
(Rs. Inlakhs) (Rs. Inlakhs) lakhs)
1 Water Sector 162,440.00 - 162,440.00
2 Sewer Sector 220,960.00 34,000.00 254,960.00
(YAP-III)
3 Namami Gange Project - 3,200.00 3,200.00
Total 383,400.00 37,200.00 420,600.00

Source - Delhi Jal Board

Table 7.5 Approved Budget Outlay for Delhi Jal Board in 2017-18 in Rs. cr.

Particulars Outlay 2016-17  Expenditure 2016-17 Approved Outlay 2017-18

Water Supply 1,060 850.15 939
Sanitation 704 510.5 737
YAP-IlI 2 NA 8.4
JNNURM 200 24 10
NRCP-CSS 10 NA 60
TOTAL 1,976 1,384.65 1,755

Source — Delhi Jal Board



Besides the above, budget of Rs 350 crore has been provided for water subsidy under the policy
of 20 kiloliters free water a month scheme which has benefitted around 12.5 lakh consumers.

7.4 Water Demand Analysis

Present water demand for Delhi is approximately 1200MGD (S450MLD) and for
projected population of 23 Million for 2021, it works out to 1380MGD (6265MLD) @ 60GPCD.
Present potable water production by Delhi Jal Board is 935MGD. Given the limited avail ability of
raw water to Delhi, water demand of potable water for domestic use need to be rationalized and
progressively reduced to SOGPCD (225LPCD) by use of non-potable recycled water of desired
guality standard in toilet flushing. Water demand for industrial process water &
horticulture/gardening purposes will also need to be necessarily met out from recycling of waste
water of desired quality standards. It may be noted that one gallon (UK) equals 4.546 litres.

Table 7.6 Drinking water demand of Delhi NCT
Drinking water Requirement (mld)

Sub-region 2001 2021

NCT Delhi 5450 6265
Source — Regional Plan NCR, 2021

Also as seen in Table 7.7, DJB detailed the water requirement norms as 172 Ipcd for domestic
purposes, 47 Ipcd for industrial purposes, three Ipced for fire protection, 52 Ipcd for floating
population, totaling to 274 |pcd, which comes to 227 Ipcd.

Table 7.7 Details of Water Requirement Norms — Delhi Jal Board (DJB)
S. No. | Details Requirement of Water
1 Domestic 172 LPCD

Industrial, Commercial and Community requirement

2 based on 45,000 litres per hectare per day 47LPCD
3 Fire protection based on one percent of the total demand 3LPCD
4 EI rggt;;g_ gsopulation and specia uses like Hotels and 52 LPCD
Total 274LPCD

Per capita requirement (60 GPCD/227 L PCD)

Source — Delhi Jal Board
Note— 1 Gallon = 3.7 Litres

As seen in Table 7.8, Master Plan of Delhi - 2021 prepared by Delhi Development Authority
proposed water requirement with the norm of 80 gallon per capita per day (GPCD), out of which
50 GPCD is for a domestic requirement and 30 GPCD for non-domestic purposes. The domestic
water requirement of 50 GPCD comprises of 30 GPCD for potable needs and 20 GPCD for non-

potable water.
Table 7.8 Water requirement normsas per Master Plan of Delhi 2021
Quantum (GPCD)
S
No. Norms Potable Non- Sour ces of Non-potable Water
potable
1 Domestic @50 GPCD 30 20 --



Recycling & Permissible Ground

Residential 30 20 Water Extraction at Community
Level

Non-domestic @30 GPCD 5 25

2 a. lrrigation, Horticulture, Recycling from Sewerage Treatment
Recreationa, Construction, - 10 Plants (STPs) and Permissible
Fire @ 6.65 LPCD Ground Water extraction
b. Public, Semi-Public, 5 15 Recycling from Common Effluent
Industriad and Commercial Treatment Plants (CETPs)

Total @ 80 GPCD/ 302 LPCD 35 45

Source - Delhi Jab Board
Note— 1 Gallon = 3.7 Litres

75 Water Supply analysis

As per the 2011 Census, 33 lakh households were in Dehi, out of which 27 lakh
households were provided with piped water. About five lakh households received water supply
through tube wells/deep bore hand pumps/public hydrants and the remaining 1.6 lakh households
depended on other sources like rivers, canals, ponds, tanks, springs, etc.

Figure 7.6 Number of metered and unmetered tap connectionsin Delhi (in 000s)
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0
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e N0. of metered connection === N 0. of unmetered connections
Source — Water Policy for Delhi

Table 7.9 Distribution of Households by availability of drinking water facility and sourcein

Delhi in 2011

S.No. | Sourceand Availability of Drinking Water Households (%)

l. Sour ces

1 Piped Water Supply System 81.3
a. From Treated Source 75.2
b. From Untreated Source 6.1

2 Covered Wdll 0.1

3 Hand pump 53

4 Tube Well 84

5 Tank, Pond, Lake 12
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S.No. Sourceand Availability of Drinking Water Households (%)

6 Other Sources 3.7
. Availability

1 Within the Premises 78.4
2 Near the Premises 154
3 Away 6.2

Source — Census 2011

As seen in Table 7.9 as of 2011, almost half of these households rely on tanker water as their
potable water source (and another quarter on municipal water taps). A significant share of over
800 tankers are owned and hired by DJB to serve the urban poor. However, tanker water is quite
expensive for the water utility and there is also the risk of contamination, making it potentially
unsuitable for potable purposes. Using a bore well or tube well is also quite common in slums, but
for non-potable purposes; groundwater in Ddhi is affected with above-permissible limits of
geogenic contaminants like fluoride and nitrates.

Tanker water supply is acritical lifeline of water supply to the urban poor in Delhi. A significant
share of over 800 tankers is owned and hired by DJB to serve the urban poor. However, tanker
water supply is quite expensive for any water utility and there is always the risk of contamination,
from lack of cleaning, etc., making it potentially unsuitable for potable purposes. Thus, DJB had
piloted a water treatment kiosk project to assess the feasibility of this solution to serve the urban
poor.

Asseenin Table 7.9 and Table 7.10, Census 2011 numbers reflect similar levels of water supply
to all housing categories including slums. Availability of water in the premises of households
living in planned colonies is reported at 78 percent compared to just 51 percent in slums. This
suggests that water supply sources are being shared among households in the slums. Also, there
are about 33.41 lakh households in Delhi of which 27.16 lakh households are provided water
through a piped water supply system which means that 81.30 percent of households in Delhi are
covered by a piped water supply. However, out of the 81.30 percent of households, 75.20 per cent
are covered through a source which is treated while 6.10 per cent households have supply to piped
water from an untreated source. This suggests that the sources in dum households are shared.
Community level taps being shared between 10 and 30 households for one to two hours of water
supply. With the gap in water supply to slum households, tanker water supply is a critical lifeline
for Delhi’s urban poor.

Table 7.10: Status of Water Supply in Delhi in 2018

S. Components Statusin

No 2018

1 Projected Census Population (Total) (million) 18.75
2 Projected Demand for Water (mgd) 1140
3 Projected Supply of Water (mgd) 935
4 Water Supply in Un-served Areas (Length of water linein km) 1127
5 Households with Accessto Tap Water (%) 83.42
6 Households with Access to handpump 12.3
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ﬁ' Components Statusin

o 2018

7 Households with Access to Water Tankers (%) 4.28
8 Households with Access to Water within Premises (%) 83.42
9 Households with Access to Water near Premises (%) 12.3
10 Households with Access to Water away from Premises (%) 4.28
11 Households with Accessto Tap Water from Treated Sources (%) 83.42

Source — Economic Survey 2017-18

Note: Mgd — million gallons daily, Based on per capita supply norm: Planned areas:
50 gpcd (228 Iped), NDMC area: 75 gped (320 Iped), Outer Delhi: 35 gped (1601ped),
Gpcd = gallon per capita daily, Ipcd = litre per capita dail, 1 Gallon = 3.7 Litres

As per the Table 7.10, the Economic Survey of 2017-18 mentions that about 83.42 percent
households of Delhi now have access to piped water supply. Water production during the summer
season is being maintained at 895 MLD per day consistently. Present production of potable water
is935MGD and is supplied through water supply network of about 14500 KM pipe line and more
than 117 Primary UGRs. Further more than 1000 water tankers are deployed on daily basis with
multiple trips for supplying potable water in the areas which are not having piped water supply
network and In the water deficit areas. Delhi Jal Board is progressively extending piped water
supply network in unauthorized colonies. A total of 1617 Numbers of Unauthorized Colonies
have been covered with piped water supply network and out of these, water supply has been
released in 1568 colonies upto August,2020.

Table 7.11: Category-wise water connections, salesand per centage of salesin NCT Delhi

S. Connections (in lakh) Sales (MGD) % of Sales
No  Catedory 2016 2017-
2016-17 2017-18 2016-17 2017-18 17 18
1 Domestic 20.85 21.62
' 382.78 38629 90.94 9172
o  Commercid & 08 08
Institutional
Supply to 02+02=04 02+02=04
3 NDMC & (Bulk (Bulk 38.13 34.88 9.06 8.28
MES Connections) = Connections)
Total 21.65 2245 45215  421.17 100 100

Source - Delhi Jal Board

As seen from the Table 7.11, it is evident that the bulk of the water, more than 90 percent, is
supplied to the domestic, commercia and institutional categories of connectionsin NCT Delhi.

Table 7.12: Potential Water Rechargeable Areas (in sg. kms) in NCT Delhi

Flood Plain &  Ox-bow Paleo- Valley Lake, tank &

River Bed lake  Channd  Fill Pond Total

Sub-region
NCT-Delhi 25 0 25 0 55 33
Source — Regional Plan NCR, 2021

Table 7.12 helps explore the long-term solution to include construction of upstream reservoirs to
store excess water during monsoon for use in the lean period and inter-basin transfer of water
such as the Sarda-Y amuna link canal which envisages transfer of surplus waters of Sarda River
for meeting various requirementsin U.P., NCT-Delhi.
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7.6 Demand Projections

Water demand projections were done by various agencies and consultative group for 2021.
Table 7.13 shows various agencies in addition to the DJB have prepared projections of water
demand for Dehi targeting the year 2021, including Japan International Cooperation Agency
(JICA), Tata Consulting Engineers Limited (TCE), and National Capital Region Planning Board
(NCRPB).

Water demand for projected population of 23 Million in 2021 @ 60GPCD works out to

1380MGD (6265MLD). Given the limited availability of raw water to Delhi, water demand of
potable water for domestic use need to be rationalized and progressively reduced to 50GPCD
(225LPCD) by use of non-potable recycled water of desired quality standard in toilet flushing.
Water demand for industrial process water & horticulture / gardening purposes will need to be
necessarily met out from recycling of waste water of desired quality standards. DDA has
envisaged projected population of 300 lakh for MPD -2041 and potable water requirement @
50GPCD works out to 1500 MGD.
A twin - pronged strategy has to be adopted to augment water resources for Delhi, which focuses
on the augmentation of both, ground-water and river (surface)-water resources. Emphasize is a'so
needed for enhanced water conservation measures, rainwater harvesting initiatives, restoration of
water bodies, efficient water distribution management etc.

Table 7.13: Water demand Projectionsfor 2021

S

No. Parameters JICA Sdy b5

TCE NCRPB

Team
1 Population (Million) 26 23 23 23.48
2 Net Per Capita (GPCD) 52 - - -
3 L eakage (GPCD) 8(18%) Incl.ingross Incl.ingross -
4 Grossper Capita (GPCD) 60 60 51 50
Demand (MGD) 1,560 1,380 1,170 1,174

Source — Water Policy for Delhi

Table 7.14: Projected domestic water demand based on projected population
S.
No. 2021 2031 2051

Supply (Population 23 | (Population 25 @ (Population 27
AGENCY Norm o ) o ) o )
(LPCD) Million), in Million), in Million), in
MGD MGD MGD
1 DDA (CPHEEO) 172 868 MGD 942 MGD *1,018 MGD
2 | National Water 160 807 MGD 877 MGD 947 MGD
Commission
3 NCRPB 225 1,150 MGD 1,250 MGD 1,332 MGD

Source — Water Policy for Delhi

Proposed source of water supply in Delhi: Severa other dams are proposed in the Himalayas,
from which NCT Delhi will retrieve a share of water; al of them are facing a certain degree of
uncertainty. These are the Renuka Damon Giri River, a tributary of River Yamuna in Himachal
Pradesh; Kishau Dam on River Tons, a tributary of River Yamuna in the Dehradun districts of
Uttarakhand; Lakhwar Vyasi Dam on River Yamuna in the Dehradun districts in the state of
Uttarakhand; and the Sarda-Y amuna Link, which involves the Pancheshwar and Pooranagiri dams
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on the River Sarda at the Indo-Nepal border. However, even if some of them do materialize, Delhi
is unlikely to face a water shortage from a raw water perspective. It would be up to DJB to
augment their water treatment capacity to serve the populations of Delhi. A consolidated
projected domestic water demand-based projection is shown in Table 7.14.

7.7 Water treatment

Theinstalled treatment capacity of Water in Delhi during 2006-18 is as below in Table 7.15
and Figure 7.7. The installed capacity of DJB has been augmented by 12 percent during the last
10 years. The capacity, which was 810 MGD in 2009, has been increased to 906 MGD in 2014.
But ever since 2014 till 2018, there has been no further augmentation of water treatment plantsin

NCT Delhi.

Table 7.15: Installed Capacity of Water treatment plants 2009-2018

S.  Nameof Capacity (MGD)

No Plants 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Chandrawal

1  Water House 0 92 0 92 0 0 0 92 0 90
No. |l & Il

2 XLV?IZII rabad 1, 1l 120 120 120 120 120 120 120 120 120 120

3 Haiderpur 200 200 200 200 200 200 200 200 200 200

g MNohShahdara 0 100 100 100 100 100 100 100 100 100
(Bhagirathi)

5 Bawana 20 20 20 20 20 20 20 20 20 20

6  Nangloi 40 40 40 40 40 40 40 40 40 40

7  SoniaVihar 140 140 140 140 140 140 140 140 140 140
Ranney Wells

8 & Tube Walls 100 100 100 100 80 80 80 80 80 80
Recycling of
Water at

9  Bhagirathi, -- 37 37 37 45 45 45 45 45 45
Haiderpur &
Wazirabad

o Commonwedth o, 4 4 1 1 1 1
Games Village

11 Okhla -- -- -- -- -- 20 20 20 20 20

12 Dwarka -- -- -- -- -- 50 50 50 50 50
Total 810 847 848 848 836 906 906 906 906 906

Source — Delhi Jab Board



Figure7.7: Installed Treatment capacity of water treatment plants NCT Delhi 2009-1018
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Source — Delhi Jal Board

The geographical locations of raw water resources have tempted to plan for construction of al
Water Treatment Plants in the North-West and North-East parts of the National Capital. The
water treatment plants constructed are Chandrawal near Metcalf House, Wazirabad, Bhagirathi
opposite Yamuna Vihar, Haiderpur 1st & 2nd near Rohini Jail on Outer Ring Road, Sonia Vihar
opposite Bhajanpura on Wazirabad Road and Nangloi.

Two new Water Treatment Plants constructed at Dwarka (50 MGD) and Okhla (20 MGD). Raw
water for these two plants has been made available with the commissioning of the pucca parallel
channel from Munak to Haiderpur. Further Bawana Water Treatment Plant (20 MGD) has been
constructed but will be commissioned after the availability of raw water. Water from the 12 WTPs
is stored in Under Ground Reservoirs (UGRS) before it is put into the distribution system. Delhi
has 107 UGRs, each having a list of corresponding command area. Water from the UGRs is then
supplied to the households through 572 km of main pipelines and 8,3634 km of distribution
pipelines. 75 percent of the pipelines have been installed after the year 2000 suggesting a
relatively new network. In areas where there is no piped network, water is supplied through
tankers to almost 6,500 fixed locations daily.

7.7.1 Need for treating waste water efficiently

It iscritical for treated sewage waste water which is presently being released into drainsis
harnessed for non-domestic uses like washing operations in factories, service stations, metro and
bus transport hubs. It must be made mandatory for watering parks and gardens. Only 20 percent
of treated waste water is being used efficiently which needs to change as the water table in Delhi
has declined to aarming levels. All the maor parks and green belt areas have to make
arrangements for decentralized waste water treatment systems near to a feeding point to be
provided by Delhi Jal Board.

7.8 Incentivestaken by Delhi Jal Board to bridge water demand and supply gaps

Gaps in water provision, particularly for the urban poor that are key for sustainable
development of Delhi were recognized by the DJB and following are some key initiatives taken to
bridge the same.
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Free water for all metered connections which consume up to 20 kilo litres of water per
month.

- Extension of piped water supply to unauthorized colonies over the next three years.

- Reducing development charges for water connections to enable residents of unauthorized
coloniesto afford connections.

- Using information technology for effective, continuous, and strict monitoring of water
tankers and to enable people to track the water tankers, find out estimated time of arrival
in their colony and quantity of water.

- DJB awarded a contract to set up pilot Water ATMs for serving the urban poor. DJB
invited tenders for treatment kiosks and anytime water machines (ATMs) under the
Design-Finance-Build-Operate-Transfer (DFBOT) model in 2012, and selected
resettlement colonies for this pilot. These are legal, planned colonies which are entitled to
all municipa services. After a delay of about 18 months in accessing land, the chosen
operator managed to commission the first kiosk and associated water ATMs in Savda
Ghevra, a resettlement colony in northwest Delhi. This was followed by three more such
clustersin different parts of the city.

- While 10 percent of the population adopted this mechanism as the primary source for
potable water, these ATMs were mentioned as their secondary source for potable water
by 27 percent of people, the highest for any secondary source. These kiosks are managing
to cover operating costs and generate some additional revenue, though they are very
susceptible to the vagaries of municipa water supply, both piped and tanker supply. The
above localities were equipped with water ATM facilities provided by Sarvaal. In
addition, there were two more localities with water ATMs, namely Mahavir Colony
market and Mahavir Colony Mandir area. The water ATM in the former locality was run
by Sulabh International at their Delhi Head Office in Mahavir Colony, while the latter
was run by the DJB with technical supervision provided by Sarvaja, a Primal Foundation
venture.

- The ATMs, as implemented, have not been well received by residents, and in areas
without ATMS, thereis low willingness to pay. People in resettlement colonies with these
water ATMs generally expressed disapproval of the nature of the water delivery
mechanism. They reported issues like irregular filling of ATMs, unfavorable distance
from home, low portability, and trouble in recharging their RFID cards. While 42 percent
reported spending less than 10 minutes in water collection, another 45 percent reported
spending 10-20 minutes and the rest spent more than 20 minutes. Most households in this
study (82 percent) in areas without Urban Small Water Enterprises (USWE) did not pay
any monthly fee for their water sources. Households seemed fairly satisfied with the
frequency and adequacy of tanker water supply for potable purposes, and thus only 37
percent were willing to pay for clean potable water while another 35 percent were not
sureif they would spend money for the same.

- Usage of water ATMs was found to be low, with higher usage linked to higher per capita
income. The majority (80 percent) of respondents in areas with Urban Small Water
Enterprises (USWE) was aware of the ATMs in their colonies, however, only 28 percent
reported fetching water from them. Out of these users, 51 percent reported purchasing
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water every day while another 30 percent reported two to three purchases every week.
There was an overall higher level of adoption of water ATMSs as the primary source as
monthly per capitaincome of the households increased.

- Designed to be complementary and affordable potable water sources to municipal piped
supply, USWESs could be compromised by ambitious piped water plans. Water ATMs
were set up to be complementary sources of affordable and clean water, but they are
amost perceived as competitors by the target population in these resettlement colonies,
who have a fairly good perception of DJB-supplied water and almost-free municipal
piped water supply. This raises doubts as to the financial sustainability of water ATMs
given the location of sites for commissioning such mechanisms and the current
government’s plans to provide piped water to all with no charges for up to a monthly
household usage of 20,000 litres per month. USWES can be an important part of the
solution to address insufficient potable water supply in Delhi dums. In slums where there
isstill agap in water provision, USWESs can play arole, particularly for potable water. To
be successful and reach their potential, playing a complementary role to piped water and
providing treated, reliable, and affordable water to underserved slum populations, USWESs
must be supported by government and other stakeholders through a favourable policy and
enabling environment.

7.9 Water Accounting and Auditing

Delhi Jal Board was using an old system for measuring the quantity of raw water
available at water treatment plants and the quantity of treated water supplied by treatment plants
for digtribution. The position at underground water tanks, reservoir and booster pumping stations
was similar. Due to this system, the Delhi Jal Board has not able to assess the exact amount of
water distribution losses.

79.1 Bulk metersfor Water assessment

Assessment of water distribution losses through proper water accounting and auditing
system has been given top priority by DJB. Delhi Jad Board has started a comprehensive
programme for installation of bulk meters at al water treatment plants and about 302 bulk meters
have aready been installed. Delhi Ja Board has also decided to install bulk meters on al
distribution mains, underground reservoirs and booster pumping stations for correct measurement
of water supply from these points up to different localities/consumer points.

- Ason 1st April 2017, there were 1.79 lakh un-metered connections.

- Around 4.00 lakh meters were defective or non-functional.

- Fixing of the maximum average of 20 KL/30 KL per month (as the case may be) for
domestic consumers, if water meters are non-functional and till defective water meter is
replaced.

7.9.2 Easeof conversion of water meters

Delhi Jal Board has streamlined its system for obtaining water meters for metering of
unmetered supply of water. The existing system of supply of water meter along with sanction of
water connection has been amended and now consumers can purchase water meters of approved
specifications from the open market. The consumers having Delhi Jal Board’s defective meters
have been alowed to get the defective meter replaced with private water meter and have been
given option either to get the refund of meter security or get the same adjusted towards water
chargesin future.
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7.10 Water Tariff

The tariff is based on the principle of “use more pay more”. Present water tariff policy
acts as adeterrent for consumers consuming excessive water or having wastage of water. DJB had
collected 1,719.81 crore against the estimated revenue collection of 1,841.25 crore with a
collection efficiency of 93.4 percent during 2017-18.

- Water consumption rates and service charge are levied slab-wise.

- Water Tariff for Un-metered Connections in JJ Resettlement Colonies and Rural Areas:
Water charges are applicable on the assumed average of 10 KL Per month per floor for
unmetered water connection in JJ resettlement colonies.

- For unmetered water connections in case of rural areas assumed an average of 25 KL per
month per connection is charged.

- Sewerage maintenance charge is al'so recoverable if sewerage services are being managed
by Delhi Jal Board.

- Besides above, water cess is recoverable from all consumers at the rates determined by
the Central Government from time to time.

- Exidgting water tariff has two parts. One is Service Charge and other Volumetric Water
Consumption Charge applicable w.e.f. 1.12.2004 and 1.4.2005 respectively.

- 60 percent of water consumption charges are recoverable towards Sewerage Maintenance
Charge from such colonies/areas where sewerage services have been provided/
maintained by the Delhi Jal Board.

- In case of bulk connection for a colony/group housing society serving a number of
residential premises, water charges will be worked out as per residential unit-wise at the
domestic rates applicable from time to time.

As of 01.03.2015, al domestic consumers of Delhi Jal Board consuming water up to 20 KL per
month and having functional water meters are being given 100 percent subsidy and fully
exempted from payment of water bill including all components namely, water charges, sewerage
maintenance charge, service charges, meter rent (wherever applicable) and cess.

7.11 Rain Water harvesting

Adeguate focus has been given on requirement of rainwater harvesting (RWH) and water
conservation measures in Unified Building Bye Laws (UBBL) of Delhi, 2016, Modd Building
Bye Laws (MBBL), 2016 and Urban and Regiona Development Plan Formulation and
Implementation (URDPFI) Guidelines, 2014. Due importance is given to rainwater harvesting in
urban Missions like Smart Cities Mission and AMRUT.

NCT Delhi hasintroduced financia incentives for adopting rainwater harvesting by the Residents
Welfare Associations (RWAS) and neighbourhood societies with financial assistance of 50
percent of the total cost of the project or maximum of Rs. 50,000 on satisfactory completion of
the rainwater harvesting structures.

Delhi Metro Rail Corporation too has successfully adopted rain water harvesting. Out of 150
elevated stations, 116 stations have been provided with systems with total pit capacity of 6,169
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cum and rainwater harvesting under construction at 19 stations. Rainwater harvesting structures
have been constructed at 22 ancillary buildings and nine structures at Metro Depots.

Delhi Development Authority has also constructed conventional RWH structures at 30 locations
in different zones in residential, commercia and office buildings while modular RWH structures
provided at 17 locationsin different zones in residential buildings/flyovers and open spaces at five
locationsin different zones at parks, parking and footpaths.

7.11.1 Roleof Delhi Jab Board in rain water harvesting

The Rain Water Harvesting Cell of DJB provides technical assistance to individuals for
providing Rain Water Harvesting. DJB also actively provides information regarding Rain Water
Harvesting on severa platforms like print media, social media etc., for public facilitation. A
couple of NGOs have aso been engaged by DJB to create public awareness and promote
community participation to implement Rain Water Harvesting. DJB has provided Rain Water
Harvesting in its 166 no. instalations. DJB has provided financial assistance to the tune of 82 lakh
for 172 casesin the ingtitutional category for providing Rain Water Harvesting Systems.

As per DJB amended tariff Regulations (March 2016) rebate of 10 percent in the water bills is
provided for having functional RWH system and non-provision will make water billsincreased by
1.5 timesttill functional RWH system is installed. These provisions are applicable for plots of 500
sgm and above. The following provisions have been made in the Delhi Water and Sewer Tariff
and Metering Regulations, July’ 2012 for promoting Rain Water Harvesting:

Regulation 8 (d) of Chapter |l provides that for Category D consumers, the following rebate is
given in tariff for the provision of Rain Water Harvesting, Waste Water Recycling or both: -

- Such plot/properties which have an area of 2,000 square meter or more and having
installed functional rainwater harvesting system or wastewater recycling system, shall be
granted rebate of 10 percent in the total bill amount and 15 percent if both the above
systems have been set up and functional.

- If the Rain Water Harvesting system is adopted by a society, then the individual member
of that society will be entitled to the above-mentioned rebate in the water hill.

- The area Zonal Engineer or such other suitable agency as authorized by the board will
provide a functional certificate in respect of the above systems mentioning therein that
substantive portion of the plot/ property has been covered as far as Rain Water Harvesting
is concerned. Similarly, he will certify that a substantive quantity of the wastewater
generated has been recycled by the consumer. A certificate will be issued after every six
months.

Regulation 50 of Chapter V providesthat rainwater harvesting is mandatory.

- The consumer of the Board having a plot/property of size 500 sq. meter or more shall
make provision for rainwater harvesting covering the entire plot area, within one year, in
case of commercia/industrial property and within three years for residential property
from the date of coming into force of these regulations under intimation to the area zonal
officer.

- In case, the consumer fails to comply with the above provisions within the time limit the
tariff as applicable for the consumer respective category will be increased by 1.5 times
until the provision isinstalled.
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Delhi Jal Board has 771 building installations and rain water harvesting systems are feasible in
594 installations. Delhi Jal Board has implemented rain water harvesting systems at its 563
ingtallations and in 31 installations rain water harvesting systems are under construction and
targeted to be completed before monsoon of 2021. Delhi Jadl Board has also taken up
implementing rain water harvesting systems in 89 building installations of other government
departments of NCT of Delhi. Out of these, Rain Water Harvesting systems at 20 buildings
installations have been completed and at 59 installations works are in Progress/ under award and
targeted to be completed before monsoon 2021. DJB is aso monitoring installation of rain water
harvesting system in schools and colleges. 4778 Schools and Colleges have been Mapped and
Rain Water harvesting systems have been provided in 3687 School/Colleges. At 229 locations,
implementation of Rain water harvesting system is not feasible. In 413 school/colleges works are
under Progress and in another 449 works for Providing, rain water harvesting system will be taken
up by the respective departments/schools /colleges.

Delhi Jal Board is Promoting implementation of rain water harvesting system in Delhi. Rebate in
water bills to the extent 10% is given for functional rain water harvesting system and is made
applicable for plots size of 100sgm and above. At the same time non-provision of adequate and
functional rain water harvesting system invite penalties in water bills, which are Increased by 1.5
times. Further 11 Rain Centers across Delhi and one at the Headquarter have been setup to
facilitate the public in implementation of rain water harvesting systems. To encourage installation
of Rain Water Harvesting Structure by domestic consumers, having plot area of 200sgm or more,
Delhi Jal Board has approved a ‘Scheme for grant of Financial Assistance’ to these consumers
(including Group Housing Societies) for construction of Rain Water Harvesting Structures.
Financial Assistance of 50% of total cost of rain water Harvesting structures or Rs. 50,000/-,
whichever isless would be given to the consumers by DJB.

7.11.2 Incentivesfor Rain Water Harvesting

- Such Ploty properties having an area of 500 sg. meters or more having installed
functional RWH system or Waste Water Recycling shall be granted rebate of 10 percent
in total bill amount for having RWH system and 15 percent if both the systems have been
set up and are functional.

- Consumers having a plot area between 100 sq. meters to 499.999 sg. meters and a
functional Rain Water Harvesting facility will get arebate of 10 percent.

- The area Zona Engineer or such other suitable agency as authorized by the Board will
provide a functional certificate in respect of the above systems mentioning therein that
substantive portion of the plot /property has been covered as far as Rain Water Harvesting
is concerned. Similarly, he will certify that the substantive quantity of the wastewater
generated has been recycled by the consumer. A certificate will be issued after every six
months.

- Provision for penalty: For all the consumers irrespective of their consumer category Rain
Water Harvesting penalty at an enhanced tariff of 1.5 timeswill be applicableif they have
plot area 500 sq. meters or above and do not have a functiona rainwater harvesting
system.

7.12 Ground Water

It is important to consider groundwater as well, since many people depend on this for
meeting their daily water requirements. While government extracts groundwater through tube
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wells for piped water supply in areas which are not adequately served by a WTP, households
extract groundwater through personal bore wells. Additionally, a lot of groundwater is extracted
for agriculture purposes in the outer realms of this region. According to the Central Ground Water
Development Board (CGWB, 2011), the average level of exploitation of groundwater in Delhi is
137 percent.

7.12.1 Existing Ground water situation

Groundwater occurs under the following three hydro-geologica conditionsin the NCT Delhi.

- Alluvid 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.

- Alluvia depositsto the west of the ridge. This aquifer is under semi-confined conditions.

- Alluvia depositsto the east of the ridge:

a) Between theridge and the Yamunariver, and
b) East of the Yamunariver. The aquifers here are under semi-confined conditions.

The water table dopes away from the ridge on both sides. The water table is relatively shallower
in northern and north-western parts and deeper levels exist in the southern parts. The south-
western part of the NCT has a large groundwater trough at Najafgarh Block. The alignment of the
Delhi Branch of the Western Yamuna Canal acts as a groundwater ridge diverting the flow of
water to the south-west and east towards the Yamuna. The groundwater consumption in Delhi is
detailed below in Table 7.16, which confirms the fact that domestic sector is the major consumer
of groundwater resourcein NCT Delhi.

Table 7.16: Sector-wise groundwater consumption in Delhi
Share of NCT Delhi’s Groundwater

Sector

Usage
Irrigation 40
Domestic Sector 50
Industria Sector 10

Source — Water Policy for Delhi

Further split of this groundwater extraction of NCT Delhi isas below givenin Table 7.17.
Table 7.17: District wise Groundwater Extraction of the NCT Delhi 2014in MCM

. GW
GW Extraction . .
Assessment . Extraction GW Extraction

SNo Unit [domestic [industrial for Irrigation Total Draft

pur pose]

purposeg]

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 1,153.5
6 North West 821.75 1,607.14 9,799 12,228



7 South 7,428.13 805.72 109 8,342.9
8 South West 1,1766.6 438.97 8,567 20,773
9 West 1,421.2 1,075.44 1,234.99 3,731.6

TOTAL 23,643.61 4,299.57 20,002 38,945*

Source — Central Groundwater Water Board, 2014
Table 7.18: Stage of groundwater development, Delhi (CGWB, 2011)

Annual
aias NS Cromaa o S AR
(hec.mt.)
Darya Ganj 234 139 59
Karol Bagh 40 55 138
Pahar Ganj 72 98 136
Gandhi Nagar 357 284 80
Preet Vihar 604 1,466 243
Vivek Vihar 227 374 165
Chanakay Puri 353 340 96
Connaught Place 189 149 79
Parliament Street 175 160 91
Civil Lines 1,223 764 62
Kotwali 128 151 118
Sadar Bazar 49 53 108
Seelam Pur 873 743 85
Seema Puri 120 269 224
Shahdra 143 287 201
Model Town 476 848 178
Narela 4,859 3,722 77
Saraswati Vihar 2,689 4,446 165
Defence Colony 1,035 1,346 130
Hauz Khas 1,523 3,565 234
Kakaji 1,565 3,128 200
Delhi Cantonment 803 1,844 230
Najafgarh 6,661 8,388 126
Vasant Vihar 1,663 2,545 153
Patel Nagar 1,014 1,945 192
Panjabi Bagh 1,307 1,214 93
Rajouri Garden 331 892 269
Total 28,713 39,215 137



Source — Central Groundwater Water Board, 2011

As per Table 7.19, and as per CGWB, except for a small area in Central and North Districts the
water table is overexploited. The average level of exploitation in Delhi is 170 percent. As per
CGWB, 2014 the total annual groundwater draft in Delhi is 389 MCM and the net natural
recharge is 281 MCM resulting in an overdraft of 108 MCM. In view of this overdraft the CGWA
has notified most parts of NCT Delhi as areas where no new tube wells can be installed except
with specific permission of the authorities for drinking water purposes only.

Table 7.19: Groundwater Development of the NCT Delhi, 2014

S. NCT Delhi Stage of Groundwater = Categorization of Groundwater
No.  Disgtricts in % development
1 Central 88.08 Safe
2 East 130.27 Over-exploited
3 North 34.61 Sdfe
4 New Delhi 170.82 Over-exploited
5 North East 129.15 Over-exploited
6 North West 136.31 Over-exploited
7 South 243  Over-exploited
8 South West 214.41 Over-exploited
9 West 111.56 Over-exploited
Total 170.28

Source - Study on Ground Water Recharge in NCT Delhi, INTACH

The decreasing groundwater level in Delhi has become a matter of serious concern. At some
places in South and South West Delhi, the water level has gone 20-30 meter below the ground
level. The quality of underground water is deteriorating in several places. It has been found to be
unfit for human consumption. The salinity of groundwater isincreasing in South-West and North-
West Delhi. In some areas of Shahdara and Kanjhawala, Nitrate content has been found not more
than 500 mg/litre. Fluoride and chemical concentrations, more than prescribed limits, have aso
been found in groundwater at various locations in Delhi. To tackle these problems, the Central
Ground Water Board has taken steps to regul ate the number of tube wells being commissioned in
Delhi.

In 2018, Delhi Jal Board has 4,234 functional Tube Wells and eight Ranney Wells. The flood
plains downstream of Wazirabad and the area adjacent to Ngjafgarh Lake are being explored for
extraction of water on a sustainable basis. Pre-feasibility studies for groundwater recharge
through the abandoned Bhatti Mines and Canal system in the North Western region of Delhi have
also been taken. Deepening of old lakes and other water bodies, preserving and developing the
forest area in Delhi, construction of check dams at Asola Wild Life Sanctuary and plantation of
trees, are some of the steps being taken to improve groundwater resources by custodian
department. Excessive ground water exploration has made recharging of ground water the need of
the hour.



Figure 7.8: Decadal fluctuation in Groundwater level NCT, Mean from May 2005 — May
2015




Figure 7.9: Fluctuation in Groundwater May 2014-May 2015 in NCT Delhi



Table 7.20: Area under various Depthsto Water (DTW) level in NCT Delhi, 2015

S. No.

5

6

Area
?r;rl:\)Nl) (9. Location Districts
N vkm)
Oto2 5  Rag Ghat, Jagat Pur-2, Balswa Lake Central, N, NW.
Jagat Pur-1, Nangli Rajapur, Burari,
2to5 270 Kanjawaa, Auchandi, Mgjra Dabus, E, N, NW, SW, W
Deorala, Hiran Kudna
51010 201 Indiagate, Chilla, Bakoli, Palla, Peeragarhi New Delhi, E, NW,
etc. W.
10to BirlaMandir, Kichner Road, Shram Shakti .
20 383 Bhavan, Chawla, Daulatpur etc. SW, New Delhi,
20to Mahavir Banasthali, Nehrupark, :
20 1% amdikamai ec, SW, S, New Delhi
> 40 299 PushpVihar, Bhatti, Asola Jaunapur, Satbari, S

Sultanpur etc.

Source — Groundwater Year book 2015-16, CGWB

According to CGWB, the depth to water level recorded in NCT Delhi during May 2015 ranges
from 1.20 to 62.22 meter below ground level (mbgl), which is elaborated in Table 7.20.

About 50 percent wells of South district show more than 40 m bgl water level and 19
percent wells have 20 to 40 m below ground level (bgl) water level.

In New Delhi and Southwest districts, water level in the range of 10 to 20 m bgl is shown
by 57 percent and 35 percent wells respectively.

In North, East and Northwest districts, 29 percent, 40 percent and 46 percent wells show
water levelsin the range of 5t010 m bgl respectively.

In East, North, Northeast, Northwest, and West districts 30 percent, 57 percent, 50
percent, 29 percent and 12 percent of wells show water level in the range of two to fivem
bgl respectively.

The entire Yamuna flood plainis also faling in the two to five m bgl category.



Figure 7.10: Depth to Water Level Map May 2015 in NCT Delhi



Figure 7.11: Depth to Water Level Map January 2016 in NCT Delhi
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Spatiadly, it is clear that south and southwest Delhi are now relatively more deficient in
groundwater compared to other parts of the city. Thisis due to receiving less water supply being
at the tail end of the distribution network with resultant groundwater overdraft. Ironicaly, it isthis
relatively higher exploited area which has fewer natural recharge sites and less suitable storage
strata available.

NW, N, NE, E and Central Delhi have suffered relatively less water depletion. Thisis mainly due
to a variable combination of better natural recharge owing to proximity to river, high density
network of irrigation and drainage channds, suitable soil strata for recharge, better supply from
the distribution network. It is these relatively better off areas which have a larger number of
natural recharge sites.

The fluctuation of water level between May 2014 and May 2015 of Delhi state shows rise in
water level in the range of 0.02 m to 8.82 m in the districts of New Delhi, North, South,
Northwest, Southwest and West. Whereas rest of the districts like Central, East, Northeast, West,
South and Southwest shows fall in the range of 0.01 to 3.55 m.

According the latest 2015-16 Annual report published by CGWB, the overall dataindicates that in
South and Southwest districts the water levels are showing maximum fall. A comparison of the
water level data of May 2015 with 10 year mean water level of May shows that 63 percent of
wells show afall in the range of 0.24 to 10.10 m. In New Delhi, North, Northwest and Southwest
districts 52 percent of wells show a rise in water level varying from 0.70 to 3.76 m. The
maximum fall has taken place in Northwest, South and Southwest districts (i.e. 4.90 to 10.10 m).
The depth to water level recorded in NCT Delhi during August 2015 ranges from 0.51 to 61.84 m
bgl. About 44 percent wells of South district show more than 40 m bgl water level and 19 percent
wells have 20 to 40 m bgl water level. In New Delhi and Southwest district 50 percent and 31
percent wells have shown 10 to 20 m bgl water level, respectively. The water level fluctuation
between May 2015 (Pre-monsoon) and August 2015 for Delhi indicates that 19 percent wells
show afall in the range of 0 to two m and 23 percent depict afall ranging from 0.06 mto 9.92 m.

Due to depleting ground water levels and lesser water availability in Delhi, water security of the
State has become a very important aspect. Currently, the ground water during the non-monsoon
season is not only depleting but also in danger of getting highly saline. Delhi Jal Board (DJB)
conducted a detailed study titled “Assessment of Ground Water Resources and Development
Potential of Yamuna Flood Plain, NCT Delhi” through National Institute of Hydrology (NIH) in
the year 2014. An aquifer mapping and ground water management plan of NCT Delhi has also
been studied by Central Ground Water Board (CGWB) in 2016.

7.12.2 Groundwater quality

As we know the groundwater quality varies with depth and space. The following have been
the observationsin thisregard —

1. The ground water availability in the territory is controlled by the hydro-geologica
conditions characterized by occurrence of different geological formations namely Delhi
Quartzite, Older and Younger Alluvium. Central Ground Water Board (CGWB) has
established 127 hydrograph monitoring stations till March 2016, out of which 24 are dug
wells and 103 are Piezometers. The ground water monitoring stations are spread over
both Alluvial and quartzite area. Nearly 11 stationsfall in Delhi quartzite and 116 stations
fal in aluvia areaincluding YamunaFlood Plain.

Page | 165



Sub Regional Plan NCT Delhi- 2021 Chapter 7. Water

2. In most parts of the Northwest Digtrict, chemical quality of shallow ground water is
brackish with Electrical Conductivity more than 3,000 ms/cm except north eastern part
i.e. al dong western Yamuna Canal and its tributaries; shallow ground water is fresh with
electrical conductivity in-between 1,000 ms/cm to 3,000 ms/cm. In other parts of NCT
Delhi faling Central, New Delhi, East and North-east districts ground water is fresh.

3. Inover 30 percent of the areain 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.

4. The nitrate pollution in the ground water is also significantly high which may be
attributed due to combined effect of contamination from domestic sewage, livestock
rearing, landfills and run off from fertilized fields, unlined drains and cattle sheds.

5. About 45.5 percent of ground water samples in NCT, Delhi have been found unsuitable
for drinking based on overall impact of physio-chemical characteristic including heavy
metals, total dissolved solids, nitrate, fluoride, trace metals or due to synergic effects of
some or al of these.

7.12.3 Potential Resour ces Available For Groundwater Rechargein NCT Delhi
The potentia resources which can be partially used for effecting recharge are as follows -

1. The runoff generated by the rainfal in the NCT Delhi at a 75 percent level of probability
and amounting to 177 MCM

2. Delhi’s monsoon season allocation of the River Yamuna water amounting to 282 MCM
which flows past non-utilised for lack of upstream storages.

3. Floodwaters entering NCT Delhi through seasona streams and escaping to the River
Yamuna. Thisis as yet an un-quantified resource.

7.13 ServiceLevel Benchmarking Index

These service level benchmarking parameters have been defined primarily from a utility
manager/planner’s perspective. In other words, the parameters highlight the performance as
would be monitored by the leadership/management of ULBs or other civic agencies. These
performance measurements will need to be carried out by the service delivery agencies
themselves, reported to higher levels of management and also disseminated widely. Table 7.21
shows DJB’s performance versus the service level benchmarking indicators.

Table 7.21: Performance of Delhi Jal Board versus Water supply Service Level
Benchmarkingindicators

S.No | Proposed Indicator Unit Value Benchmark
1 Coverage of water supply connections % 72 100
2 Per capita availability of water at consumer end LPCD 144 135
3 Extent of metering of water connections % 55 100
4 Extent of Non-Revenue Water (NRW) % 52 20
5 Continuity of water supply Hrs./Day 3 24
6 Efficiency in redressal of customer complaints % 73 80
7 Adeguacy o_f treatment and disinfection and quality of % 995 100
water supplied
8 Cost recovery in water supply services % 42 100
9 Efficiency in collection of water supply—related % 86 %
charges
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Source — SLB Handbook, Water Policy for Delhi

DJB’s performance along with the Ministry of Urban Development, promoted water supply
Service Level Benchmarks (SLBs) from 2009.

- DJB claims to now have covered 81 percent of the population through piped connections,
as opposed to this 2009 assessment.

- There is no scientific figure available with DJB on how much of their water is non-
revenue. They estimate it to be around 40 percent as opposed to 52 percent in the above
assessment.

- There are over 20 lakhs connections in NCT of Delhi, with about 20 percent of them
being unmetered. Most metered connections also get charged aflat tariff.

7.14 Policiesand Proposals

7.141 Measures for Management and Reuvenation of River Yamuna Water bodies/
Lakes/ Wetlands

1. A single unified agency such as ‘State Water Resources Board’ should be established and
tasked with policy related issues for integrated water resources development and
management shall be created.

2. Suitable measures must be taken to maintain the water bodies with the minimal flow/
water level. To facilitate ground water recharge, it may also be ensured that minimum
required flow in the river during lean season exists. The reservoirs may be created in low-
lying areas. It would also help in maintaining ecology and socia considerations.

3. Lakes, water bodies including village ponds and other groundwater recharging areas
should be preserved to maintain availability of water and ground water recharge.

4. Development of underground reservoir along the Y amuna Flood Plain.

5. Development of water bodies/ reservoirs in Yamuna flood plain area by retaining excess
flood water during the monsoon season for recharging the ground water from Palla to
Wazirabad.

6. Apart from the above measures, steps would also need to be taken to augment ground
recharge from the river and decentralized wastewater treatment system. The creation of
'regulated flood plain reservoirs, for storing the excess monsoon overflow at suitable
locations would augment the water retention capacity of the riverbed. The upstream of
Wazirabad Barrage and some other areas offer such a potential.

7. Annua reassessment of the groundwater potentia on a scientific basis should be
undertaken to ensure sustainable extraction. Groundwater recharge projects are to be
formulated and implemented.

8. No encroachment or unauthorised construction in wetlands should be permitted.

9. The storage capacities of water bodies and water courses and/or associated wetlands, the
flood plains, ecological buffer and areas required for specific aesthetic recreational and/or
socia needs may be managed to the extent possible in an integrated manner to balance the
flooding, environment and social issues as per prevalent laws.

10. The quality of river water will not improve unless the flow in the river isincreased. To
improve the quality of river water, innovative and holistic approaches including creating
wetlands in the floodplains, recycling of waste water (thereby reducing the demand for
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fresh water, rain water harvesting, creating off river reservoirs upstream of Wazirabad
both in Haryana and Delhi, improving water use efficiency of agriculture and gradual
switching over from water intensive agronomic practices need to be introduced.

11. Water bodies / recharge ponds need to be proposed and be created by retaining excess
water during monsoon seasons for recharge ground water. The flood season discharge
shall be controlled by creating storage of the area. This amount of water shall be
recharging the aquifersin the Delhi side which has a huge capacity for storing such water
in the aquifers.

12. The quality of ground water improves with increase in recharge. There are certain pockets
in this region where Ground Water quality is saline and having high ammonia content.
Dilution isthe best practice to improve the Ground Water Quality in any region, including
in Aquifers, confined as well as unconfined Aquifers.

7.14.2 Relocation of Water consuming industries

1. Quality conservation and improvements are even more important for ground waters, since
cleaning up is very difficult. It needs to be ensured that industrial effluents, local
cesspools, residues of fertilizers and chemicals, etc., do not reach the ground water.

2. Intensive urban development/induced developmentswater consuming industries, should
not to be proposed in over exploited of ground water potential as per Central Ground
Water Board, Ministry of Water Resourcesin NCT of Delhi.

3. Recycling of Waste Water for Non-working/non-potable/ horticultural use.

4. The actual quantity of waste water treated is much below the ingtalled capacity on
account of missing links in sewer connectivity between the generation points and
treatment plants and choking/silting of sewer lines, etc. The missing links in sewer
connectivity must be covered for its continuity from the generation point to the treatment
plant.

5. To treat the all-available wastewater Soil-Aquifer Treatment plants can be put up near the
existing sewage as well as near the mgjor drains carrying the wastewater. A battery of
tube wells for using the treated wastewater for domestic purposes can pump this
wastewater out. As the water is free of foul smell it can be used for all purposes after
proper chlorination.

6. The treated wastewater is being largely put back into the drains and gets polluted again
before flowing into the river Y amuna.

7. Major urban structures and complexes to incorporate recycling facilities and at least 50
percent of the water used isto be recycled water.

8. At least 50 percent of the treated waste water should be recycled for these purposes and
emphasis should be laid towards waste minimization, which will aso help in improving
the environment on the whole.

9. Government may also provide libera tax rebates for institutions/industries adopting
recycled waste water to compensate for the cost involved in treating waste water for
recycling. Fresh water should not be used for irrigation purpose if treated waste water is
available. Enabling provisions in the respective acts of the loca bodies may be made by
the Delhi Government.
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10. Initiatives must be taken by a local MP should be used for utilising MPLADS for rain
water harvesting work in schools, hospitals, Group Housing Societies flats.

11. Artificial Recharge Schemes which have been implemented in the past by the CGWB in
Urban areas such as the artificial recharge in INU, IIT, Vasant Vihar, Tughlag lane area,
CGHS in Dwarka, Delhi Cantonment buildings should be encouraged and replicated
throughout NCT Delhi.

12. Property tax rebates could be proposed in the year in which the rain water harvesting
facility has been completed as an incentive.

7.14.3 Creation of Mass Awar eness

1. It isimperative to create mass awareness among public through mass media with regard
to saving water, waste minimization and utilization of sprinkler/drip irrigation techniques,
waste water re-utilisation to save water for human consumption.

2. Need for disseminating information on rain water harvesting through print media and
various other platforms including organizing workshops etc.

3. Creating public awareness by distributing informative booklets and pamphlets on rain
water harvesting to be distributed along with the water hills.

7.14.4 Commercial Approach for Water Tariff

1. Withtheincreased requirement of improved quality as well as adequate quantity of water,
the Government alone will not have financial capacity to continue with subsidies for
improving the water supply systemsin times to come.

2. Water Metering coupled with improved recovery of revenue may help reduce the
revenue-expenditure gap. The tariff should be fixed to meet at least the operation and
maintenance cost of the water supply system, if not the capital cost of the system.

3. The structure of the water tariff should be demand based and increase telescopically
depending upon the monthly consumption and should be reviewed periodicaly as a built-
in mechanism to make the service sdlf-sustaining and a deterrent to wastage.

4. Tariff for the recycled treated waste water should be fixed accordingly to encourage its
non-potabl e uses such as gardening, horticulture and other uses referred above.

5. Commercial approach should be adopted by the local bodies for revenue generation.
‘Public-Private Partnership’ needs to be introduced for operation and maintenance of
water supply.

7.14.5 Quality of Drinking Water

- Thequality of water should conform to the BIS standards and CPHEEO Manual for water
supply and its treatment.

7.14.6 Ingtitutional Capacity Building

- Water demand management and institutional capacity building measures, e.g. zoning,
setting up a contingent valuation fund, transparent operation-maintenance, regulatory
guidelines etc. for efficient operation of the system contribute towards improvement in
the finances.

Page | 169



7.14.7 For water supply

1. CPHEEO standards and norms at city level and different usage levels must be revisited
and revised

2. All new development areas should have two distribution lines, one for drinking water and
other for non-drinking water/recycled treated waste water to reuse the treated waste water.

3. All the waste requirements for non-drinking purpose in big hotels, industria units, air-
conditioning of large buildinggingtitutions, large ingtalations, irrigation of parks/green
areas and other non-potable demands should be met through treated recycled waste water
as per norms.

4. Need for preparation of a comprehensive water supply plan from DJB/ Centra Ground
water Authority, along with the requirement of pumping stations, storage tanks, ground
water recharging/ rain water harvesting and drainage plan as per norms.

5. Water supply network must be made more efficient. South and south west must be
provided with atrunk distribution line, and should not be at the tail end of the distribution
network.

6. There is adso a need for a phased augmentation/replacement drive for replacement of
existing ageing distribution network, starting with the congested areas.

7. Need for public awareness through print and social media to emphasize on minimizing
wastage. A simple hashtag across multiple social media platforms can be used to make
this drive go viral among the youth.

8. Involvement of NGOs and private sector in operation and maintenance.

9. Kiosks and ATMs should be set up in areas where there is a clear need for augmentation
in water supply, and there should be a provision to shift them if the locality they serve
receives access to treated municipal tap water. The contracting authority, in this case DJB,
should ensure this and should also arrange for land, raw water, and electricity approvals at
the time of award contract.

10. DJB should partner with organizations or advise organizations to take up such projects
under their CSR funding. Vending machines could be developed in order to have both
RFID and coin-based functions. This would enable greater access to clean, potable water.

7.14.8 Rain water harvesting

1. Rainwater harvesting and water conservation should be encouraged. All urban structures
to have compulsory water harvesting facility installed.

2. Rebates could be offered on the first year of construction of this facility on property tax.
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8.1 Introduction

Demographic explosion has led to rapid urbanization and growth of the city imposing
enormous pressure to provide the basic infrastructure to its citizens. NCT Delhi with 167.8 lakh of
inhabitants is no exception as it generates large volumes of both liquid and solid wastes. All liquid
as well as solid wastes are expected to be treated and then disposed or recycled. Delhi treats and
also recycles both forms of wastes though in limited capacities, and part of it is disposed off
without any treatment. Parastatal agency of Delhi Jal Board (DJB) is responsible for the treatment
and disposal of waste water. DJB hastried to increase capacity to match the ever-growing demand
by laying water pipes; construction of underground reservoirs and water treatment plants; fixing
leakages, etc.

8.2 Sewerage

As per Census 2011, Delhi had a population of 167 lakhs and as per the Delhi Master Plan
2021, the population of Delhi is projected to be 230 lakhs in 2021. Presently, approximately 79
percent of Delhi’s population is covered under sewerage network in NCT Delhi. Delhi Jal Board
isthe service provider for entire NCT Delhi region.

8.2.1 Existing Situation

Coverage of Sewage Network Services

Over the last 30 years, the population of Delhi has rapidly increased from 40 lakhs (in
1971) to around 180 lakh people today. The burgeoning population coupled with slow and
unorganized development in sewerage infrastructure has posed a major threat to the city’s
sanitation issues, subsequently affecting river water quality and public health of the inhabitants.
(Sewerage Master Plan for Delhi, 2031). Table 8.1 shows the sewerage network coverage by
population for 2001 and 2011.

Table 8.1: Sewerage Network Coverage by Population in Year 2001,2011

Y ear Urban Population Population Covered Per centage Covered
2001 1,29,05,780 83,88,757 65
2011 1,63,34,000 89,83,700 55

Source: Analysisby NCRPB

The entire National Capital territory of Delhi (NCT) with an area of 1483 square kilometers can
be broadly categorized into: sewered area and un-sewered areas, as shown in the Figure 8.1
below. Presently Delhi is divided into six drainage zone namely Rithala, Keshopur, Okhla,
Shahdara, Coronation Pillar and Outer Delhi (Figure 8.12). Out of these zones Keshopur, Okhla,
Rithala, South of Shahdara and Coronation Pillar drainage zones are majorly sewered with
pockets of unsewered colonies. The whole of NCT of Delhi has been delineated into 12 proposed
drainage zones excluding Cantonment and Airport area.

8.22 Existing Infrastructure

Present water availability = 930 MGD

Present sewage generated = 744 MGD

Present waste water trestment capacity = 579 MGD
Present sewerage network = about 8400 km
Present area with sewerage network = 79%
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Present average treatment = 520 MGD
Present Capacity utilization = 87%

Figure 8.1: Sewered and Unsewered Area of NCT Delhi

Source: Sewerage Master Plan for NCT Delhi 2031



Figure 8.2: Six Drainage Zones of Delhi

Source: Sewerage Master Plan for Delhi 2031
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8.23 Sewage Collection System

Sewerage facilities are provided through network of sewers in planned colonies,
unauthorized/regularized colonies, Urban villages and JJ Resettlement colonies. It is observed that
76.78 percent urban villages are connected with sewerage system, 13.16 percent of rura villages
are connected with sewerage system and 15.18 per cent of unauthorised colonies have sewerage
connections. However, al the JJ Clusters are sewered, since they are mostly located within the
built-up area. Category wise number of colonies served by sewerage isgivenin Table 8.2.

Table 8.2: Colony wise Existing Sewerage Status
No. of No. of Sewered

S.No.  Colonies (Category wise) colonies colonies villages Percentage

1 Urban Villages 135 103 76.38

2 Rural Villages 190 25 13.16

3 Unauthorized colonies 1857 282 15.18

4 JJ Clusters 46 46 100
TOTAL 2228 456 -

Source: Sewerage Master Plan for Delhi 2031

8.24 Sewage Treatment Capacity

About 79% of population is covered by sewerage network, and sewage generated from
the remaining population is going through a number of surface drains into the river. Delhi Jal
Board (DJB) is responsible for treatment of domestic sewage in the NCT of Dehi and aso the
executing agency entrusted with the construction and maintenance of the Wastewater Treatment
Plants (WWTPs), Wastewater Sewage Pumping Stations (WWPSs), Sewerage Networks and
associated structures. DJB has 35 WWTPs at 20 locations in the NCT of Dehi along with
WWPSs.

Adequate sanitation is essential for the protection & promotion of individual’s and community
health. Various schemes are being implemented by the DJB to improve sanitation conditions.
Sewage treatment capacity of Delhi Jal Board increased from 402.40 MGD in 31st March 2001 to
607.26 MGD in 31st March 2018. The information regarding the sewerage treatment capacity and
percentage of utilization is presented in the table below:

Table 8.3: Sewage Treatment Plantsin NCT Delhi

S.No. Sewage Treatment Plants 2001 2011

1 Treatment Capacity (MLD) 1828 2475
2 Actual Sewage Treated (MLD) 1500 1589
3 Gap in Sewage Treatment (MLD) 1040 1407

Source: Delhi Jal Board

The table above shows that in Delhi the quantity of sewage treated is 53 percent of sewage
generated. Also, six sewage treatment plants of capacity 564 MLD are under construction in NCT
Delhi.

8.25 Wastewater Treatment Facilities

At present, there are 35 WWTPs at 20 locations equipped to treat 2716.35 MLD of waste
water with a utilization of around 84 %. The capacity of WWTP varies from 0.66 MGD to
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170MGD. In NCT of Delhi 410 MLD of treated effluent is reported to be used in
horticulture/lrrigation/ Power plants against a present sewage generation of 3276 MLD which
works out to 38.62% Considering 267 MGD (1210MLD) of mandatory return flow.

As per the notification dated 28.7.2010 issued by Ministry of UD and Poverty Alleviation (Delhi
Division) GOI on Building Bye laws 1983, every premises having water consumption more than
12.50 KL has to instal recycling plant and use the treated effluent for non-potable use. This
coupled with the policy of dual piping being adopted by DDA in all new building can make the
utilization of treated effluent for flushing purpose also.

Present Capacity

Present Average Treatment

Sr.No Name and location of STP
(inMGD) (inMGD)

1 | Keshopur 72 72

2 | Okhla 140 114

3 | Kondli 70 70

4 | Rithaa 60 58

5| YamunaVihar 45 43

6 | Vasant Kunj 5 3.25

7 | Coronation Pillar 30 30

8 | Narela 10 44

9 | Nilothi 60 39
10 | Ngjafgarh 5 4
11 | Pappankakan 40 42
12 | Dr. Sen Nursing Home Nalla 2.2 2.35
13 | Dehi Gate 17.2 17.47
14 | Mehrauli 5 4.25
15 | Rohini 15 4.8
16 | Ghitorni 0.33
17 | Kapashera 1.75
18 | Commonwealth Games Village 0.16
19 | Molar Bandh 0.66 0.54
20 | Chilla 9.05

Total 597 520 (approx)
Sr.No Name and location of STP Present Capacity Present Average Treatment

Table 8.4 below represents design capacity of existing WWTPs and their present utilization
efficiency based on the quantum of treated sewage by individual WWTP.




(inMGD) (inMGD)
1 | Keshopur 72 72
2 | Okhla 140 114
3 | Kondli 70 70
4 | Rithala 60 58
5| YamunaVihar 45 43
6 | Vasant Kunj 5 3.25
7 | Coronation Pillar 30 30
8 | Narela 10 4.4
9 | Nilothi 60 39
10 | Ngjafgarh 5 4
11 | Pappankakan 40 42
12 | Dr. Sen Nursing Home Nalla 2.2 2.35
13 | Dehi Gate 17.2 17.47
14 | Mehrauli 5 4.25
15 | Rohini 15 4.8
16 | Ghitorni 5 0.33
17 | Kapashera 5 1.75
18 | Commonwealth Games Village 1 0.16
19 | Molar Bandh 0.66 054
20 | Chilla 9 9.05
Total 597 520 (approx)

Table 8.4: Present Infrastructure: Details of STP (capacity and utilization)
Source: Delhi Jal Board

The location of various WWTPs in Delhi is shown in Figure below:



Figure 8.3: Location of variousWWTPsin NCT Delhi

Source: Sewerage Master Plan for Delhi 2031



The sewerage network of Delhi comprises 7000 km of sewerage lines including trunk sewers and
branch sewers (peripheral/ internal sewers). Thisincludes main trunk sewers of total length of 192
km. About 50 percent of population is covered by sewerage network, and sewage generated from
the remaining population is going through a number of surface drains into the river. The
rehabilitation/desilting has been completed in a trunk sewer and is in progress in the peripheral
sewer.

8.2.6 Sewage Generation

As per SMP 2031 waste water generation for NCT Delhi has been estimated for 2021 and
2031.Waste water generation has been estimated at 80 percent of water supply. Accordingly, it
was estimated that 863.4 MGD and 1061.6 MGD of waste water would be generated by 2021and
2031 respectively. Table below shows the estimated generation of waste water in the year 2021
and 2031:

Table 8.5: Projected Population and Estimated Wastewater Generation of NCT of Delhi as per
SMP 2031:

Waste Water Generation (MGD)
Projected Population in 2031
2011 2021 2031

2,93,87,379 679.9 863.4 1061.6

As per the study carried out by DJB on ‘Delhi Water Supply & Sewerage Project’ funded by the
World Bank, it has been estimated that water supply requirement for Delhi in 2021 will be 5,259
MLD and wastewater generation from this level of water supply will be about 3,760 MLD.
Details of the calculation are shown in the Table 8.6 below:

Table 8.6: Water Supply Requirement and Wastewater Generation Estimated

g Volumes (MLD)
No. Details
2011 2021

1 Total water demand 5181 6272
2 Total net water supply 4144 5259
3 Waste water generated 3573 5017
4 Treated at CETP 346 755
5 Proportion not sewered 10% 5%
6 Outside sewered area 294 210
7 Net generated waste water 2218 3242
8 Infiltration 518 518
9 Gross wastewater for treatment 2736 3760

Source: Delhi Jal Board



8.2.7 Proposed Drainage Zones

As per the Sewerage Master Plan for Delhi-2031 prepared by DJB, the whole of NCT of
Delhi has been delineated into 12 proposed drainage zones excluding Cantonment and Airport.
Zone wise estimated waste water generated for 2021 and 2031 is given below:

Table8.7: Zonewise Estimated Wastewater Generation of NCT of Delhi

S Waste Water Generation (MGD)
NO‘ Drainage Zone
2021 2031

1 Shahdara 126.00 142.00
2 Okhla 162.00 187.00
3 South Delhi 34.00 40.40
4 Outer South Delhi 20.00 49.20
5 Narela 42.70 59.30
6 Coronation 67.50 79.90
7 Najafgarh 65.30 87.50
8 Nilothi 52.80 60.66
9 Kanjhawaa- Bawana 69.60 103.60
10  Rohini- Rithala 107.50 120.00
11  Dwarka 49.20 60.00
12 Keshopur 67.00 72.00
Total (MGD) 863.40 1061.60

Source: Sewerage Master Plan for Delhi 2031

Note: The Waste water generation as shown in the table includes estimation of sewage generation for sewered areas
based on zonal PPH, existing plant capacities, their utilization and integration with sewage generation from unsewered
areas.

As per the Table 8.7, it is observed that Okhla drainage zone generates the highest amount of
waste water that is 162 MGD in 2021 and 187 MGD in 2031 followed by Shahdara zone, Rohini-
Rithala zone and Kanjhawal a-Bawana zone because these zones are having larger catchment areas
and higher concentration of population served by sewerage network. Rest of the zones are
relatively smaller with lesser population and propose to generate less than 100 MGD by 2021 and
2031. Twelve drainage zones as proposed in the Sewerage Master Plan of Delhi 2031 are shown
in Figure 8.4.



Figure 8.4: Proposed Drainage Zones— NCT Delhi

Source: Delhi Jal Board



8.2.8 Proposed increasein Wastewater treatment capacity

Based on anticipated flows from aready sewered areas, Delhi Jal Board propose to
augment the wastewater treatment capacity to 731.9 MGD by constructing additional capacity of
137 MGD in seven treatment plants namely Coronation Pillar, Yamuna Vihar, Dwarka, Nilothi,
Chilla, Delhi Gate (phase I1) and Delhi Cantt. The details are presented in the Table 8.8.

Table 8.8: Proposed Waste Water Treatment Plants

Capacity in MGD
Total Sewage

Sr. Location Present Sewage Under Renovation = Treatment Capacity
No Treatment .
Capacity (MGD) / Proposed (MGD) | after augmentation
(MGD)
1 Okhla 140 124%* 170
2 Keshopur 72 - 72
3 Coronation Pillar 30 70* 80
4 Rithala 80 40 80
5 Kondli 70 20 90
6 Vasant Kunj 5 5
7 Yamuna Vihar 45 - 45
8 Ghitorni 5 5
9 Pappan Kakan 40 40
10 Narela 10 10
11 Najafgarh 5 5
12 Mehrauli 5 5
13 Delhi Gate 17.2 17.2
14 Sen Nursing 59 59
Home
15 Rohini 15 15
16 Nilothi 60 60
17 Kapashera 5 5
18 CWG Village 1 1
19 Molar bandh 0.66 0.66
20 Bakkarwala 0.66
21 Chilla 9 9
22 Delhi Cantt. - 8
TOTAL 617.06 254 725.72

Source: Delhi Jal Board

8.29 Augmentation/Upgradation of STPs
Asfar as upgradation is concerned, the plan for capacity addition is as under:

The ingtalled capacity at present is 617 MGD.However the present treatment capacity is 597
MGD since one stream of 20MGD at Rithala has been shut due to rehabilitation work of the
40MGD plant

o Sewage Treatment capacity will increase to 632 MGD by March 2021 as 35 MGD will be
added after commissioning of 50% of Coronation Pillar STP



e Capacity will further increase by 5 MGD i.e 637 MGD after commissioning of complete
70 MGD Coronation Pillar STP in June, 2021 (existing STPs of 30 MGD capacity pillar
will be decommissioned)

e In December,2022 capacity will be increased to 657 MGD after commissioning of Rithala
STP Ph-1 of 20 MGD, which is presently under rehabilitation

e Capacity will be further enhanced to 677 MGD in Dec, 2022 after rehabilitation of Kondli
STPof 20 MGD

o Capacity will be further augmented to 707 MGD in Dec,2022 after construction of new
OkhlaSTP

8.2.10 Interceptor Sewer Project

Interceptor Sewer Project has been conceptualized for abatement of pollution in the River
Yamuna because of discharging wastewater from the three major drains namely Najafgarh,
Supplementary and Shahdara drains. The scheme consists of construction of deep Interceptor
Sewers along the drains to trap and take the sewage into the interceptor sewers so that sewage can
be conveyed to Sewage Treatment Plants (STPs) for treatment before disposal into main drains.
The project envisages laying of 54 kms of interceptor sewerage along 3 major drains and it has
been divided into 6 packages. The ISP is expected to be commissioned by June 2019. By June
2019, all the 242 MGD of sewage is expected to be trapped.

Table 8.9: Package wise Breakup of the Project

Package Package Description Sub-Drains Discharge in | Flow  already
being trapped | (MGD) Trapped
(in Nos)
1 Dwarka 2 13.80 13.80
2 Nilothi and Keshavpur | 37 63.10 52.80
3 Coronation Pillar and | 19 69.10 -
Bharat Nagar
4 Rohini and Rithala 19 26.0 19.00
5 Shahdara North | 15 31.80 -
(Yamuna Vihar)
6 Shahdara South 16 37.20 315
Total 108 242.00 MGD
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New Initiatives by DJB to contral the pollution in River Yamuna
Trapping of Drains

Out of the 18 drains falling directly into River Yamuna, following 13 drains have been trapped
and/2 major drain i.e., Ngjafgarh & Shahdara are included in interceptor Sewer Project by Delhi
Jal Board:

* For the balance 03 drains, action plan has been prepared which requires construction of STPs at
the mouth of two drainsi.e., Mori Gate and Barapullah drains.

*the land for STPs is yet to be provided by DDA DIB is committed to take further action after
allocation of land.

Septage M anagement Regulations-2018

After extensive efforts by Delhi Jal Board, notification of Delhi Water Board Septage
Management Regulations-2018 was issued In Nov. 2018 for collection, transportation and
disposal of waste of septic tank.

e Asper the Regulations, Septic Tank Waste shall be collected and transported only by an
agency having avalid licence for this purpose issued by DJB

e Public Notice inviting applications from the Individual/Agencies /Firms /Companies for
grant of licence for collection, transportation and disposal of Septic Tank Waste have
been issued.

e DJB has dready designated 86 SPS locations for the collection of Septage from the
licensed vendorg/individuals engaged in-the activity of cleaning of Septic Tank waste for
licensing.

e The compliance of the Regulations and its enforcement is entrusted upon the respective
District Magistrates as under: “The District Magistrate of the area will ensure that only
license holders [vendor(s)] registered with Delhi Ja Board carry out the cleaning,
transport and disposal of Septage/dudge from the septic tanks, drains etc. in their
respective area of jurisdiction. The enforcement of these regulations will be controlled by
the Committee headed by the area District Magistrate [ Deputy Commissioner (Revenue)];
however, the Didtrict Magistrate may co-opt Committee Members from various
Government/ Municipdities/ Public Undertakings...”

e These regulations, application Performa, Terms & Conditions of Licence and notified
sites for disposal of waste can be downloaded from Dehi Ja Board website
www.delhijalboard.nic.in or may be abtained from the designated DJB office.

e It may be noted that undertaking this task without a valid license or/and dumping the
septic tank waste at any non-designated location will be punishable as per law.

e DJB hasissued 206 nos. of licenses

e The DJB is only responsible to issue the licenses to the Septage collection vendors. It is
also emphasized that DJB has no jurisdiction or authority in unsewered areas and cannot
enter and inspect any property/premise for any construction including Septic Tanks. Such
powers are available only to the Municipa Corporations, NDMC, DDA etc.

1. Decentralized STPs

DB has framed a policy for setting wup of DSTP by individua
school ¢/institutions/complexes/parks/hospitals etc o use the treated effluent for horticulture
purpose in their parks. The raw sewage Is to be lifted by them from the nearby sewer network. It
would avoid exploitation of ground water, besides ensuring recharging the same.
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DJB will alow any of the willing Dept/Societies/Institutions from the Sewer Manholes passing
from the areas for its suitable treatment as per latest DPCC/CPCB norms/guide lines for the
utilization for the purposes other than the drinking, largely for the Horticulture. The Agency shall
install a suitable treatment plant keeping in view the treatment standards for horticulture purposes
as per norms of CPCB/DPCC.

To encourage the implementation of the instant proposal, only 10% of the sewerage maintenance
charges on the volumetric consumption of water will be levied instead of 60% of the VVolumetric
Consumption charges, wherever applicable.

2. Use of Treated Effluent

DJB is promoting the use of treated effluent for non-potable purposes, such as irrigation,
horticulture, Power Plants, Water Bodies etc. In pursuit of this, DIB has installed filling points for
treated effluent at amost al WWTPs. The Biochemical Oxygen Demand (BOD) stands at <20
ppm and the Total Suspended Solids (TSS) of the treated effluent stands at <30 as well, making it
usable for non-potabl e purposes. DJB has also written to and conducted workshops with a number
of Government agencies such as DMRC, PWD, NDMC, SDMC, EDMC, NTPC, Indian Railways
(for their wagon and carriage washing) and others, encouraging them to use treated effluent. DJB
is committed to return 270 MGD of treated effluent in river Yamuna as a return flow as per
Yamuna water allocation, which is to be utilized by other riparian states as per alocation of
Yamunawater at Okhla headwork's.

3. Current utilisation of Treated Effluent

At present, DJB is operating 35 waste water treatment plants at 20 locations and the total installed
capacity of the plants located at 20 locations is 597 MGD whereas the total current production of
treated waste water is 520 MGD. After the completion of interceptor sewer project, it is expected
that another 107 MGD of waste water shall be intercepted and will be made available for
treatment at the sewage treatment plants by December’2019. Thus, the total treated waste water/
effluent will be available to the tune of 617 MGD. The treated waste water is supplied all over
Delhi through various stake holders including MCDs, CPWD, I&FC, DDA, PPCL etc. The
current usage of treated effluent is about 90 MGD.

4. Rehabilitation of peripheral sewersin Delhi

Delhi Jal Board maintains a huge sewerage network of about 8400 km. spread over entire Delhi.
Most of the crucial length of trunk sewers of sizes from 600 to 2700 mm dia has aready been
rehabilitated. The trunk sewers receive sewage from peripheral sewers and transport it to various
STPs for treatment & disposal. A large area of Delhi has been benefited after rehabilitation of
Trunk Sewers in West, Central, North and South District. A huge expenditure incurred in
maintaining temporary trolleys (more than 50) has been saved. But the complete benefit will be
achieved only after rehabilitation of the peripheral sewers (laterals of trunk sewers). Entire
sewage is still not reaching STP’s due to malfunctioning of peripheral sewer and sewage flowing
to drain causing pollution to Yamuna water. Most of the peripheral sewers are aso too old and
suffering from severe structural deterioration, outlived their economic life span and hence, exhibit
operational deficiencies. From the information collected from maintenance division, the
peripheral sewers have settled at many places and are also heavily silted up causing over flooding
in residential areas. To overcome these problems, it has been proposed to rehabilitate the
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peripheral system, so that entire sewage generated in city could be transferred to STPs for optimal
utilization of installed capacity of plants and reduction of pollution in river Yamuna. Therefore,
DJB intends to take up the peripheral sewers for rehabilitation which are dysfunctional or partially
functional due to multitude of problems such as settlement of sewers, sewage gas related
structural failures, leaking joints, digointed sewer pipes, heavy siltation, blockage due to
indiscriminate throwing of rubbish and debris into manholes, illegal discharge of trade waste and
collapsed sewers. The peripheral sewers recommended under Phase 1 for rehabilitation is
comprising of diameter ranging from 450mm to 1400mm and about 162 km of total length.

However, as per CPCB Report about 761 MGD of waste water is being out-falling in river
Y amuna through various drains between Wazirabad to Okhla, out of which 105 MGD is from
Haryana and 50 MGD from U.P. (as submitted to Monitoring Committee).

8.3 Toilet Facilities

According to Census of India 2011 data 74.3% of the total households in NCR are having
toilet facilities within the premises in comparison to all India level of 46.9% whereas in NCT
Delhi the total households having toilet facilities within the premises is 89.5%. The percentage of
Flush/Pour flush toilets connected to piped sewer system is 66.2 %, septic tank is 28.4%, other
systems are 1% and pit toilet is 2 %. The percentage of night soil disposed into open drainis 2.3%
and the percentage of servicetoiletsisnil.

8.3.1 Issuesand Challenges

There is a substantial gap between demand and availability of sewer network and sewage
treatment facility. The issues related to the sewerage system in NCT Delhi are given below:
L ess Coverage of Sewage Network Services

It is observed that 45 percent of total area of NCT Delhi has no sewer facility. The
expansion of sewerage network that has lagged behind the growth of population resulting in
overflow of sewage into drains causing river pollution or creation of cess poolsin low lying areas
of the towng/settlements.

Sawage Treatment lessthan Sewage Generation

Sawage treatment at present is 1,589 MLD against generation of 2,996 MLD which leads
to a gap of 1,407 MLD. 34 number of treatment plants of capacity 2,475 are present in the city.
Total Capacity for Sewage treatment was 2700.03 MLD, out of which only 1546.2 MLD was
treated and 1153.70 MLD was left untreated in the STPs. Around 50 percent of total generated
sewage is untreated and 43 percent of the treatment capacity has not been utilized. The untreated
sewage is let in the drain and ultimately into the river Yamuna. Thus the gap even after the
treatment will continue to remain 521 MLD making it necessary to construct more STPs.

Recycle and Reuse

In NCT Delhi, out of treated sewage available for reuse in Delhi, 645 MLD is reported to
be used in Horticulture/ Irrigation/Power plant, against the present sewage generation of 2,996
MLD which works out to be 21 percent. However, it is observed that, the trend for
recycling/Reuse of treated sewage is insufficient at present as the reuse systems/ network are not
yet devel oped because planning for prospective usersis not done at the time of conceiving STPs.
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I nefficient Operation and Maintenance

- The lack of proper maintenance of the sewerage system has resulted in blocking and
overflowing of sewers, open manholes and back-flows. The inadvertent act of throwing street
sweepings and garbage into manholes/open drains results in blocking of sewers and creates
cess pools resulting in environmental degradation, foul smell and diseases. Age old system of
manual cleaning of sewers is still followed instead of use of modern machines like jetting
cum suction machines, which are quick and do not damage the inner surface of the sewers.

- The upper reaches of sewerage system, where flow mostly remains below the self-cleansing
velocity, are gslited up as they have no system of regular flushing. There is need for
comprehensive maintenance plan for de-silting of the entire sewer system of the city.

- The operation and maintenance of STPs has been mostly neglected. Many times, the sewage
is by passed. At many places the condition of mechanical and electrical equipment is in bad
shape and pumps are old and consume more power. Renewals are not done timely. Preventive
maintenance is generally not available.

- Cost recovery and collection efficiencies are poor. Revenue generation through recovery of
resources viz. recycled water, manure and waste to energy; should be resorted for recovery of
the expenditure in operation & maintenance. Proper and adequate maintenance is not possible
in case of less cost recovery. Lack of proper O&M affects the environmental degradation.

8.3.2 Strategies, Policiesand Proposals

- Theentire area of NCT Delhi should be covered with sewer facilities. Strengthening and up-
gradation of old sewer lines should be carried out in view of re-densification and
redevel opment.

- Additiona capacity of sewage treatment should be created by way of establishment of STPs
with latest technology.

- The treatment capacity of the treatment should be fully utilized and all necessary remedial
action for bringing the required sewage to the treatment plants should be undertaken by the
DJB on priority basis.

- Untreated sewage should not be allowed to flow into the drains and river or other water
bodies.

- All projects related to group housing, institutions, industries, townships etc should be
mandated to make provisions for primary treatment of sewage within the project area.

- A detailed Sewerage Zona plan should be prepared with the purpose of zero disposal of
sewagein theriver Yamuna.

- The Plan should aso evolve policy and mechanism to use the treated sewage water and other
waste for commercia utilization in different activities.

- All new projects related to group housing, institutions, industries, commercial complex etc.
should be mandated to make provisions for primary treatment of sewage within projected area
meeting standards prescribed by CPCB.
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- Awareness among residents of the city must be created through campaigning in association
with RWAs, NGOs and other active groups for improving sanitary conditions and overall
circumstancesin NCT Delhi.

- As per the notification dated 28.07.2010 issued by Ministry of Urban Development and
Poverty Alleviation (Delhi Division) GOI on Building bylaws 1983, every premises having
water consumption more than 12.50 KL, to install recycling plant and use the treated effluent
for non-portable use.

- It is advisable that a policy of zero discharge should be adopted in all new developments,
wherein al the treated water (treated< the effluent standards of 10 BOD/10 SS) is used within
the proposed development for various non-potable requirements and whatever margina
discharge remains can be released in storm water drain to recharge the ground water.

8.4 Storm Water Drainage

Drainage is an important element of physical infrastructure and constitutes removal and
disposal of surplus rain/irrigation water from the land. It has three aspects namely flood
protection, prevention of water logging and disposal of storm water.

Storm Water Drainage of Delhi is a combination of a number of natural and man-made drainage
systems — five drainage basins, large natural drains, storm water drains aong the roads and
combined sewer cum storm water drains (sometimes as a bypass arrangement for blocked sewer
lines) which creates a complex situation. Most of the water collected through different drainage
systems get discharged into theriver Y amuna.

Topography, rainfal intensity, soil characteritics, irrigation methods, crops and vegetative cover
are important factors for deciding the type and design of drainage system. Hon'ble National Green
Tribunal, under OA No.6 of 2012 and OA No0.300 of 2013 in the matter of Manoj MisraVs UQOI
& others, vide its Judgment dated 13/01/2015 directed that, there shall be no construction and/or
coverage of any of the drainsin Delhi by any Authority or Municipal Corporation.

The storm water takes natural course on land, depressions, ponds etc. To ensure recharge and
prevent contamination of storm water carrying or water retaining bodies, separate systems of
sewage and storm water are recommended throughout the city.

8.4.1 Existing Drainage System

The topography of Delhi created a drainage system that carried rain and storm water from
higher elevations of the West to the Yamuna, providing a natural drainage. While the eastern,
low-lying side was originally a part of the flood plain of the river and considered un-inhabitable
due to frequent floods. The Eastern wing which is also called Trans-Y amuna area houses about 20
percent of thetotal population of Delhi.

8.4.2 Natural Drainage System

The NCT of Delhi has three magjor drainage basins, namely, Najafgarh, Barapullah and
Trans-Yamuna basins. There are also a couple of very small drainage basins (Aruna Nagar and
Old Chanderwal) that have outfall directly into Yamuna. The Najafgarh basin is the largest of al
the basins and accounts for close to two third of the area of NCT of Delhi. As per the Delhi
Drainage Master Plan-1976 there are atotal 201 Natural drains in three magjor basins of Delhi. As
per 1976, Drainage Master Plan NCT of Delhi was divided in five Drainage basins as follows:
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1) Alipur Block

2) Khanjhwala Block

3) Ngjafgarh Block

4) Trans Y amuna Block

5) Mehrauli Block

Now IIT has divided NCT of Delhi in 3 Major Drainage basins as shown in figure 8.5 as given in table 8.9 below. There
are also a couple of very small drainage basins (Aruna Nagar and Old Chandrawal) that have outfall directly into
River Yamuna. Drainage basin-wise distribution of drains is given in Table 8.10 (Source: Drainage Master Plan for
NCT of Delhi

As per the drainage map prepared by the Irrigation and Flood Control Department, GNCTD, NCT
of Delhi has been demarcated into six drainage zones namely (i) North Zone, (ii) West Zone, (iii)
Central North West and South East Zone, (iv) Central South and South East Zone, (v) East Zone,
and (vi) South Zone. Irrigation and Flood Control Department is having 57 drains with total
drains length of 381.68 KM. 16 Nos. drains with 202.69 KM length are having discharge carrying
capacity of 1000 cusec and above, while 41 nos. of drains with 178.99 Km length have discharge
capacity of less than 1000 cusec. Alipur catchment located in the north has the longest length of
drain measuring +2%7 km and has a discharge of 207.26 edmees. The catchment at Mehrauli in
the South has the shortest length of main dran which measures 8.09 km. The catchment at
Kanjhawaa in the west has the lowest number of discharges which is 52 cumecs measuring a
length of 120 km. Table 8.11 presents the catchment area of the natural drainsin the city

Table 8.11: Drainage Channels and Catchments for Delhi

S Catchments  Location Length of main Drainage Channels Discharge
No Drains (Km) (cumecs)
Supplementary
Drains Bawana -141.57
1 Alipur North -127.7 Escape-
Drain No. 6 -new 65.69
drain
2 Kanjhawala  West 10769 Mungeshpur 52
Central- Ealﬂ:rfﬁlafh 222
3 Najafgarh North, West, 10814 , .
South-West Bhupania-Chudania
(from Haryana) 40
Trans Shahqara outfall - 158
4 Yamuna East 50.65 Ghazipur
Trunk drain no. 1 86
5 Mehrauli South -8.09

Source: Drainage Master Plan for NCT of Delhi

Figure 8.5 shows the mgor basins of NCT Delhi namely Trans-Yamuna, Barapullah and

Najafgarh basins.

Table 8.10: Basin wise Natural Drainsin Delhi as per 1976 Drainage Master Plan

S.No Basn Number of Drains

1 Trans— Yamuna 34
2 Barapullah 44
3 Najafgarh 123



S.No Basn Number of Drains

Total Number of Drains 201
Source: Drainage Master Plan for NCT of Delhi

As per the drainage map prepared by the Irrigation and Flood Control Department, GNCTD, NCT
of Delhi has been demarcated into six drainage zones namely (i) North Zone, (ii) West Zone, (iii)
Central North West and South East Zone, (iv) Central South and South East Zone, (v) East Zone,
and (vi) South Zone. Irrigation and Flood Control Department is having 57 drains with total
drains length of 381.68 KM. 16 Nos. drains with 202.69 KM length are having discharge carrying
capacity of 1000 cusec and above, while 41 nos. of drains with 178.99 Km length have discharge
capacity of less than 1000 cusec. Alipur catchment located in the north has the longest length of
drain measuring 127.7 km and has a discharge of 207.26 cumecs. The catchment a Mehrauli in
the South has the shortest length of main dran which measures 8.09 km. The catchment at
Kanjhawaa in the west has the lowest number of discharges which is 52 cumecs measuring a
length of 120 km. Table 8.11 presents the catchment area of the natural drainsin the city

Table 8.11: Drainage Channels and Catchmentsfor Delhi

- Catchments Location Length of main Drainage Channels Discharge
No Drains (Km) (cumecs)
Supplementary
Drains Bawana 141.57
1 Alipur North 127.7 Escape-
Drain No. 6 -new 65.69
drain
2 Kanjhawda @ West 107.09 Mungeshpur 52
Central- Ed@:fafh 222
3 Nagjafgarh North, West, 108.14 . .
South-West Bhupania-Chudania
(from Haryana) 40
Trans. Shah(_jara outfall - 158
4 Yamuna East 50.65 Ghazipur
Trunk drain no. 1 86
5 Mehrauli South 8.09

Source: Drainage Master Plan for NCT of Delhi



Figure8.5: Major Basinsof NCT of Delhi

Source: Drainage Master Plan for NCT of Delhi



Figure 8.6: Drainage Map of NCT Delhi

Source: Irrigation and Flood control Department, Govt of NCT of Delhi



The above map shows the drainage Map as defined by Irrigation and Flood Control Department,

NCT of Delhi.

1. Nagjafgarh drain 12. Sen Nursing Home drain
2. Magazine Road drain 13. Drain No. 14

3. Sweeper Colony drain 14. Barapullah Drain

4. Khyber passdrain 15. Maharani Bagh drain

5. Metcalfedrain 16. Kakaji drain

6. KudsiaBagh drain 17. Okhladrain

7. Moatdrain 18. Tughlakabad drain

8. Trans YamunaMCD drain 19. Shahdaradrain

9. Mori Gate drain 20. SaritaVihar Drain

10. Civil Mill Drain 21. LPG Baottling Plant Drain
11. Power House drain 22. Tehkhand Drain

There are total of 201 natural drains in the three mgor basins of Delhi. The fina disposal of
majority of the storm water generated from Delhi is into river Y amuna through 22 outfall points
distributed across the stretch along its course through Delhi.

8.4.3 Man-Made Drainage System

The total length of drainsis 1,700 kms spread over 12 municipal zones. There are 1,296
drains with a total length of 1,694.1 km out of which the west zone has the longest length which
measures 410 km and Sadar- Paharganj zone with the shortest length measuring 4.5 km. Shahdara
North zone has the highest number of drains which is 197 and Sadar-Paharganj and city zone has
the lowest number of drains which are 10 each. The details of the number of man-made drains and
their lengths are given in Table 8.12.

Table 8.12: Existing Drainsin Delhi under MCD

Sr.No Zone Number of Drains Total Length of Drains (km)
1 Central 41 47
2 South 127 102
3 Sadar-Paharganj 10 5
4 Karolbagh 47 23
5 City zone 10 9
6 Civil Lines 7 339
7 Shahdara South 174 134
8 Shahdara North 197 135
9 Narela 84 83
10 Rohini 142 180
11 West 185 410
12 Najafgarh 202 228
Totd 1296 1694

Source: Nav Bharat Times, New Delhi, 31 July 2006 (CDP Delhi)



8.4.4 Departmental Jurisdiction

Table 8.13: Storm Runoff System of NCT Delhi and departmental Jurisdiction

ﬁlro. Agency name Length (km)
1 Irrigation and Flood Control 381.68
2 Public Works Department 2064.08
3 South Delhi Municipal Corporation 258.78
4 North Delhi Municipal Corporation 122.46
5 East Delhi Municipa Corporation 140.63
6 New Delhi Municipal Council 335.29
7 Delhi Development Authority 251.30
8 gel hi Stqte Industria and Infrastructure Devel opment 98.12
orporation
9 Delhi Cantonment 39.68
10 National Thermal Power Corporation Limited 311
11 UP Irrigation (Old Agra Canal) 0.31

Source: Drainage Master Plan for NCT of Delhi

Table 8.13 lists al the agencies that manage the storm runoff emanating from the entire urban
expanse of Delhi carried by atotal of 426.55 km of natural drainage lines and a cumulative length
of 3,311.54 km. The Ngjafgarh basin is the largest of all the basins and accounts for close to two
third of the area of NCT of Delhi.

8.4.5 Existing Policies and Proposals

Irrigation & Flood Control Department is working on a project to regjuvenate 10 water
bodies by diverting the adjacent drain and treating the waste water through a constructed wetland
system in phased manner subject to availability of funds and approval.

The Irrigation and Flood Control Department and DJB are working on a project to rejuvenate 201
water bodies through treated wastewater from the STPs. DJB has undertaken pilot projects in
Dwarka and Rohini to create artificial water bodies using treated wastewater (through constructed
wetlands).

The Delhi Government mandates provision of installation of on-site decentralized wastewater
treatment system by industries, hotels, construction Projects. Five/four-star hotels and hospitals
having more than 50 beds have also been directed to install decentralized STPs. Drainage Master
Plan for NCT of Delhi has been prepared by IIT Delhi. The final report of Delhi Master Plan submitted by
1T Delhi is under consideration for recommendation by Technical Expert Committee headed by member
(RM), CWC for its approval by Government.

DJB is executing the project of laying of interceptor sewer along three mgjor drains Ngjafgarh,
Supplementary and Shahdara out of which 93 MGD has already been trapped. The project is
expected to be completed in 2019. Thereis a policy proposed to connect every household in Delhi
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to the sewer system, where DJB will bear the cost of entire network and connections. The policy
isstill isadraft stage and pending approval.

8.4.6 Policiesand Proposals

Encroachments and diversion of water bodies (like rivers, lakes, tanks, ponds, etc.) and
drainage channels (irrigated area as well as urban area drainage) must not be alowed, and
wherever it has taken place, it should be restored to the extent feasible and maintained

properly.

Storm drain should not ever outfall into sewer system in any condition since they are never
designed for such situation and shall therefore result in surcharge of sewerage network and
may flood some of the areas with sewage. All such cases should be identified and
immediately addressed.

Practice of opening sewer man-holes to discharge local storm water should be banned.
Adequate system to discharge storm water should be developed and public awareness should
be created towards ill-effects of diverting storm water into sewer lines.

- All the household sewer should be trapped to sewerage system and no one be allowed to
connect storm water drain.

Households draining storm water into the sewer lines should be penaized. Locality level
storm drains should be revived or as an alternative groundwater recharging mechanism should
be developed by individual household — at own cost. Awareness campaign should be carried
out to sensitize public in this regard.

The storm water is diverted from drains to nearby parks where depression storages have been
created to reduce flooding.

There is a natura temptation to dispose off wastes into available storm water collection
system with impunity. Use of garbage disposa bags should be made mandatory for
businesses along road carriageways.

Storm drains should be treated as key public assets and no encroachment should be allowed.
Any encroachment of the drain should be immediately removed and reported back.
Department managing the storm drain should be made responsible for keeping drain
encroachment-free. Special drives to remove encroachments from the storm drains should be
taken up. Also, in the locations such compromise of the section has happened, adequate
measures should be taken immediately to restore the original carrying capacity.

- The capacity of present drainage system through densely populated area be anayzed and if
there found of in sufficient capacity the remodeling/planning of new drainage system should
be carried out.

- Design of new storm water drains should not be done in isolation. Overall impact of any new
drain on the existing storm water drainage system should be studied.

- Policy guidelines should be issued to al the concerned department providing services such as
water supply, sewerages, power supply, gas supply, oil pipe lines, connectivity/ internet/
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entertainment networks etc., so as to ensure no hindrance for free flow of drain/ de-silting
operations.

- To improve flood management low cost sensors which can also serve the purpose of issuing
appropriate warning should be used

- Regular de-silting should be undertaken to avoid reduction in storage capacity of the water
bodies. Effective and timely de-silting would help keep the storm water drains unclogged.
Effort should be made to put all the storm water drains under single agency.

- Many of the water bodies have become redundant over the years and are not even properly
connected to their catchments. Once rejuvenated, these water bodies can play a pivotal rolein
reducing the flooding as they act as detention and recharge basins. They should be
continuously monitored and maintained in order to reduce runoff into storm drains.

- Dumping of waste into water bodies should be prohibited to maintain ambient water quality.
No encroachment or unauthorised construction in wetlands should be permitted.

- Thecivic agency (DMC's) should ensure 100% home collection of MSW, so as to ensure that
it is not dumped in or around the drain by the nearby residents. The DMC's should also be
making responsible to remove MSW from the banks of storm water drains.

85 Solid Waste Management

Solid Waste Management (SWM) is a mgjor environmental concern and is increasingly
becoming an important challenge for urban and sub-urban areas. Over the years the amount of
municipal solid waste generated in cities has been increasing due to rapid growth of urban
popul ation, improvements in economic conditions, change in lifestyles and consumption pattern.
The amount of per capita generation of solid wastein Indiais estimated to have increased at arate
of one percent - 1.33 percent annually. Municipal solid waste is heterogeneous in nature and
consists of a number of materials generated by various activities asindicated in Box 8.1
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Box 8.1

On the basis of source and degeneration characteristics solid waste can be classified as follows:

1. Municipal Solid Waste: As per the Municipal Solid Waste (Management &Handling) Rules
2000 garbage is defined as MSW which includes commercial and residential waste generated in a
municipal or notified areas in either solid or semi-solid form.

2. E- Waste: As per the CPCB Guidelines (2008), “e-waste is defined as waste generated from
used electronic devices and household appliances which are not fit for their originally intended use
and are destined for recovery, recycling and disposal.”

3. Hazardous Waste: Hazardous waste has been defined in Rule 3 of the Hazardous Wastes
(Management, Handling and Trans-boundary Movement) Rules, 2008 came into force with effect
from Sep. 24, 2008, as any waste, which by reason of any of its physical, chemical, reactive, toxic,
flammable, explosive or corrosive characteristics causes danger or is likely to cause danger to
health or environment, whether alone or when in contact with other wastes or substances.

4. Plastic Waste: “Plastics are non-biodegradable, synthetic polymers derived primarily from
petro-fossil feedstock and made-up of long chain hydrocarbons with additives and can be moulded
into finished products CPCB, 2012). In India, approximately eight Million tonnes plastic products
are consumed every year (2008).

5. Construction and Demolition Waste: Construction and Demolition waste is generated
whenever any construction/demoalition activity takes place. It consists mostly of inert and non-
biodegradable material such as concrete, plaster, metal, wood, plastics etc.

6. Biomedical Waste: Bio-Medical Waste is generated during the diagnosis, treatment or
immunisation of human beings or animals, or in research activities pertaining thereto, or in the
production or testing of biological and including categories mentioned in Schedule-l of the Bio
Medica Waste (Management and Handling) Rules 1998.

Sources: Regional Plan 2021

85.1 Existing Situation

As per the NEERI study, the solid waste generated in Indian cities has increased from six
million tonnes in 1947 to 48 million tonnes in 1997 and is expected to increase to 130 million
tonnes per annum by 2021. It clearly indicates that in 50 years from 1947 to 1997, generation of
solid waste increased by eight times whereas urban population increased by three times.

According to NCRPB estimates based on population as per Census 2011, 13,199 MT solid waste
is generated per day in NCR in the year 2011. Highest amount of solid waste was generated in
NCT Ddhi i.e. 10,051 MT/day (76 percent) followed by UP sub-region 1,638 MT/day (12
percent), Haryana sub-region 1,373 MT/day (10 percent) and Rajasthan sub-region 137 MT/day
(1.03 percent).
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Figure 8.7: Solid Waste Generation in NCR (M T/Day)

Source: Estimate by NCRPB Planning team based on population as —per Census, 2011

The methodology for estimating the MSW is based on the per capita generation of MSW in
accordance with the norms prescribed by CPHEEO. As per MSW Annua Review Report of
DPCC, the total Municipa Solid Waste generated is 8930 tonnes/day. The number of municipal
authorities responsible for management of municipal solid wastes in the state is given below:

Table 8.14: Waste Generated in NCT Delhi

Sr.No  Municipal Authority Waste Generated

1 North Delhi Municipal Corporation 3000 MTD
2 South Delhi Municipal Corporation 2500 MTD
3 East Delhi Municipa Corporation 2500 MTD
4 New Delhi Municipa Council 300 MTD
5 Delhi Cantonment Board 90 MTD

Source: Annual Review Report of DPCC, 2014
Note: May refer to the observations of SDMC in the Annexure J for the amount of solid waste collected daily in all four
zones of SDMC

8.5.2 Concerned Local Bodies Responsible for SWM

Various agencies/organizations that are responsible for the management of Municipal
Solid Waste in Delhi are as below:

Urban Local Bodies

Municipal Corporation NDMC Delhi Cantonment
of Delhi (MCD) Board
*  North MCD
* East MCD
*  South MCD



Role: Municipa Corporation of Delhi (MCD), New Delhi Municipal Corporation (NDMC) and
Delhi Cantonment Board (DCB) are three local municipal bodies responsible for MSW
management in their respective jurisdiction in Delhi.

Other Government Organizations

| | |

Delhi Development Delhi Energy Development Department of Flood Control
Authority (DDA) Authority (DEDA) of Delhi (DFCD) Board

Role: Delhi Development

Role: Delhi Energy
Development Agency (DEDA)

Role: Department of Flood
Control of Delhi (DFCD) for

Authority (DDA) for siting and
allotment of land for sanitary
landfill sites and

other waste processing sites as
per requirement

for solid waste
utilization projects aiming at
biogas for energy generation

supplying soil to be used as
cover for landfills

Non- government Organisations

| [ |

NGOs RWASs and Societies Private Operators

Role: NGOs are responsible for Role: RWAs and societies Role: Private operators provide
mobilizing door-to-door propagate and carry out infrastructure and technical
collection, segregating and sustainable waste management  expertise in collaboration with
sorting waste and helping form practices in their respective the government to collect

street sweeping brigades. complexes/areas. MSW at the ward level to

They can provide capacity landfill sites or waste-to-energy
building and assist informal rag plants. They can also integrate
pickers for social inclusion and informal scrap dealers into the
economic opportunity. mainstream for recycling.

8.5.3 Existing Processing/Disposal Facilities

At present there are four Composting Plants, one waste to energy plant which is
operational and two more are under instalation, one C & D waste plant and three operational
Sanitary Landfill sites. The details of these facilities are given below.

Compost Plants

NCT Delhi has four Compost Plant with total capacity of 975 TPD located at Okhla,
Bhalaswa and Tikrikhurd, Narela. Out of these, the compost pant at Bhalaswa has the highest
capacity of 500 TPD spread over an area of 4.9 Ha and operating at 50 percent of its capacity.
The compost plants located at Okhla are the oldest out of which the plant managed by MCD (150
TPD), setup in 1981 is presently closed and proposed to be upgraded to 200 TPD. The other plant
managed by NDMC at Okhla has a capacity of 200 TPD is operating below its capacity.
Similarly, the plant at Tikrikhurd located at Narela has the lowest capacity of 125 TPD. All these
plants are using Aerobic Windrow Composting technology. Authorization has been issued to two
compost plants i.e. M/s IL & FS Compost Plant at Okhla and M/s Delhi MSW Solutions Ltd,
Narela-Bawana. The plant wise details are givenin Table 8.15.
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Table 8.15: Details of Compost Plantsin Delhi

. - ) Area  Year
No Facility Capacity (ha) Started Technology Remark
Aerobic
p  Okhla(MeD) 150TPD 32 1981 Windrow | roposedtobe
presently closed . upgraded to 200 TPD
Composting
2 OkhlaNDMC 200TPD 34 1985 Do Operated below
capacity
Bhalaswa (private Operating at 50 percent
3 sector — NWMIL) 500TPD 4.9 1999 Do capacity
TikriKhurd, .
4 Naeda(APMC  125TPD 26 2001 Do Dedicated at 50 percent
_ waste stream
and Private)

Source: Annual Review Report of DPCC, 2014

SDMC has started decentralized processing of waste facilities by installing Bio-methanation
plants having capacity of 5 TPD and 1 TPD of solid waste in each zone. SDMC also has proposed
the setting up of 2 nos. of Biogas plants (200 TPD capacity each of cattle dung) at Nangli Dairy
Colony, Ngjafgarh and Goyla Dairy Colony, Ngjafgarh. These plants are likely to be operational
by March 2021. SDMC also started processing of Solid Waste by 109 nos. Commercia Bulk
Generators.

8.5.4 Wasteto Energy Plants

The Municipal Corporation/ Municipal Councils and other agencies responsible for
managing the solid waste have made some efforts to recycle the waste and also to generate power
from waste. Consent to establish has been issued to three wastes to Energy plants at Okhla,
Ghazipur and Bawana respectively. These three wastes to Energy plants will solve the problem of
disposal of Biodegradable Municipa Solid Waste to some extent. Timarpur-Okhla Waste to
Energy Plant is operational and other two are under ingtallation. Out of these three plants, the
plant at Narela-Bawana managed by Delhi MSW Solutions Ltd is proposed to have the maximum
capacity of 3,000 TPD with electricity generation capacity of 24 MW. The plant at Okhla and
Ghazipur is having a capacity of 1950 TPD and 1300 TPD respectively with electricity generation
capacity of 16 MW and 12 MW respectively. There is proposal to increase the capacities of
exigting Okhla Waste to Energy plant by 500 TPD and Ghazipur Waste to Energy plant by 1200
TPD. Plant wise details are given in Table 8.16.

Table 8.16: Details of Waste to Energy Plants

Capacity of
Sr. Waste Area  Year
N - Technol Remark
No ¢ Processing (ha) Started echnology emar
(TPD)
J\I/i:s?;p#rré Ina Refuse-derived
1 =sing 1950 6 2007 fuel 16 MW
il technolo
Okhla Compost site gy
East Delhi Waste
Processing Company Under
> PvtLtd Ghazipur 1300 " ingtallaion 2° 12 MW

(under installation)
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Capacity of
Sr. Waste Area Y ear
NoO Name Processing (ha) Started Technology Remark
(TPD)
Delhi MSW
solutions Ltd Narela- Under
3 Bawana Road (under 3000 " ingallation Do 24 MW
installation)

Source: Annual Review Report of DPCC, 2014

DDA had handed over a piece of land approx. 47.347 acres at Tehkhand near SLF Okhla to
SDMC for Solid Waste Management Facilities on 1.11.2017. SDMC has aready awarded the
work of setting up of Waste to Energy plant for processing of 2000 MTD of Solid Waste on 15
acres land to the concessionaire. The work of development of site for setting up of plant has
already been started at site. It is expected that New Waste to Energy Plant will be made
operational by Dec 2021.

855 C & D WastePlants

Delhi has a capacity to process 2,650 MT of debris per day through its three plants
located at Burari (2,000 TPD), Shastri Park (500 TPD), and Rani Khera (150 MT).

Processed C & D materia is used for tiles/pavement blocks and also ready-mix concrete,
aggregates etc. A fourth C&D waste plant has been proposed at Bakkarwala which will have the
capacity to process 500 M T of debris coming in from construction sites across Delhi every day.

SDMC has notified 65 locations in various wards for collection of C&D waste at ward level.
DDA handed over a piece of land measuring approx. 4.309 acres to SDMC for setting up of
Construction & Demolition (C&D) waste processing plant at Maidangarhi and Satbari area on
31.5.2019. Process for change of land use iswith DDA.

8.5.6 Sanitary Landfill Sites

NCT Delhi has three Sanitary Landfill Sites |ocated at Bhalaswa, Ghaxipur and Okhla out
of which the landfill site at Ghazipur is the oldest, started in 1984 with a capacity of 2000 TPD.
The other two landfill sites at Bhalaswa and Okhla were started in the year 1993 and 1994
respectively with a capacity of 2200 TPD and 1200 TPD respectively. These Landfill Sites were
proposed to be filled to its full capacity for the period of 20-25 years. However, it is observed that
these sites have been utilized for more than 40 years. The total capacity of the landfill site also has

been over spilled.
Table 8.17: Details of Sanitary Landfill Sites
Are Year Waste Endof  Height
Name of . . Zones . .
: Site Location a Starte | Receive Covered Landfil  (Permissibl
No (ha) d d (TPD) | Life e ht 20m)
Civil lines,
Bhalasw  North 21.0 Karol 35-42m
ba Delhi g 1998 2200 Bagh, 2005 ariation)
Rohini,
Narela,



Sr Are Year Waste

. g??e of Location a Starte | Receive
No (ha) d d (TPD)
. East 29.1
2 | Ghazipur Delhi 6 1984 2000
South 16.2
3 Okhla Dahi 0 1994 1200

Source: Department of Urban Devel opment, Gowvt. of Delhi, 2007

Zones
Covered

Nagjafgarh

Shahdara
(South and
North), city
Sadar,
Pahargan;
and NDMC

Central,
Najafgarg,
South and
Cantonmen
t Board

End of
Landfil
| Life

2008

2005

Height
(Permissibl
e ht 20m)

255-35m
(variation)

325-40m
(variation)

The Table 8.17 and Figure 8.8, gives the details and shows the location of Sanitary landfill Sites

and other waste processing plants present in NCT Delhi.

DDA had handed over a piece of land approx. 47.347 acres at Tehkhand near SLF Okhla to
SDMC for Solid Waste Management Facilities on 1.11.2017. SDMC has aso initiated the work

of Engineered Sanitary landfill site on 32.347-acre land.



Figure 8.8: Location of Sanitary Landfill and other Waste Processing Plants

Source: GSDL



8.5.7 Projected Generation of Solid Waste

It is estimated that total solid waste generation in NCR would be 19,190 MT/day by the
year 2021 and handling this quantity of waste need specia efforts and funds. Sub-region wise
details of solid waste generations are given in Table 8.18.

The methodology for estimating the MSW is based on the per capita generation of MSW in
accordance with the norms prescribed by CPHEEO Manua on Municipal Solid Waste
Management for cities with different population ranges.

Table 8.18: Projected Solid Waste Generation in NCR, 2021

S. Sub-r egion Solid Waste Generation

No. 2021 (in M T/Day) Per centage

1 NCT Delhi 15413 54.52

2 Haryana 4971.34 17.59

3 Rajasthan 1579.71 5.59

4 Uttar Pradesh 6305.82 22.31
Total 28269.87 100

Source: Regional Plan 2021 of NCR & Addendum to Regional Plan 2021 for NCR

The garbage from unauthorized developments, slums, JJ settlements, etc. is not collected which
further adds to the environmental degradation. The projected average garbage generation up to the
year 2021 is @ 0.68 kg per capita per day and total quantum of solid waste is 15750 tons/day as
givenin Table 8.19.

Table 8.19: Projected Solid Waste Generation in NCT Delhi

S. Existing Capacit Projected

No. L ocal Body Area (Tons/dgay)a§014 ’ Ger:er ation for 2021

1 MCD 8000 15100

2 NDMC 300 550

3 Cantonment 90 100
Total 8390 15750

Source: MPD 2021

85.8 Provision of Landfill Sitesin Master Plans

It is imperative that SWM sites are identified and marked in the Master Plans which are
statutory documents. An analysis of Master Plan of Delhi reveals that, presently solid waste is
being dumped at three landfill sites, namely Bhalswa, Ghazipur and Okhla and three new sites
have been identified at Jaitpur, Narela Bawana Road and Bhatti mines. DDA has yet to handover
the land for the new sites to the Municipal Corporation. In view of the recent Delhi High Court
order, the proposed site at Bhatti mines is not to be used for sanitary land filling. The High Court
of Delhi has set up a committee of DDA and MCD officers to expedite identification of landfill
site.

8.5.9 Issuesand Challenges

Delhi produces the largest amount of solid waste in the country i.e. 10,500 tonnes per day
of municipa solid waste. Total waste generated in 2011 was 8,390 MT per day which is estimated
to be 15,750 MT per day in 2021. Thereis hardly any segregation done in most part of Delhi, the
efficiency islessthan 70 percent.
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Approximately 55 percent of the total generated waste is processed through Waste to Energy and
Waste to Compost plants and rest is dumped in three Sanitary Landfill Sites (SLFs). About 70-80
percent of the generated MSW is collected, while the rest remains unattended to on streets or in
small open dumps. The Sanitary Landfill site a Narela-Bawana is the only scientific engineered
sanitary landfill, while other sites are primarily disposal sites. Technology used in the system is
inappropriate which leads to underutilization of existing resources and inefficiency in collection.
Timarpur WTE plant which was put up in late 1990s in Delhi, had to close down because of the
incorrect waste characterization and inappropriate technology selected for the project.

8.5.10 Paliciesand Proposals
In order to improve the overall situation of SWM in NCT Delhi it is recommended that:

- A detaled Solid Waste management plan needs to be prepared on the basis of guidelines
provided by CPHEEO manual for managing the solid waste in the city. It would be
appropriate that the local bodies plan for the entire city indicating landfill sites in a
decentralization manner for reducing the transportation cost and also for reducing carbon
footprints.

- Dueto limited availability of land for the use as landfill site, the authorities should work
towards achieving ‘Zero Waste’ in the city. The practices of four R’s i.e. Reduce, Reuse,
Recycle and Recover should be adopted as a policy at the regional, sub-regional and the
local body levels. The prevalent system of recycling and recovery of plastic, glass, metal,
paper, etc. from the domestic waste which is completely informal and unorganized,
should be done in more organized, scientific, cost effective and environmental friendly
manner. The segregation of biodegradable waste from non-biodegradable waste such as
plastics, glass, metal, paper etc. at the source should be made compulsory.

- Land parcels for the treatment and disposal of waste should be identified and reserved at
zonal levels. A decentralized method of waste treatment and disposal including
vermiculture, composting etc to be adopted to prevent the formation of new landfill sites
in the city which is not a sustainable option for solid waste management.

- There is a need to create public awareness among the citizens so as to make them
understand the importance of segregation of waste, ill effects of littering to improve the
sanitation in the surrounding areas. NGOs and Resident Welfare Associations should be
actively involved in public awareness campaigns.

- Thereisaneed to improve the efficiency and effectiveness of solid waste management at
each stage including waste segregation at source, waste collection, waste transportation,
treatment and disposal of waste which can be achieved by strengthening the institutional
capacity building measures. NGOs and private sector to be involved through PPP mode
for effective management of waste. At the same time, informal sector which consists of
rag pickers, door to door collectors, etc to be included in the SWM planning process.

- It is also suggested to provide training on Solid Waste Management to integrate waste
pickers and waste collectors through concessionaires from time to time and training
centres to be set up.

- It isalso suggested to designate land parcels for the disposal of inert like soil fraction etc
generated after Bio-mining/Bio-remediation of legacy waste near the dumping sites.
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- Adequate C & D waste collections locations to be identified at ward level which will cater
to various zones and which will be further transferred to the C&D waste processing
facilities.

- Mechanisms like charging of penalties to the waste generators who throw/ dispose off
waste on the streets, open public spaces and drains. Defenders/offenders to be levied
challans and amounts to be recovered from them as per bye-laws. Corrective measures to
be explored and examined in Master Plans, ZDPs by Loca authorities and state
governments to undertake penal actions against theillegal dumping of waste.

- Facilitiesto be established for processing/disposal of plastic waste. It is suggested that the
State Government should initiate some policies to reduce / restrict the use of plastic and
alied materialsin e-commerce sector or in the industries where it is possible.

The authorities should strive to achieve the Service Level Benchmark prescribed by MoUD, for
the SWM indicator.
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9.1 Background

The population of National Capital Territory of Delhi experienced an annual growth rate of
2.1 percent in the last decade (2001-2011) and was recorded as 167 lakhs in 2011. With the
emergence of the CNCR towns, the growth rate of Delhi has decreased over the last two decades,
but in absolute numbers the population of the city continues to grow and so does the demand for
employment and housing. Housing is a basic necessity and an important component of human
settlement planning. Housing the migrants has also remained a concern as Delhi attracts migrants
from all parts of the country in addition to the floating population. Any gap in demand and supply
of housing can lead to proliferation of dums and unauthorized development.

9.2 Existing housing scenarioin NCT Delhi

9.2.1 Household and Household Size

As per Census of India “a 'household' is usually a group of persons who normally live
together and take their meals from a common kitchen unless the exigencies of work prevent any
of them from doing so. Persons in a household may be related or unrelated or a mix of both...”
NCT Delhi had about 33.40 lakhs households against 164 lakhs persons. Thus, average household
size works out to 4.9 persons which has marginally dropped from 5.4 in 2001. Table 9.1 gives the
details of number of households and household size for the year 2001 and 2011.

Table 9.1: No. of Households and Household Size 2001,2011

S No. Year 2001 2011

1 Population 1,38,50,507 1,63,68,899
2 No. of Households 25,54,149 33,40,538
3 Household Size 54 4.9

Source: Census of India 2011, Delhi

Distribution of households by size shows that the highest percentage of 25.60 percent households
has a household size of six to 8; 24 percent households are of household size of four and 20.40
percent arein the size group of 5. Rest 24 percent are below household size below four. However,
this trend has decreased from 2001 and sizes three and four households have increased, which
suggests a trend of nuclear families and more housing demand. Table 9.2 and Figure 9.1 depicts
the distribution of Households by size for the year 2001 and 2011.

Table 9.2: Distribution of Households by Size

S-No. Family size 2001 (percent) 2011 (percent)

1 1 3.90 3.70
2 2 8.10 7.60
3 3 11.56 12.80
4 4 21.31 24.00
5 5 19.48 20.40
6 6t08 26.63 25.60
7 9& 9+ 8.66 5.90

Source: Census of India 2011, Delhi
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9.2.2 Housing Stock

As per Census 2011, there are 33, 40,538 Households in NCT Delhi, while the number of
Census houses is 46, 05,555 indicating that the number of census houses is more than the
households but in redlity only 31,76,329 (i.e. 77.61 percent) houses are used primarily for
residential purpose and the other census houses are being used as shops, offices, schools, colleges,
hotels, lodges, guest house, dispensary, workshop, place of worship, etc. Out of the total Census
houses 88.90 percent are occupied and the rest 11.10 percent are vacant. As per the Census 2001,
Delhi had 24.5 lakh Census houses under the category of residence and residence-cum-other uses,
in which 25.5 lakh households are residing which reflected a net housing shortage of about one
lakh houses / dwelling units. The households are generally accommodated in a variety of housing
types including different categories of planned built housing, squatter settlements, unauthorized
colonies, traditional areas and villages. Despite the challenges of population growth, migration
and land availability, housing stock has increased in Delhi over a period of time. Table 9.3 below
shows the housing stock and occupancy for 2011.

Table 9.3: Housing Stock and Occupancy, 2011
Sr

Nc; House-list Item Units Total Rural Urban
Tota No. 46,05,555 1,24,422 44,81,133
1 No. of Census Houses
Percentage 100 100 100
) Total No. 40,92,864 1,01,866 39,90,998
2 Occupied Census Houses
Percentage 88.90 81.90 89.10
Total No. 512,691 22,556  4,90,135
3 No. of vacant Census Houses
Percentage 11.10 18.10 10.90
No. of Census Housesused  Totg No. 3176329 75234 31,01,095
4 primarily for residential
purpose Percentage 77.61 73.86 77.70

Source: Census of India 2011, Delhi

It is observed that the number of census houses was 33,79,956 in 2001 which has increased to
46,05,555 in 2011 by 36.26 percent. Number of Census houses in urban areas have increased by
42.93 percent whereas in rural areas they have decreased by 49.15 percent. The number of vacant
census houses have marginally decreased from 11.2 percent in 2001 to 11.1 percent in 2011.
Occupied census houses have marginally increased from 88.8 percent in 2001 to 88.9 percent in



2011. Residential and residential cum other uses have increased from 72.6 percent in 2001 to 81.0
percent in 2011. Likewise, Non-Residential census houses have increased from 16.3 percent in
2001 to 18.1 percent in 2011. Table 9.4 shows the trend in housing stock and occupancy for the

year 2001 and 2011.
Table9.4: Trend in Housing Stock and Occupancy, 2001-2011
Sr. No :—:g%seu list Y ear Units Total Rural Urban
2001 Tota No. 33,79,956  2,44,688 31,35,268
1 No. of Census 2011 Total No. 46,05,555  1,24,422 44,81,133
Houses
percent i
increase 36.26 49.15 42.93
5 No. of vacant 2001 percent 11.2 16.0 10.8
CensusHouses 2011 percent 111 18.1 109
3 Occupied 2001 percent 88.8 84.0 89.2
CensusHouses 2011 percent 88.9 81.9 89.1
Residence & 2001 percent 72.6 67.1 73.0
4 Residence cum
other uses 2011 percent 81.0 77.3 811
5 Non- Residential 2001 percent 16.3 16.9 16.2
CensusHouses 2011 percent 18.1 22.0 18.0

Source: Primary Census Abstract, Census of India 2011

9.2.3 Condition of Houses:

Qualitative analysis of the housing stocks used for residentia purposes in NCT Delhi
reveals that while 65.2 percent of these houses are in good condition, 31.90 percent arein liveable
condition and 2.89 percent are in dilapidated condition. Proportion of good houses is highest
(73.96 percent) in East district whereas percentage of liveable housesis highest (39.35 percent) in
Central Didtrict. This may be attributed to the fact that East Delhi in recent times has witnessed
new residential developments, augmentation of transport network and public transport. The
highest (3.69 percent) percentage of dilapidated houses is found in New Delhi District of NCT
Delhi which has many old bungalows of colonia times with very low occupancy and
developments of new residential areasis limited due to strict development controls. Table 9.5 and
Figure 9.2 shows the district wise condition of houses for the year 2011.

Figure 9.2: District wise condition of Houses, 2011
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Table 9.5: District wise Number of householdswith condition of Census Houses -2011
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North
1 ey 730,034 449339 6155 255851 3505 24,844 3.4
2 North  1,75890 105054 5973 64,825 3686 6,011 3.42
3 gg;th 305060 246,444 6238 140,641 /6 7,975 2.02
4  East 354,385 262095 7396 85473 2412 6817 1.92
5 g:’:‘i 30,385 20520  67.53 8744 2878 1121 3.69
6 Central 1,14587 65804 5743 45088 3935 3,695 3.22
7 West 523,703 357,650 6829 151,197 2887 14,856 2.84
8 $§;h 462,772 320360 69.23 130269 2815 12143 262
9 South 553722 369509 6675 168128 3036 15995 2.89

Total 33,40,538 21,96,865 65.2 10,50,216 31.9 93,457 2.89
Source; Census of India 2011

9.24 Housing Ownership

Ownership of houses is very high in Delhi with about 68 percent of households having
their own houses, as per 2011 census. The percentage of self-owned houses is highest (75.3
percent) in North-East district followed by West District (73.1 percent) and North-West district,
and the lowest of 13 percent isin New Delhi district.

A digrict-wise distribution shows that the proportion of owned houses is much higher in al
districts excepting New Delhi, where a mgority of the government quarters and diplomatic
enclaves are located. Migrants generaly live in rented accommodations, at least initially before
they stabilize in the city. The increase in ownership of houses refers to the growing stabilization
process in the city. Table 9.5 and Figure 9.3 shows the percentage distribution of households by
ownership status for the year 2011.

Table 9.5: Percentage Distribution of Households by Ownership Status, 2011

S. Districts Owner ship Status (in percentage)

No. Owned Households | Rented Households = Other Households

1 NCT of Delhi 68.2 28.2 3.6
2 North-West 725 24.1 34
3 North 69.2 26.4 4.3
4 North-East 75.3 233 14
5 East 68.3 28.6 31
6 New Delhi 13.0 56.6 304
7 Central 70.7 24.7 4.6
8 West 731 234 35
9 South-West 58.1 38.0 3.8
10 South 63.5 32.8 3.7

Source: Census of India 2011, Delhi



Figure 9.3: Owner ship status of Census Houses
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9.25 Accessto Basic Amenities

As per Census 2011 data, provisioning of basic services in Delhi improved significantly
over the last decade. There is a near universal eectrification and 99 percent of the households
have access to sanitation facilities. The number of households having access to treated water is 81
per cent, as against 75 per cent 10 years ago. Less than one per cent of the households are without
both toilet and electricity facilities. Table 9.6 depicts the availability of basic facilities (toilet and
electricity) in NCT Delhi for 2001 and 2011.

Table 9.6: Availability of Basic Facilitiesin NCT Delhi (Toilet and Electricity) 2001, 2011

S 2001 Percentageof = 2011 Per centage of
NO‘ Items Census Total Census(in  Total
(in lakhs) Households lakhs) Households

1 Electricity 23.72 92.86 33.11 99.1
2 Toilet Facility 19.91 77.96 29.91 89.5
3 Electricity and Toilet 18.74 73.77 20.8 80.2

Facility

No electricity and
4 Toilet Facility 0.65 2.55 0.19 0.6

Source: Economic Survey of India

As per 2011, the percentage of households having access to electricity has increased from 92.86
percent in 2001 to 99.1 percent in 2011 and the percentage of households having access to toilet
facility has increased from 77.96 percent in 2001 to 89.5 percent in 2011. Wheresas, the
percentage of Households with no e ectricity and no toilets has reduced from 2.55 percent in 2001
to 0.6 percent in 2011.

Table 9.7: Availability of Basic Facilitiesin NCT Delhi (Water Supply) 2001, 2011

2001 Percentageof = 2011 Per centage of
No. Items Census Total Census(in  Total
(inlakhs) Households lakhs) Households



5 2001 Percentageof = 2011 Per centage of
No. Items Census Total Census(in  Total
(inlakhs) Households lakhs) Households

1 Piped Water Supply 19.24 75.33 27.17 81.3

p  HandPumps/Tube 5.6 2191 458 137
wells

3 Wells 0.01 0.04 0.03 0.1
Other Sources

4 (River/canal/ tank) 0.69 2.72 1.63 4.8

Source: Economic Survey of India

Table 9.7 above shows the availability of water supply in NCT Delhi. As per Census 2011, the
percentage of households having access to piped water supply, wells and other sources like river,
cana and tank have increased from 75.33 percent, 0.04 percent and 2.72 percent respectively in
2001 to 81.3 percent, 0.1 percent and 4.8 percent respectively in 2011. Whereas, the percentage of
households having access to hand pumps/tube wells has decreased from 21.91 percent in 2001 to
13.7 percent in 2011.

9.2.6 Housing demand and supply gap

As per the census 2011, the total number of houses required is 33,50,647 and the tota
number of Census houses available are 46,05,555 out of which 40,92,864 are occupied houses.
The number of residential census houses is 33,13,904 whereas number of vacant census houses is
5,12,691 and number of dilapidated Residential Census houses is 93,457. The total number of
dwelling units available is 37,33,138 and hence there is a housing surplus of 3,82,491 units.

With reference to the letter no. No: F.4(1/2019/Plg/DES/2732 dated 19.06.2020, Directorate of
Economics and Statistics, Government of NCT of Delhi, informed that population of NCT Delhi
for the year 2021 estimated to be 205,71,000 as per the report published by Ministry of Health &
Family Welfare, Govt. of India, on November 2019. Thus, estimated number of houses will be
45,71,333 where the household size is assumed to be 4.5 by the year 2021. As per the census
2011, the available dwelling units in Delhi are 37,33,138. Therefore, an additiona dwelling unit
of 8,38,195 will be required by the year 2021. Table 9.8 shows the housing demand and supply
gap for the year 2011.

Table 9.8: Housing Demand and Supply Gap, 2011

8 8 8 =8 g
S$f 3. 0 zf §2 Ezis.
IS co0fg © g g Z>v THvOogr 2R3
SRR 38% & 9 5T B c 3 5351 B850 25ad
o8y BGS B 0 cB & s 5288 8%+ 38xs5
ZXo LOKZ —T ZC0 20 zZAX. R<L IHARX
2 3 4 5 6 7 8 9

Urban 32,66,783 44,81,133 39,90,998 32,35212 4,90,135 90,477 36,34,870 3,68,087
Rural 83,864 124,422 1,01,866 78,692 22,556 2,980 98,268 14,404

Total 33,50,647 46,05555 40,92,864 33,13,904 5,12,691 93,457 37,33,138 3,82,491
Source: Regional Plan of NCR 2021



9.2.7 Slums

Economic vibrancy of large urban centres offering livelihood opportunities is the chief
cause of in-migration to the urban areas and migration has played a significant role in accelerated
urban growth. Rural masses migrate to the urban areas for livelihood regardless of the
inadequacies in the physical infrastructure.

Planned urbanization has been marred to an extent by the excessive demand for basic amenities
resulting in deterioration of physical living environment. Unchecked migration particularly
aggravates housing problem resulting in increase in the land prices, which forces the urban poor
to settle for informal solutions resulting in mushrooming of slums and squatter settlements. Such
unauthorized squatter settlements, bereft of basic amenities, are not only overcrowded and
unhygienic but also prone to various environmental hazards.

The first attempt to collect detailed data about slum areas of the country was made during Census-
2001 particularly in cities/ towns having a population of 50,000 or more based on census 1991
data. All the habitation/ cluster of poorly built houses, which have been notified as dums by the
State Government under any legal provision or recognized by them as such, have been
accordingly considered as slum population for this purpose. Besides areas in cities/towns, which
satisfy the usual criteria for declaring an area as ssum have aso been included. In India 42.6
Million people were living in the lums in 640 citiesin 2001, out of which 4.8 percent arein NCT
Delhi.

In 2011, 14.6 percent (4,87,718) of the total households in Delhi Municipa Corporation have
been living in dums, which is comparatively lesser than other Million plus cities like Greater
Mumbai, Kolkata and Chennai. Only Bangalore (M.C) has lesser slum population as compared to
Delhi. Table 9.9 shows the proportion of Slum HHsin Million plus cities, 2011.

Table 9.9: Proportion of Sum HHsin Million pluscities (2011)

S No.  Million Plus Cities Proportion of Slum HHsto total

HHs (per cent)
1 Greater Mumbai 40.8
2 Kolkata 29.3
3 Chennai 28.5
4 NCT Delhi 144
5 Bengaluru 07.8

Source: Census of India,2011

Delhi continues to face the problem of mushrooming growth of Jhuggi- Jhompri (3J) Clusters on
land pockets belonging to various land-owning agencies i.e, DDA, MCD, NDMC, Delhi
Cantonment Board, Railways, Government Departments, CPWD, Land & Development Office,
Departments of Delhi Government and other autonomous organi zations.
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9.2.8 Effortstowards|mprovement of Sums

Delhi Urban Shelter Improvement Board (DUSIB) is providing shelter to shelter less
people in Delhi through permanent night shelters and temporary shelter. The schemes for
providing basic services in JJ clusters being implemented by DUSIB which includes construction
of roads, brick pavements, road- side drains, street lights, Sishu Vatika, Basti Vikas
Kendra/Community Centers, Community ToiletsBath. As on date, 44 J.J. Resettlement Colonies
have been provided with facilities of piped water supply, sewerage, street lights, parks,
community centres etc.

9.2.9 Unplanned Dwelling Units and their Population

Table 9.10 shows the distribution of unplanned dwelling units and their population in
NCT Delhi. It is observed that there are 755 JJ Clusters in the city accommodating 17 lakh
population. There are 82 resettlement colonies, 1,797 unauthorized colonies which houses 40 lakh
population, 2,423 notified slum areas housing 20 lakh population and 135 urban villages. As per
Census of India 2011, NCT Delhi has a total population of 1,63,68,899 out of which 17,85,390
personsreside in Slums which is 10.9 percent of the total population of NCT Delhi.

Table 9.10: Distribution of Unplanned Dwelling Units and Population
Sr. No | Category Number Comments

JJ Basti 755 (Dwelling Encroached on public land (State
1 Jhuggi Basti units required about 3 government: 30 percent Central
lakh) Population 17 lakh Government 70 percent).

Incorporated within the expanded city

5 R@ett_l ement Colonies 82 (45+37) Plots with good shelter consolidation
Colonies 2,67,859 : :
without adequate services
3 Unauthorised Colonies 1,797 [llegal coloniesin violation of Master
Colonies Population 40 lakh Plans, no clear land title
Notified under Slum Areas
4 Notified Slum Katras 2,423 (Improvement and Clearance) Act,
Areas (Katras) Population 20 lakh 1956. The residents are staying on a

perpetud license basis.

Urban Village 135 (227
5 Urban Village rural villages not yet
notified as urban)

Notified under Delhi Municipa
Corporation Act, 1957

Homeless and
6 Pavement 16,000 persons -
Dwellers

Source: Delhi Urban Shelter Improvement Board,2011

9.3 Unauthorized Colonies

Unauthorized colonies in Delhi pose a serious human problem as a huge population is
living in these colonies. They are demographicaly heterogeneous and more than two or three
decades old with semi pucca (semi-permanent) two or three storey brick structures, with low
levels of basic service delivery, especialy water and sewerage.

During 1993, alist of all unauthorized colonies in Delhi was prepared by the Urban Devel opment
Department, which indicated that there were 1,071 such unauthorized colonies. Due to litigation
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and other policy issues, no decision could be taken about regularization of such colonies. The
government of Delhi started a Plan Scheme in 1997-98 for providing minimum civic servicesi.e.
construction of the road, roadside drain and filling up of low-lying area so as to maintain hygienic
conditions in these colonies. To meet the expense of the provision of water supply, sewerage,
roads, drains, sanitation and street lighting etc, expenditure about Rs 7,745.21 Crore has been
incurred till March 2018.

It is estimated that in Delhi there are 1,797 Un-authorised Colonies, which are to be regularized as
per government policy. These have about 40 lakh population which needs to be effectively
incorporated in the mainstream of urban development. This requires the provision of
infrastructure services and facilities for which differential norms and procedure have been
devised.

The Delhi Government and its agencies, Delhi State Industrial and Infrastructure Development
Corporation (DSIIDC), Department of Irrigation and Flood Control (1&FC), Delhi Ja Board
(DJB), Public Works Department (PWD) and Municipa Corporations of Delhi (MCDs) are
providing services in the regularized unauthorized colonies. Delhi government had distributed
provisiona regularization certificates to 895 unauthorized colonies in 2008. However, in only
about 70 colonies development work had been carried out. About 580 of these colonies had come
up on government land and another 300 came up on private land but have some plots on
government land.

DSIIDC has been carrying out the task of developing infrastructure in unauthorized colonies in
Delhi for more than a decade. As per new guidelines circulated by Govt. in December 2015, it
was decided that for the purpose of carrying out development work, no distinction should be made
about the colonies dligible for regularization under the regulation for regularization of
unauthorized colonies and other colonies. Development work should be undertaken in al the
unauthorized colonies.

GNCTD has mandated DSIIDC to carry out the necessary development activities for the
construction of roads and storm water drain in al the 1,797 unauthorized colonies in March 2016,
Development work in 760 unauthorized colonies has been completed by DSIIDC and other
agencies of GNCTD. It was decided that during the first phase, development works will be taken
in al those colonies where no development work has been taken up during the last five years and
the colonies which have become digible as per the guidelines circulated by the GNCTD.
Accordingly, 509 numbers of colonies were finalized for taking up the development work in the
first phase.

Work amounting to 200 crores in 86 colonies have been completed whereas work amounting to
505 crores is under progress covering 124 colonies and 248 work amounting to 96 crores are
under tender covering 20 colonies and estimate amounting to 1,246 crore covering 279 colonies
have been prepared for taking up the balance work in remaining colonies by DSIIDC. Figure 9.4
shows the locations of Unauthorised Coloniesin NCT Delhi.
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Figure 9.4: Location of Unauthorised Coloniesin NCT Delhi

Source: Delhi Urban Shelter Improvement Board,2011 & UC DDA
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9.4 Night Shelters

The provision of night shelters is envisaged to cater to the shelter less, which should be
provided as per requirements, and should be identified keeping in view major work centres.
Special provisions should be made for the homeless, women and children including the
differently-abled, orphans and old age persons. Further, to the development of night shelters by
GNCTD/DUSIB/(concerned municipal body)/ DDA as per MPD-2021, provisions for night
shelter should also be made in existing buildings and in new proposed constructions within the
Railway Terminads, Bus Terminas, Wholesale/Retail markets, Freight Complexes, Police
Stations, etc. by the agencies concerned such as Railways, Health, Industry, DTC, Palice, etc.,
wherever available, with suitable modifications into night shelters as well as by adopting
innovative concepts such as integrated complex with commercial space on the ground floor and
night shelters on the first floor. In addition, multi-purpose use of the existing facility buildings
may be allowed for night shelter purpose. Provision should aso be made for converting existing
buildings, wherever available, with suitable modifications into night shelters. On the basis of the
2001 Census of houseless population, at least 25 sites should be earmarked in Delhi for night
shelters. In order to make the provision of this facility financially sustainable for the local body,
innovative concepts such as integrated complex with commercial space on the ground floor and
night shelter on the first floor should be explored. The guidelines and incentive package should be
designed by the concerned local agency in collaboration with the Govt of NCT-Delhi with aview
to develop self-sustaining night shelters. One-night shelter shall be provided for one lakh
population.

Night Shelters are important during the winter season for the homeless. In 2001, there were 23
Government run/ Managed shelters for homeless, which increased to 47 in 2005 and 148 in 2010.
Thereis a proposa to increase the numbers of such sheltersto 173 by 2013. Many of these night
shelters are running above its capacity and such growth in night shelter also indicates large scale
migration of poor and homeless to Delhi. Therefore, NCRPB has requested adjoining towns of
Delhi in the NCR, namely, Gurgaon, Noida, Greater Noida, Faridabad, Ghaziabad etc to create
adequate number of night-shelters for which NCRPB aso provides financial assistance for the
construction of night shelters as per the guidelines for eight financing of the projects.

Delhi Urban Shelter Improvement Board (DUSIB) is providing shelter to shelter less people in
Delhi through permanent night shelters and temporary shelter. The schemes for providing basic
services in JJ clusters being implemented by DUSIB includes construction of roads, brick
pavements, road- side drains, street lights, Sishu Vatika, Basti Vikas Kendra/Community Centers,
Community Toilets/Bath. Existing Policies and Regul ations

9.4.1 Land Palicy of Delhi, 2018

This policy is applicable in the five land pooling zones of Delhi namely, Zone J, k-1, P-2,
N and L. The basic premise of the policy is that the land owners can surrender their landholding
into a central pool and become stakeholders in the development process on their land. This Policy
is expected to have a huge impact of the housing market of Delhi as or the first-time devel opment
of this scale will be spearheaded by involvement of the private sector. DDA will just play therole
of afacilitator in the whole process. It is expected that this development will create housing to the
tune of 15-17 lakh dwelling unitsin the land pooling zones.
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9.4.2 In-situ Sum Rehabilitation Scheme of DDA, 2018

This scheme is based on the In-situ Slum Rehabilitation vertical of the Pradhan Mantri
Awaas Yojana (PMAY). In Delhi, this scheme is being called as the Mukhya Mantri Awaas
Yojana. Through this scheme slums are rehabilitated on the land on which they dwell. Land is
being used as resource with private participation for providing houses to eigible sum dwellers.
This approach aims to leverage the locked potential of land under slums to provide houses to the
eligible slum dwellers bringing them into the formal urban settlement. Slums redeveloped under
this scheme have to be compulsorily be identified.

9.4.3 Draft Transit Oriented Development (TOD) Palicy, 2019

DDA's TOD Palicy (2019) envisages high density mixed-use development within the 500
m influence zone of the transit stations. The permissible FAR as per the Policy is 1.5 times the
prevalent FAR, with a minimum limit of 300 and maximum limit of 500. The minimum land to be
amassed as per this policy is one Ha. The stakeholders who undertake redevelopment through the
postulates of this policy will be allowed to utilise the residential FAR for constructing DUs as big
as their old DUs, but the additional FAR will have to be utilised for constructing DUs of size not
exceeding 100 sg. m. This will facilitate construction of more DUs in areas proximate to the
transit nodes and achieving a DU density coherent of TOD devel opment.

9.4.4 Poalicy for Redevelopment Schemes (MPD 2021: Section 3.3.2)

Although no Redevelopment Policy exists for Ddhi, there are provisions in the Master
Plan that enable redevelopment on a cumulative planning area of minimum four Ha. However,
development will be allowed on a minimum area of 3000 sg. m. provided an approved influence
zone plan or an integrated scheme for the area exists. To incentivise the redevelopment, a
maximum overall FAR of 50 percent over and above the existing permissible FAR on individua
plots, subject to a maximum of 400, shall be permissible. The provisions for redevelopment in the
Master Plan also include norms for parks and open spaces, parking, provision PSPs, etc.

9.4.5 Draft National Urban Rental Housing Palicy (NURHP) 2015

The National Urban Rental Housing Policy (NURHP), 2015 focuses on a multipronged
approach such as enabling legal and regulatory measures, encourage involvement of Private
Sector, Cooperative, Non-Governmental Sector, Industrial Sector (for labour housing) and the
ServicedIngtitutional Sector (for employee housing), to promote rental housing. The Policy seeks
to promote various types of public-private partnerships for promotion of rental housing in the
country which will act as a catalytic force to achieve the overall goal of Housing for All by 2022.

9.5 Housing schemes

There have been a number of schemes in the past to provide low cost housing
facilities for the Urban Poor, EWS and LIG sections of society. Slum upgradation also
has been a magor programme of the successive governments in Delhi. However,
continuous in-migration from different parts of the country, especialy in search of better
employment opportunities, makes it difficult to completely overcome the problem of
housing for the weaker sections. Government of India has announced a new scheme
known as Pradhan Mantri Awas Y ojana (PMAY).
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9.5.1 Pradhan Mantri AwasYojana

The Mission will be implemented during 2015-2022 and will provide central assistance to
Urban Local Bodies (ULBs) and other implementing agencies through States’UTsfor:

a. In-situ Rehabilitation of existing slum dwellers using land as a resource through private
participation

b. Credit Linked Subsidy
c. Affordable Housing in Partnership

d. Subsidy for Beneficiary-led individual house construction/enhancement.

9.5.2 Atal Mission for Rejuvenation and Urban Transformation

- Providing basic services (e.g. water supply, sewerage, urban transport) to households and
build amenities in cities which will improve the quality of life for all, especialy the poor and
the disadvantaged is a national priority.

- Thepurpose of Atal Mission for Rguvenation and Urban Transformation (AMRUT) isto

- Ensure that every household has access to a tap with the assured supply of water and a
sewerage connection.

- Increase the amenity value of cities by developing greenery and well-maintained open spaces
(e.g. parks) and

- Reduce pollution by switching to public transport or constructing facilities for non-motorized
transport (e.g. walking and cycling). All these outcomes are valued by citizens, particularly
women, and indicators and standards have been prescribed by the Ministry of Housing and
Urban Affairs (MoHUA) in the form of Service Level Benchmarks (SLBS)

The components of the AMRUT consist of capacity building, reform implementation, water
supply, sewerage and septage management, stormwater drainage, urban transport and
development of green spaces and parks. During the process of planning, the Urban Loca Bodies
(ULBs) will strive to include some smart features in the physical infrastructure components.

9.5.3 Paliciesand proposals of MPD 2021

According to the projections and as proposed in MPD 2021, Dehi needs 24 lakh new
housing units by the year 2021 (MPD-2021). Of these, 54 percent are required for the EWS and
LIG. About 42 percent housing units, i.e. about 10 lakhs are to be provided by densification and
redevelopment of existing residential areas, covering in-situ slum rehabilitation, infill
devel opment, regularization and redevelopment of unauthorized colonies and by densification and
up-gradation of old residential areas.

Based on the projected population of 230 lakhs by 2021 in MPD 2021, the estimated additional
housing stock required will be around 24 lakh dwelling units. This includes an estimated housing
requirement of 20 lakh dwelling units for additional population and backlog of about four lakh
units comprising of one lakh net shortage and the rest by dilapidated and Kutcha structures
requiring replacement.
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It has also been assessed that around 40 percent of housing need can potentially be satisfied
through redevelopment / up-gradation of existing areas of Delhi. This may be met in the present
urban limits of A to H zones and in the sub cities of Dwarka, Rohini and Narela. Thisimplies that
the remaining 60 percent of the requirement would have to be met through 14.4 lakh new housing
units to be provided in new areas.

Keeping in view the socio-economic composition of the population, it is estimated that around 50-
55 percent of the housing requirement would be for the urban poor and the economically weaker
sections in the form of houses of two rooms or less. Based on past experience it is necessary to
distinguish between the urban poor comprising the inhabitants of squatter settlements/ pavement
dwellers, etc. and other economically weaker sections of the society, conventionally classified in
the form of EWS, LIG, etc. The role of the government would have to be both as a provider and
facilitator. The category of the urban poor is to be broadly catered in old and new urban areas
through up-gradation of old / traditional areas, employers and industrial housing, group housing
and also in unauthorized regularized colony infill.

9.6 Issuesand Challenges:

- Average household size has decreased to three and four which suggests a trend of
nuclear families and more housing demand.

- Dehi is overwhelmingly urban with 75 percent of its area and 98 percent population
falling under urban jurisdiction as in 2017. The decadal growth in population was 21.2
percent during 2001-11 and the population density (urban) is very high at about 14,693
per square kilometre. The rate of in-migration has been stabilising, yet the city continues
to be a preferred destination for significant numbers seeking a livelihood. Close to
100,000 personsin-migrate into the city every year.

- Highly urban character of Delhi exerts tremendous pressure on public ddivery of
services / civic infrastructure systems like water supply, sewerage and drainage, solid
waste management, affordable housing, health and educational facilities etc. and poses a
great challenge for the city government.

- About one-third of Delhi livesin sub-standard housing, which includes 695 slums and JJ
Clusters, 1,797 unauthorized colonies, old dilapidated areas and 112 villages. These
areas often lack safe, adequate housing and basic services.

9.6.1 Strategies, Policiesand Proposals

1. Additiona Housing stock to be created through in-situ augmentation of servicesin
slumsinstead of going for new housing devel opments.

2. Attempt should be made to bring vacant housing into the housing stock.

3. Emphasis to be given more on social housing scheme and renta housing for
migrants, economically weaker sections, close to their work places.

4. As per the report of the committee out of 1,797 unauthorised colonies, 519 are on
DDA land. 179 are on forest land, three are in protected or notified area of ASI
(Archaeological Survey of India) and 37 are in regulated/prohibited area of ASI.
Unauthorised colonies are in urban areas as well as rural villages. It is observed that
many unauthorised colonies have come up outside the notified areas of urban local
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bodies and development areas of Delhi Development Authority. Subsequently, with
the expansion of area under urban local bodies and DDA these colonies have been
incorporated in the notified urban areas. Delhi Development Authority should have
notified the entire area outside the urban local bodies as development area and
should have controlled that through the process of planning and devel opment.

5. DDA should notify the entire area remaining at present as development area under
section 12 of DDA Act, 1957.

6. The committee congtituted for unauthorised colonies recommended to revive the
development control norms for to be more liberal and different for different
colonieg/localities. It is observed that revision in devel opment controls to make more
liberd may not serve the purpose of regularization of unauthorised colonies.
Therefore, it is suggested that the unauthorised colonies may be considered to
regularize on ‘as and where’ basis without going into the details of development
controls. Structural safety, fire safety and removal of encroachments on roads and
streets and public open spaces may be ensured.

7. The DDA, urban local bodies and state government should ensure that planning and
development exercise should not be an exercise of regularization of unauthorised
redevelopment and construction in future. Development agencies should create
additional low-cost housing stock to prevent such unauthorised development.
Preventive and punitive actions must be initiated immediately in case any individual
and agency is found to be engaged in unauthorised colonisation.

8. Future housing close to Transit corridors promoting transit-oriented development.

9. Wherever possible: Redevelopment schemes for unauthorized colonies and Slums by
plot recongtitution.



CHAPTER 10. SOCIAL
INFRASTRUCTURE




10.1 Introduction

While physical infrastructure improves physical connectivity, the sustainability of
economic growth and development is dependent on socia infrastructure, more importantly
education and health infrastructure. It may be emphasized that educationa facilities have been
recognized as a critical investment for sustaining the socio-economic development. Since NCT-
Delhi has traditionally been a city with relatively better availability of educational infrastructure
than rest of the NCR, 2.7 percent migration into Delhi (census 2001) has been observed on
account of education.

10.2 Education

The literacy in Delhi has continuously been improving and also the literacy gap has been
decreasing. There is an upward trend in the Literacy Rate for both male and female. The Literacy
Rate of 75.29 percent in 1991 increased to 81.67 percent in 2001 which further increased to 86.20
percent in the 2011 Census against 80.04 percent of whole NCR and 74 percent of the country in
the same year.

10.2.1 Existing Situation of Educational Infrastructurein NCT Delhi

Literacy rate: According to the Census 2011, NCT- Delhi has the highest literacy rate
i.e. 86.3 percent in the NCR region, which has a literacy rate of 80.4 percent, followed by
Haryana (78.2 percent), Uttar Pradesh (77.7 percent) and Rgjasthan (71.1 percent) Sub-Regions.

Table 10.1: District wise Literacy Ratein Delhi (in Percentage)

S.No District Persons Males Females

1 North West 84.4 89.7 78.4
2 North 86.9 90.9 82.2
3 North East 83.1 88.8 76.7
4 East 89.3 93.1 85.0
5 New Delhi 88.3 92.2 83.6
6 Central 85.1 875 825
7 West 87.0 91.0 82.4
8 South West 88.3 93.1 825
9 South 86.6 91.7 80.6
10 NCT of Delhi 86.2 90.9 80.8

Source: Census of India 2011

District wise literacy shows that except Northwest and Northeast districts al seven other districts
have literacy rate higher than average literacy of the NCT Delhi highest being in East district.
Higher literacy in the NCT Delhi is mainly due to availability of education facilities at all levels
throughout the state. Table 10.1 is showing district wise males and females literacy rates for
districts of NCT Delhi.

10.2.2 Educational Facilities

Table 10.2: Population served by one school

Population (2011) 1,67,87,941
No of Schools (Govt& Private) 5,239
Population served by one school 3,204

Source: Census of India 2011



As per the Table 10.2 above, total number of schools both Government and private is 5,239 that
is, each school serves approximately 3,204 population. Figure 10.1 indicates that, out of the total
5239 schools in NCT Delhi, 2772 schools (52.9 percent) are government schools and 2467
schools (47.1 percent) are private schoals.

Figure 10.1: Shareof Govt. and Private schoolsin NCT Delhi

Source: District Elementary Report card, 2010-2011

As per the Didtrict Elementary Report card, 2010-2011, National Institute of Educational Planning
and Administration, out of 5239 schoolsin NCT Delhi, 3201 (61 percent) schools are Primary &

Upper Primary school whereas 2038 (39 percent) schools are Higher secondary schools. (Figure
10.2)

Figure 10.2: Shareof Primary to Secondary Schoolsin NCT Delhi

Source: District Elementary Report card, 2010-2011

The Table 10.3 shows that the number of all types of schools have increased from 5,155 in 2012-
13 to 5,760 in 2017-18, an addition of 605 schools during the last six years. Number of all types
of schools have increased during the last six years except the secondary schools which may be
due to the up gradation of the existing secondary schools to higher secondary schools. The highest
increase of 341 schools has been observed in case of middle schools.



Table 10.3: Educational Facilities availablein NCT Delhi

Sr Ltems 2012- 2013- 2014- 2015- 2016- 2017-

No. 13 14 15 16 17 18

1 Pre-Primary + Primary 2629 2709 2806 2779 2735 2745

2 Middle 564 728 933 940 933 905

3 Secondary 458 389 385 393 400 374

4 Higher Secondary 1504 1627 1674 1684 1704 1736
Total 5155 5453 5798 5796 5772 5760

Source: District Elementary Report card, 2010-2011

10.2.3 Number of Government and Private Schoolsin NCT Delhi

Delhi Govt. has a total of 1,227 government and government-aided schools in Delhi,
which is 21.30 percent of the total schools running in Delhi, whereas, the share of enrolment in
government and government-aided schools is 37.24 percent of atotal enrolment of all schoolsin
Delhi during 2017-18.

Table 10.4: Number of Gover nment/Private Schools and Enrolments (in lakh)

S.No. | Items 2012-13  2013-14 2014-15 2015-16 2016-17 2017-18

1 No. of Delhi Govt. 969 992 1007 1011 1017 1019
Schools

2 Total Enrolment 1575 1610 1542 1500 1528 1481
(in lakh)
Boys 784 787 740 714 718 691
Girls 701 823 802 795 810  7.90

3 No. of Govt. Aided 216 211 211 211 211 208
Schools

4 Total Enrolment 165 165 163 168 157 155
(inlakh)
Boys 090 090 087 085 08 082
Girls 075 075 076 083 074 073

5 No. of Un-Aided 2076 2277 2277 2113 1715 1719
Schools

6 Total Enrolment 1380 1357 1471 1526 1565 1621
(in lakh)
Boys 833 819 886 916 937 966
Girls 547 538 584 610 628 655

Source: Directorate of Education, GNCTD

The above Table 10.4 shows that the number of schools under Delhi Government has increased
from 969 in 2012-13 to 1019 in 2017-18, whereas the total enrolment in these schools has shown
amarginal decline from 15.75 lakhs in 2012-13 to 14.81 lakhs in 2017-18. At the same time the
enrolment of students in unaided schools is increasing. The enrolment of girl students is more
than the boys which may be due to various incentives provided for girl students.

50. Gross Enrolment Ratio

Gross Enrolment Ratio, is calculated as the ratio of the number of students in a given
class or set of classes to the number of children in the given age group. Net Enrolment Ratio, on
the other hand, is the enrolment of the official age group for a given level of education expressed
as a percentage of the corresponding population of that age group. The Gross Enrolment ratio in
NCT Delhi is 119. During the last five years (2006-2011) the Gross Enrolment ratio has increased
from 108 to 119. As per Digtrict Information System on Education (DISE) Report-2017, during



2016-17, the Gross Enrolment Ratio in Primary Education in Delhi was 109.19 percent as
compared to 95.12 percent at al Indialevel.

51. Pupil Teacher Ratio (PTR) in the Primary and Upper Primary Schools

Right to Education Act (RTE) mandates an optimal student teacher ratio of 30:1 for al
Indian Schools. If we consider the 2010-11 survey by the District Information System on
Education (DISE) it is observed that, in NCT-Delhi the ratio is within the range of norm except in
upper primary and higher secondary level whereit is 38:1.

52. Condition of schools

Sarva Shiksha Abhiyan (SSA) focuses on provision of basic minimum facilities including
physical infrastructure and availability of adequate number of teachers. There has been significant
growth in school infrastructure under the SSA.

It has been observed that 63 percent of the Primary only, 35 percent of the Upper Primary only
and 39 percent of the Upper Primary with Secondary/ Higher Secondary schools have Pucca
buildings for running their schools. As a whole in NCT-Delhi 64.6 percent of the schools are
Pucca, 7.4 percent partially Pucca, 3.5 percent Kutcha, 18.4 percent multiple type and 6.1 percent
schools have no buildings. The Table 10.5 and Figure 10.3 shows the condition of school
buildings of different categories of school.

Table 10.5: Condition of Schoolsin NCT Delhi

No = Typeof School - > = o 2 o = o
3 g S 2 S 3 = 3 8 E g
g & & & C & 22 & 23 2
1  Primary only 1’6; 634 166 6.5 12 49 447 175 19 7.7
Primary with
2  Upper 476 895 11 21 0 0 10 19 35 6.6
Primary
Primary with
3 Sec/Higher 822 71 39 3.4 7 0.6 255 22 35 3
Secondary
4 :)Jrﬁser Primary 20 345 27 321 10 119 11 131 7 83
Upper Primary
with
5 Sec./Higher 232 394 119 202 30 51 179 304 29 49
Secondary

Source: Report on Educational Infrastructurein NCR, 2010



Figure 10.3: Condition of Schoolsin NCT Delhi
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53. Statusof Basic Infrastructurein Schools

The Table 10.6 below depicts the trend that has been observed from year 2012-13 to
2017-18 regarding the status of basic infrastructure of schoolsin NCT Delhi. It has been observed
that the percentage of schools having access to basic amenities like playgrounds, boundary walls,
electricity connections and computer facility have improved from the year 2012-13 to the year
2017-18. Whereas, the sanitation facilities such as drinking water and toilet facilities have aways
been in agood condition.

Table 10.6: Status of basic I nfrastructurein Schoolsin NCT Delhi
S. Per centage of Schools  2012- 2013- 2014- 2015- 2016- 2017-

No. having accessto 13 14 15 16 17 18
1 Playgrounds 73.9 81.7 85.8 87.4 87.37 88.06
2 Boundary Walls 97.8 98.7 99.4 99.5 99.9 99.88
3 Girls Toilet 100 100 100 100 100 100
4 Boys Toilet 100 100 100 100 100 100
5  Drinking water 100 100 100 100 100 100
facility
Electricity
6 : 99.7 100 99.9 99.9 99.9 100
Connection
7 Computer facility 77.9 81.6 81 83.9 87.18 88.82

Source: Elementary Education in India, DISE Publications, NUPEA

10.2.4 Higher Education

In case of higher education, NCT Delhi has 101 number of General colleges, 90 number
of technical colleges, 93 number of Vocational Colleges and 42 number of Medica colleges.
Table 10.7 gives the details of higher educational institutes.

Table 10.7: Number of Higher Educational Institutions
Sr.No Typeof Colleges Number Per centage
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Sr.No Typeof Colleges Number Per centage

1 Genera Colleges 101 31

2 Technica Colleges 20 275

3 Vocationa Colleges 93 285

4 Medical Colleges 42 13
Total 326 100

Source: Report on Educational Infrastructurein NCR, 2010

There are five Central Universities, seven State Universities and thirteen Deemed Universities in
NCT Ddlhi.

10.3 Policiesand Proposals

- National Education policy 2019, addresses the challenges related to access, equity,
quality, affordability and accountability faced by the current education system.

- Asthe extent of coverage of RTE Act for free and compulsory education is proposed to
be extended from 14 yrs. to 18 yrs., the number of studentsin secondary school education
is going to increase and that would require an additional number of secondary level
schools and trained teachers. Therefore, the space requirement for additional schools have
to be considered in the new Master Plan of Delhi.

- The Masgter Plan should make available land at appropriate locations for the development
of school complexes which may house different level of schools in an area where each
school complex will be a semi-autonomous unit providing integrated education across all
stages from elementary to secondary education.

- Right to Education Act (RTE) mandates an optimal student teacher ratio of 30:1 for all
Indian Schools. In NCT-Delhi the ratio is within the range of prescribed norms except in
upper primary and higher secondary level where it is 38:1. Thus, there is a need to
improve pupil teacher ratio to bring it at 30:1 as stipulated in the 12" plan so as to correct
the imbalance in teacher deployment.

- As awhole in NCT-Delhi 64.6 percent of the schools are Pucca, 7.4 percent partialy
Pucca, 3.5 percent Kutcha, 18.4 percent multiple type and 6.1 percent schools have no
buildings. It is recommended that all schools should have well planned school building,
playgrounds, laboratories, library and equipped with all necessary educational apparatuses
to provide modern skill-based education.

- The higher education infrastructure in Delhi comprises of 23 Universities (incl. Central/
State universities, Deemed universities), five Institutes of National Importance and 188
Colleges (incl. General/ Professional colleges). In addition, there are 112 Standalone
Institutions imparting diploma course in various fields, and there are Vocationa Training
Ingtitutionsand Pradhan Mantri Kaushal Vikas Yojana (PMKVY) institutions.

- More investment is needed in Higher Education, Research and Training Institutions for
providing State of Art facilities. Higher Education Institutions may also be involved in
collaborations with Foreign Educational Institutions, Research laboratories, etc.

- Additional hostel facilities in higher educational institutions al over NCT Delhi should be
created to accommodate students coming from different parts of the country.
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- All the higher educational institutes to be equipped with latest technologies, equipment,
improving access to education for the disadvantaged groups and improving the overall
planning, administration and management of the entire education system.

- The State Government should provide adult education institutions in different areas
specially areas inhabited by low income group, factory workers and people involved in
informal sector activities. These adult education institutions may also have facilities to
provide different skill based short term training programs. Proposed school complexes in
new areas and existing community centresin old areas may be utilized for this purpose.

- Thereisaneed to provide additional special institutions for mentally challenged, deaf and
dumb, transgender and such other children.

10.4 Security

Safety and security of the citizens is an essential component of quality of life. Crime free
areas and lower incidence of crime provide higher sense of security and play an important role in
the quality of life of the citizen and liveabilty index. Better policing and surveillance system to
some extent can reduce the crime rate and also provide a sense of security among the citizens.
More than that high footfall on public spaces and presence of pedestrians, vendors and kiosks
make an area less vulnerable to crime and instill higher sense of security. On the other hand,
segregated land use, inappropriate urban design and streetscape and presence of high compound
wall around gated residential neighborhood and bungal ows make an area prone to petty crimes.

Delhi inspite of being the capita and presence of huge police force withess high incidence of
crime and dubbed as crime capital of India. From the table below, it appears that the crime rate in
Delhi isincreasing and there is a drastic increase in the cases of robbery, burglary and theft. This
is mainly due to the rapid increase of unemployment and mushrooming of unauthorized
settlements throughout the city of Delhi leading to high delinquency among the migrant
population which is adversely affecting the safety and security of the citizens having implication
on the quality of life. This is attributed to disparity in income and living conditions, segregated
land use, poor urban design, etc. Increasing rate of crime also impacts the image of city and create
a sense of insecurity among the citizens. It directly impacts the investment sentiments and overall
development of the capital. Trend of crime in the city as per the information provided by the
Delhi Policeisgiven below in Table 10.8.

Table 10.8: Crimesin NCT Delhi, 2011-2019 (in ‘000)

Crime Up to 16th Nov
Head 2011 2012 2013 2014 2015 2016 2017 2018 2018 | 2019
Dacoity 003 003 0.03 0.08 0.08 0.05 0.04 0.03 0.02 0.01
Murder 054 052 052 0.59 0.57 0.53 0.49 0.51 0.44 0.46
Att. To 039 044 059 0.77 0.77 0.65 0.65 0.53 0.47 0.44
Murder

Robbery 056 061 125 6.46 7.41 4.76 3.15 244 212 1.75
Riot 005 008 0.11 0.16 0.13 0.08 0.05 0.02 0.02 0.01
Kid. For 003 002 0.03 0.04 0.04 0.02 0.02 0.02 0.02 0.01
Ransom

Rape 057 071 164 2.17 2.20 2.16 2.15 2.14 1.92 1.95
TOFaI 217 240 416 1027 1119 8.24 6.53 5.69 5.01 4.63
Heinous
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Crime Up to 16th Nov
Head 2011 2012 2013 2014 2015 2016 2017 2018 2018 | 2019

Snatching 148 144 364 7.35 9.90 9.57 8.23 6.93 6.02 5.51
Hurt 195 175 177 2.08 1.90 1.49 1.35 151 1.35 1.20

Burglary 142 172 284 1031 1285 1431 9.82 4.12 3.57 2.70

M.V.Theft 1467 1439 1492 2338 3273 3864 4097 4643 40.07 40.74

;'r?;:e 192 175 322 1274 1532 1472 1074 373 338 238
Other
e 631 590 11.99 4263 5639 7756 114.05 13860 11650 165.52
M. O.
066 073 352 432 537 417 342 331 29 262
Women
Other 377 395 629 711 769 660 608 603 537 526
i A . . . . . . . . . .
Fatal
_ 205 182 178 163 158 155 157 166 140 122
Accident
Simple 523 512 579 699 650 58 511 486 433 371
Accident
Other Ipc 1174 1334 2029 2685 2997 2685 2571 27.86 2425 2753
L‘gi’oﬁfn' 5118 51.89 76.03 14539 180.19 201.28 227.05 24503 209.20 258.40

Total Ipc  53.35 5429 80.18 15565 191.38 209.52 23358 250.72 21421 263.03

Source: Crime Statistics from 2011 to 2019, Delhi Police

As per the Crime Statistics Report of Delhi Police, the crime is divided into two categories
depending on the nature of crime that is heinous and non-heinous. It is observed that rape is the
most dominant heinous crime in NCT Delhi followed by robbery and murder. The number of rape
cases registered with Delhi police has increased from 572 in 2011 to 1,947 in 2019 (up to 15"
Nov 2019). Number of cases of robbery has gone up from 562 in 2011 to 1,751 in 2019. The
number of total heinous crimes has gone up from 2,171 in 2011 to 4,628 in 2019, whereas the
total number of crimes in NCT Delhi has increased manifold from 53,353 in 2011 to 2,63,027 in
2019 which is more than five times. It is observed that despite of various legal measures taken by
the Central Government with regards to crime, there is no substantial impact on the reduction in
crimes.

NCT Delhi has acquired a very negative image of crimes against women, which isreflected in the
increase of crimesthat is6,052 in 2012 to 11,573 in 2019. It is observed that cruelty in the family,
kidnapping and rape are major crimes against women. All these are life threatening crimes and
there is a need of a specid lega regime to minimize or eliminate the situations in which these
crimes are committed. A detailed information regarding the crime against women is given in
Table 10.9 below.



Table 10.9: Crime Against Women, 2012-2019

2018 2019
CrimeHead 2012 2013 2014 2015 2016 2017 2018 Upto15th
Nov
Rape (376 1 pc) 706 1636 2166 2199 2155 2146 2135 1921 1947
Assault on
Women with

Intent to Outrage 727 3515 4322 5367 4165 3422 3314 2956 2616
her Modesty (354

Ipc)

Insult to The

M odesty of 214 916 1361 1492 918 640 599 544 427
Women (509 I pc)

Kidnapping of

2048 3286 3604 3738 3445 3439 3482 3067 3104
Women

Abduction of
Women

498-A/406 Ipc
(Crudlty by
Husband and in
laws)

162 323 423 556 444 322 262 240 170

2046 3045 3194 3536 3877 2745 3416 2716 3187

Dowry Death

134 144 153 122 162 120 153 133 106
(304b)

Dowry

Prohibition Act 15 15 13 20 18 11 15 14 16

1288 1523 1703 1518 1284 1337 1159 1157
0 6 0 4 5 6 1 3
Source: Crime Statistics from 2012 to 2019, Delhi Police

Total 6052

The infrastructure for policing in the National Capital has not been improved and strengthened as
per the requirement of fast increasing population and spread of unauthorized urban activities in
NCT Delhi. As of January 2019, Delhi Police has 15 Police Districts with 178 ‘territorial’ Police
Stations and five specialized crime units declared as Police Stations namely, Economic Offenses
Wing, Crime Branch, Special Cell, Specia Police Unit for Women and Children (SPUWAC) and
Vigilance. It is also observed that about 25 percent of the total police force is engaged in the
security of important dignitaries.

There is a heed to strengthen the policing by increasing the number of police stations, police post
and improving the surveillance system. The areas which are prone to crime should be identified
for strengthening the policing system. The mixed land use, compact development and better urban
design should be encouraged to make the city safe and crime free.

The law enforcement agencies have to take preventive measures for the prevention of crimes
especialy during nights. Active participation of NGOs, RWASs and other socia organizations in
the vigilance may be ensured by the police. It will help in identification of potential criminals,
reduction in local petty crimes and information gathering.



10.5 Health
10.5.1 Introduction

Health Infrastructure is an important indicator to understand the healthcare delivery
provisions and mechanisms in the region. Health facilities in India is structured at three levels
namely primary (Sub Centre and Primary Health Centre), secondary (District Hospital and
Community Health Centre) and tertiary (Nursing homes, speciality and super-speciality hospitals)
based on population norms. Health infrastructure in the urban areas is different from the rural
areas. In urban areas mostly two types of health infrastructure are provided i.e. Hospitals and
Dispensaries, while rura areas have the Community Health Centres at the Secondary level and
Primary Health Centres, Sub Centres and Village Health Guides & trained Dais at Primary level.

10.5.2 Existing Health Facilitiesin NCT Delhi

54. Existing Health Facilities

As per report on Health Infrastructure in NCR (2015), regarding level of facilities, NCT
Delhi accounts for only two percent of the primary level facilities to the total number of primary
level facilities (151) present in NCR. On the other hand, in terms of tertiary level medical carei.e.
district hospitals and multi-specialty hospitals, Delhi has a maximum number of 134 accounting
to 85 percent of that of NCR.

NCT Déehi has eight public health centres (PHCs), no community health centres (CHCs) and 134
tertiary care hospitals, which includes both general as well as speciality, super and multi-
speciality hospitals. Apart from that there are 260 dispensaries which do not have any inpatient
facility but only observation beds.

Table 10.10: Number of Government Health Facilitiesin NCT-Ddhi

Sr.No Health Facility Number

1 District/ SD Hospitas 134

2 Community Health Centres (CHC) 0

3 Primary Health Centres (PHC) 8

4 ESI Hospitd & Dispensaries 15

5 Others 260
Total 417

Source: Report of Health Infrastructure in NCR, 2015

As per the Table 10.11, the private health facilities include a total of 14 super and multi-specialty
hospitals, 448 general care private hospitals, 362 limited bedded private nursing homes and 17
charitable hospitals and private clinics.

Table 10.11: Number of Private health Facilitiesin NCT - Delhi

Sr.No  Health Facility Number

1 Multi Sp/ Specialty Hospital 14

2 Genera Hospital 448

3 Nursing Home 362

4 Others 17
Total 841

Source: Report of Health Infrastructure in NCR, 2015



More than half of the private health facilities accounting for 56.5 percent of NCR are concentrated
in the NCT-Delhi. The ratio of Government Hospitals to Private Hospitals in NCT Delhi is the
highest in NCR regioni.e. 1: 4.8. The details are given in Table 10.12 and Figure 10.4.

Table 10.12: Per centages of Gover nment and Private Health Facilities

S. No. Health Facility Number Per centage

1 Government Hospitals 175 17
2 Private Hospitals 841 83
3 Total 1016 100

Source: Report of Health Infrastructure in NCR, 2015
Figure 10.4: Percentages of Government and Private Health Facilities

55. Number of beds availablein NCT Delhi

The total number of inpatient beds available in NCT Delhi is 42467, out of which 22181
number of beds (52 percent) are available in Government Hospitals and 20286 number of beds
(48 percent) are available in Private Hospitas. In NCT Delhi, the proportion of beds is more in
Government Hospitals than that of Private Hospitals. In government hospitals, occupancy rate in
NCT-Delhi is the highest 72 percent in whole of NCR. The details of percentage distribution of
available beds are shown in Table 10.13 and Figure 10.5

Table 10.13: Percentages Distribution of Available Beds
S.

N Tvpe Number of beds Per centage Average bed
o yp available g utilisation (per cent)
1
Government 22181 52 72
2 Private 20286 48 45
Total 42467 100 -

Source: Report of Health Infrastructure in NCR, 2015



Figure 10.5: Number of Bedsin Government and Private Hospitals
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Source: Report of Health Infrastructure in NCR, 2015

As per the analysis of bed population ratio which has been done using IPHS norms for District
Hospital i.e. 3.33 beds per 1,000, the available bed population ratio in NCT Ddhi is 2.53.

10.5.3 Ambulance Facility

The average number of ambulance available per health facility (like Hospitals, Health
Care Centers, and Nursing Homes etc) is highest (2.1 per health facility) in the government sector
in NCT Delhi among the ones in NCR region. The details of ambulance available are given in
Table 10.14 and Figure 10.6.

Table 10.14: Number of Ambulance Available

S. No. Type General Trauma

1 Government 304 67

2 Private 513 139
Total 817 206

Source: Report of Health Infrastructure in NCR, 2015
Figure 10.6: Number of Ambulance Available

Source: Report of Health Infrastructure in NCR, 2015



10.5.4 Medical Testing Facilities

Table 10.15: Availability of Haemo / Patho / Radiological Testsin NCR Hospitals

Sr. No Testing Facility Government Private Total
1 Blood test 132 725 857
2 Urine Test 132 660 792
3 Histopathol ogy test 106 180 286
4 Radiological test 119 465 584
Total 489 2030 2519

Source: Report of Health Infrastructure in NCR, 2015

Testing Facilities of Haemo, Patho and Radiological tests are found to be maximum in Private
medical facilities as compared to government medical facilities in terms of Blood test, urine test,
Histopathology and Radiological test. The details are given in Table 10.16.

10.5.5 Medical Facilities Available

Table 10.16: Availability of Medical Facilitiesin Visited Health Units

Sr.No Medical Facility Government Private Total

1 Operation Facility 123 648 771

2 Emergency Care Facility 118 421 539

3 Blood Storage Facility 27 121 148
Blood Bank

4 (without component) 36 30 66
Blood Bank

S (with component) 29 23 52

Source: Report of Health Infrastructure in NCR, 2015

Medica Facilities in Visited Health Units are found to be maximum in Private medical facilities
as compared to government medical facilities in terms of Operation Facility, Emergency Care
Facility, Blood Storage Facility and Blood Bank (without component) facility. Blood Bank (with
component) facility is found to me more in government medical facilities than in private medical
facilities.

10.56 AYUSH

Among different categories of AYUSH medical facilities Ayurveda is most common. A
total of 226 Ayurveda specialists are providing consultations to the patients in various NCR sub-
regions. Out of them, 200 are available in Government facilities. Mgority of them are available in
health facilities of Delhi and NCR Uttar Pradesh.

The next popular AYUSH category is Homeopathy. There are total of 123 homeopaths in NCR
out of which 68 percent arein Delhi. Also, in Delhi private and government health facilities have
equa number of homeopaths. There are 11 Y oga, one Siddha and 85 Unani specialistsin NCR, of
which magjority are available in Delhi.

Table 10.17: Availability of AYUSH facility in NCR

Sr. No Name of Facility Gover nment Private Total
1 Yoga 4 6 10
2 Siddha 0 0 0



Sr. No Name of Facility

3 Ayurveda
4 Unani
5 Homeopathy

Gover nment Private Total
78 13 91
68 7 75
42 42 84

Source: Report of Health Infrastructure in NCR, 2015

10.5.7 Referral Hospitals

Any hospital, including a district hospital/CHC/PHC, receiving referrals from lower
levels of care is categorised as Referral Hospital. NCT Delhi has approximately 35 numbers of
Referral Hospitals spread throughout the city. Few of the referral hospitals such as Indraprastha
Apollo, AIIMS, Rajiv Gandhi Cancer Institute and Research Centre are of international repute
which also cater to many developing countries of Asia and Africa. The Table 10.18 shows the
district wise list of Referral Hospital, both Government and Private.

Table 10.18: Referral Hospitalsin NCT Delhi

Name of the
SNo igtrict
1 North Delhi
2 North - East Delhi
3 North-West Dahi
4 East Ddhi
5 Central & New
Delhi
6 South Delhi

Referral Hospital (Gover nment/Private)

Aruna Asaf Ali Hospital, Delhi.
Hinu Rao, Ddhi

St.Stephens Hospital

Jeewan Nursing Home & Hospital

Delhi Heart & Lung Institute Super Speciality Hospital

Dr. Ambedkar Hospital, Rohini, Sector-6

Sant Parmanand Hospital

Jaipur Golden Hospital

Rajiv Gandhi Cancer Institute and Research Centre
Sanjay Gandhi Hospital, Mangol puri

Max Superspeciality Hospital

Fortis Hospital, Shalimar Bagh

Santom Hospital

G.B.Pant Hospital, Delhi

Guru Teg Bahadur Hospital, Dilshad Garden, Delhi
Dharamshila Hospital, Vashundhara, Delhi

Garg Hospital, opp. karkardooma court

Lok Nayak Hospita, Delhi

G.B.Pant Hospital, Delhi

Sir Ganga Ram Hospital

Dr.Shroff's Charity Eye Hospital

Guru Nanak Eye Centre, Delhi

Sanjeevan Medical Research Centre (P) Ltd.

Primus Super Speciality Hospital

Vardhaman Mahavir Safdarjung Hospital, Delhi
G. M. Modi Hospital & Research Centre

All India Institute of Medical Science, Delhi
Indraprastha Apollo Hospital

Moolchand K R Hospital



Name of the

Sr. No District Referral Hospital (Gover nment/Private)
~ V. P.SRockland Hospital, Dwarka
7 South-West Delhi | ygjian Spinal Injuries Centre
Gandhi Hospital
8 West Delhi MGS Superspecidity Hospital

Bhatia Global Hospital & Endosurgery Institute

Action Medical Institute
Source: Report of Health Infrastructure in NCR, 2015

10.5.8 Issuesand Challenges

e The NCT Delhi accounts for only two percent of the primary level facilities to the total
number of primary level facilities (151) present in NCR. On the other hand in terms of
tertiary level medical carei.e. digtrict hospitals and multi-speciality hospitals, Delhi has a
maximum number of 134 accounting to 85 percent of that of NCR.

e There are 260 dispensaries which do not have any inpatient facility but only observation
beds.

¢ More than haf of the private hedth facilities accounting for 56.5 percent of NCR are
concentrated in the NCT-Delhi. The ratio of Government Hospitalsto Private Hospitalsin
NCT Delhi isthe highest in NCR regioni.e. 1:4.8.

e As per the analysis of bed population ratio which has been done using IPHS norms for
District Hospita i.e. 3.33 beds per 1000, the available bed population ratio in NCT Delhi
is2.53.

e In NCT Ddhi, the proportion of beds is more in Government Hospitals than that of
Private Hospitals. In government hospitals, occupancy rate in NCT-Delhi is the highest
72 percent in whole of NCR. Though the number of beds in private hospital and nursing
home is comparatively lower than the government hospitals, yet the occupancy of bedsin
private hospitals is only 45 percent. It indicates that the facilities in private hospitals is
highly underutilized.

e The number of health-care facilities under almost all categories (Hospitals, nursing home,
maternity home, dispensary) fall short of the MPD-2021 provisions.

10.6 Policiesand Proposals

o Itisobserved that contamination of drinking water, air pollution, congestion, adulteration
of edible items, passive lifestyle and lack of cleanliness are some major reasons for health
problems in NCT Delhi. Therefore, it is imperative to have a specia emphasis on the
preventive measures for creating a better healthy environment. It will also ease out the
pressure on the health infrastructure and medical facilities to be provided in NCT Delhi. It
is recommended that:

- The State Government should have a plan to take preventive measures immediately for
the entire area of NCT Delhi. This plan should include the availability of clean drinking
water, well laid drainage and sewer, complete removal of municipal waste and other



garbage from the roads and colonies, removal and treatment of biomedical and other
waste, regular cleaning of roads, drains and other water bodies, regular vaccination of
children and pet animals, removal of dairies and animal rearing from the urban areas,
treatment of industrial waste, punitive actions against adulteration of edible items,
complete closure and remova of air/water polluting industrial units, ban on garbage
burning etc. to clean the environment.

- Food retails on roads and public places should be regularly checked by the concerned
authorities and punitive action should be taken immediately as and when required.

- Air pollution control measures at the local and regional level should be implemented and
enforced in every season to contain the air pollution leading to serious health in NCT
Delhi.

- All water bodies in NCT Delhi have to be disinfected regularly to prevent the breeding
and spread of insects which cause disease. Contamination of water should be prevented to
contain the water-borne disease.

- Public health facilities such as dispensaries, local health centres, maternity homes, child
welfare centres, etc to be provided in al areas. These facilities should act as hedth
awareness centres for the local population especially in dums, unauthorised colonies,
night shelters and other congested market areas.

- Number of beds required as per IPHS norms for District Hospitals 55,844, available
number of beds is 42,467- thus the gap in number of bedsis 13,377 (24 percent). Number
of beds and their optimum utilization to be increased and ensured as per norms, both in
public and private hospitals. Better utilization of beds in hospitals maybe ensured by way
of rationalisation of bed and room tariff.

- The support facilities of accommodation to be provided for patient-caring persons near to
thereferral hospitals.

- The Government should ensure the availability of drugs, testing facilities, medical
equipment for patients etc. at reasonabl e rates in the hospitals and nursing homes.

- Admission of patientsin the hospitals should be through online procedure.

- Specialised hospitals and nursing homes should also be developed in other NCR towns to
reduce the pressure of patientsin the hospitals of Delhi.
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11.1 Introduction

Delhi is a metropolitan city with a large number of heritage structures of diverse ranges
with unique tangible and intangible cultural, natural and man-made tourism sites of various
historica periods. Central Government through Heritage Conservation Committee (HCC) and
Archaeological Survey of India (ASI) and the State Governments through their respective State
Department of Archaeology (SDA), Urban Local Bodiess MCD (EDMC, SDMC, NDMC),
Cantonment Board, Tourism Department, Delhi Tourism and Transportation Development
Corporation (DTTDC) and Non- Government organisations like INTACH and Aga Khan Trust
are working to conserve, protect and create awareness about heritage assets of Delhi and boost
tourism. citizen's organisations such as Pani Morcha, the Church of North India, Delhi University,
and Residential Associations are also contributing in the endeavour of conservation and protection
of heritage sitesin their respective areas.

As per Master Plan of Delhi 2021, there are 1208 monuments which include protected heritage
structures. Besides physical structures, there are historical gardens, water engineering structures
and their catchments, the remains of fortified citadels, places for worship/tombs, historic
cities/villages, unearthed heritage and their components and intangible assets. However, the AS|
and other concerned agencies presently protect heritage sites of period up to 1947. Considering
the city’s vast cultural heritage, there are innumerable historic buildings and precincts of
architectural, historical and aesthetic importance that remain outside the status of recognition.

Delhi Tourism has the essential expertise for all meeting activities ranging from a small
conference to a massive international convocation, with an array of aesthetically created meeting
centres like our own Dilli Haats in Janakpuri, Pitampura and INA to the natural beauty of the
idyllic Garden of Five Senses; from the massive Vigyan Bhawan to the Hotel Ashok; from the
welcoming intimacy of the India International Centre and the Habitat Centre to huge interiors of
the 1G Indoor Stadium, the Talkatora Stadium and the opera hall sized Siri Fort Auditorium.

Tourism in Delhi is based on Heritage values which includes both tangible and intangible assets.
Apart from this Business and Medica facilities also attracts tourists. The flow diagram below
shows the relationship of tourism with heritage and others.
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11.2 Historical Background

Historically, developments in Delhi took place in a triangular patch of land with River
Yamuna on one side and the northern range of Aravalli hills on the other twe-sides. The wider
regional importance of Delhi strategically stems from its location on an important trade route, the
Uttarapatha that ran aong the Gangetic plain and linked up to the Silk Route.

Archaeological findings have revealed continuous cultural layers from 3rd-4th BC to the Mugha
Period. La Kot, the 1st city of Medieval Delhi was founded by the Tomar dynasty in 1060 AD.
The Chauhans replaced the Tomars in the mid-12th centuary and extended La Kot to Qila Rai
Pithora. Delhi grew to be the capital of an empire in the time of the Delhi Sultanate, with the
establishment of Siri city, the 2nd city of Delhi. Ghiyasuddin Tughlag (r. 1320-24), the first of the
Tughlag kings who followed the Khaljis built Tughlagabad the 3rd city of Delhi. In AD 1326-27,
Muhammad-bin-Tughlag linked the older cities of Lal Kot and Siri with two walls to build the 4th
city of Delhi, Jahanpanah. Firoz Shah Tughlag (1351-1388) built Firozabad, the 5th city of Delhi,
on the banks of River Yamuna. Unlike other dynasties that ruled from Delhi, the Sayyid (15th C)
and Lodi Dynasties (mid 15th C) did not leave behind any particular city. Delhi was then
intermittently the capital of the Mughal Empire (with a hiatus from the mid-16th to mid-17th
centuries), Emperor Humayun, in AD 1533, built Dinpanah, the 6th city of Delhi. In AD 1639,
Shahjahan shifted the Mugha Empire back to Delhi and the walled city of Shahjahanabad, the 7th
city of Delhi was built. The British defeated the Marathasin AD 1803 and took over Delhi. In AD
1911, they moved their capital from Calcutta to Delhi and New Delhi was built to the south-west
of the walled city, Shahjahanabad.

The British reign in Delhi aso contributed to the Heritage canvas through typologies like the
Central Vista, Colonia Bungalows, Rashtrapati Bhavan and the various colonia secretariats.
After Independence New Delhi was officially declared the seat of Govt. of India and since then
Delhi has withessed tremendous expansion and growth around these seven cities.
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11.3 Heritage& Tourism in Delhi

© N o gk~ w NP

Tourism is an acknowledged driving force of economic growth. It has a strong potential for
regiona development and can become an efficient means for attracting resources to the region.
Delhi’s heritage houses the diverse range of natural and man-made built assets form Indraprastha
(rule of Pandavas of Mahabharata fame) rein to contemporary British rule. The National Capital
has numerous edifices of cultural, archaeological, historical, architectural, educational, economic,
social and natural significances in forms of forts, monuments, tombs, historical precincts, cultural
landscapes, religious structures, historical settlements, colonia architecture, natural parks,
recreational facilities, urban cultural centers, etc. that is why it attracts a large number of tourists
and visitorsto the city.

Delhi is the potential hub of connectivity and destination to most of the tourist circuit and
destinationsin the Northern Plains as it strategically connects to rest of the pan northern areas and
popular and remote destinations by virtue of its logistical facilities and compatible visitor
infrastructure. Delhi is already an established destination of the golden tourism triangle of Delhi-
Agra-Jaipur. Delhi aso acts as international and national tourism transit destination for the
tourists bound to Jammu & Kashmir, Ragasthan, Uttarakhand and Himachal Pradesh, thus
establishing it as the tourism gateway to northern India with immense potential and opportunities
which can be exploited for the benefit of the NCR.

Inthe NCT Delhi, the following two circuits have been identified for integrated devel opment:
- Circuit 1: Heritage circuit covering the heritage monuments and structure in the NCR

- Circuit 2: Religious circuit, covering the important places of worship such as
Akshardham, Bahai Temple, Jama Magid, Nizamuddin Dargah, Gurudwara Bangla
Sahib, etc.

Qutub Minar, Red Fort and Humanyun’s Tomb are the rich cultural Heritage in the city and are
listed as World Heritage Monuments by UNESCO. Tourist destinations like Purana Qila, Jantar
Mantar, Safdarjung tomb, Bahai temple, Raj Ghat, Lodhi Garden etc. are aso frequently visited
by the domestic and foreign tourists as these sites have good supporting infrastructure.

11.3.1 Top Tourist Destination in Delhi

The number of visits to each destination under study was either obtained from the tickets
sold (for ticketed destinations) or determined through an enumeration. The study for the annual
report was conducted by the Department of Delhi Tourism in 2010. The top destinations have
been mentioned in Table 11.1.
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Table 11.1: Top 10 destination in Delhi by number of Visitsin 2010

S.No Top 10 Tourist Destination Domestic Foreign
1 Qutub Minar 23,94,097 2,70,519
2 Red Fort 24,17,688 1,40,717
3 Delhi Zoo 15,17,689 15,826
4 Pragati Maidan 12,82,058 67,604
5 Dilli Haat- INA 10,70,757 69,372
6 JamaMagid 8,71,332 1,26,172
7 Akshardam Mandir 6,16,666 81,987
8 Lotus Temple (Bahai Temple) 6,27,096 89,635
9 Hazrat Nizam-ud-din shrine 5,74,817 1,41,390
10 Raj Ghat 3,91,745 67,892
Total 1,17,63,945 10,71,114

Source: Tourism survey of Delhi, Annual Final Report, Ministry of Tourism, New Delhi, 2010
Note: May refer to the observations of DTTDC in the Annexure N for the smaller tourist circuits with oneto
four days’ trip within the sub-region to promote tourismby DTTDC

11.3.2 Tourism Trend and Arrivals

Following are the domestic and foreign tourist visits to Delhi as reported by the Ministry
of Tourism on the basis of data provided by the State Government.

Table 11.2: Domestic and Foreign Tourist visitsto Delhi

S.No. Nationality 2004 2005 2006 2007 2008

1 Indian 18,66,552  20,61,782  22,37,130 23,88,330  21,32,970
2 Foreign 8,39,574 151,893  19,74,836 | 20,18,848 @ 23,39,287
3 Tota 27,06126  35,73,675 4211966  44,07,178  44,72,257

Source: Tourist Satistics, Ministry of Tourism, New Delhi, 2010

11.3.3 Existing Situation- Tourism

Delhi is among the top tourist destinations in the country. The number of domestic
tourists visiting the state had been rising continuously. It grew from 18.49 million in 2012-13 to
22.62 million in 2014-15. The latest survey conducted by NSSO (72nd round, 2014-15) on
tourism illustrated that the majority of tourists (95 per cent) visited Delhi. This clearly reveals that
tourism has a huge potential for employment generation. There are an increasing number of
medical tourists aso to take advantage of its world-class hospitalsin Delhi.

The schemes of Tourism Department, Government of NCT of Delhi have been implemented by
the Delhi Tourism and Transportation Development Corporation (DTTDC), an undertaking of the
GNCTD incorporated in 1975 to promote tourism in Delhi. DTTDC organize the smaller tourist
circuits with one to four days trip within the sub-region to promote tourism by DTTDC. Smaller
tourist circuits with one to four days trip enhanced the local heritage and boost more tourism in
Delhi & NCR region with an enriching cultural experience. Heritage has become the mainstay of
Indian tourism and will only gain strength in future. Heritage typologies can be broadened up as
Archaeological Parks sites, Religious complexes, Dargarhs of Delhi, Villages of Delhi, Historic
Gardens, Unprotected Heritage, Shahjahanabad, Lutyens Delhi and Water Harvesting Structures.
The survey conducted by the DDA and INTACH identified 1208 historica monuments. The
numbers of monuments under the jurisdiction of each body are asfollows: -
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AS| 174
MCD 767
Central Public Works Department 20
NDMC 141
State Archaeological Department 6

Source: Compilation on Heritage of Delhi, HCC

Table 11.3: Thelisting of monuments and sites accordingin ASI
As per Dehi Circle, ASI Total — 174 (Monuments + Sites)

As per National Monument Authority
Categorization: -

Category | 13
Category 1l 24
Category 111 15
03 (total 10inwhich 3 are listed in Category | and
Category IV ( 4listed in Camegor;?l - m
Category V 1
Category VI 3
Category VII A 18
Category VII B 24
Category VII C 1
Category VIl
Heritage Zones 53
Arch. Parks 7
Total Monuments Classified in 162
Eight Categories
Missing/Untraceable 11
De-notified 1
Total Notified Monuments 174 (M onuments + Sites)

Source: National Monuments Authority, Government of India Ministry of Culture

11.3.4 Man-MadeHeritage

The NCT- Delhi comprises various man-made heritage sites and protected monuments/
ancient remains. These protected monuments and sites are visited by tourists from all over India
and abroad. The centrally protected monuments are maintained by Archaeological Survey of India
(ASI) in the sub-region under the Act as “The Ancient Monuments and Archaeological Sites and
Remains (Declaration of National Importance) (AMASR) Act, 1958. ASI protects 171
monuments of national importance in Delhi.

Nationa Monument Authority (NMA) rested with the responsibility of protection and
preservation of monuments and sites through management of the prohibited and regulated area
around the centrally protected monuments.

The various cities within Delhi were built as capitals of the ruling dynasty at different timesin
response to very specific social, political and cultura catalysts. Two of these, the walled city of
Shajahanabad and New Delhi remain intact as traditional human settlements of outstanding
universal significance Moreover, the organic growth of the city in the centuries following its
establishment has reflected the assimilative tendencies in Indian society— with various religious



sects, occupational and ethnic groups finding space within the city without any one being
privileged over the others. New Delhi, built between 1913 and 1931, exhibits an interaction of a
different sort. Two traditional Western trends —The American 'City Beautiful' and the British
'‘Garden City' movements, were blended with the peculiar needs of British colonialismin India. It
is Delhi's surviving historic urbancape comprising four precincts of Mehrauli, Nizamuddin,
Shahjahanabad and New Delhi that still have an outstanding universal significance, that are being
proposed for nomination as a World Heritage City.

56. Heritage Zones

Heritage Zone is an area, which has significant concentration, linkage or continuity of
buildings, structures, groups or complexes united historically or aesthetically by plan or physical
devel opment.

As per the MPD-2021-the following areas have been identified as Heritage Zones:

X. Heritage complex within Walled City of Delhi, Shahjahanabad.

Xi. Heritage complex within Lutyens Bungalow Zone.
Xii. Heritage complex within Nizamuddin and Humayun's Tomb Complex.
xiii.  Heritage complex within Mehrauli area.

xiv.  Heritage complex within Vijay Mandal - Begumpur - Sarai Shahji - Lal Gumbad.
XV. Heritage complex within Chirag Delhi. However more areas can be added to this list
based on studies by concerned agencies.
XVi. ‘Imperial Cities of Delhi’ in UNESCO’s list of World Heritage Cities.
xvii.  *Lodi Garden— Safdarjung Tomb
xviii.  *Deer park-Green park
* Additional categories suggested by NMA

57. Archaeological Park

Archaeologica Park is an area distinguishable by heritage resource and land related to
such resources, which has potential to become an interpretive and educational resource for the
public in addition to the value as a tourist attraction. All decisions regarding Built Heritage in
general and Archeological Parks in particular should be based on evaluation of the pertinent
aspects like form and design, materias and substance, use and function, traditions and techniques,
location and setting, spirit and feeling and other internal and external factors.

As per the MPD-2021-the following areas have been designated as Archaeologica Parks:

Vi. Mehrauli Archaeological Park.
Vii. Tughlagabad Archaeological Park.
viii.  Sultan Garhi Archaeologica Park.
iX. *Purana Qila (Indraprastha) Archaeological Park
X. *Northern Ridge Archaeological Park
* Additional Archaeological Parks suggested by NMA



Figure 11.1: L ocation of Heritage Zones

Source: National Monument Authority



Figure 11.2: L ocation of Archaeological Parks

Source: National Monument Authority



Sub Regional Plan NCT Delhi- 2021 Chapter 11. Heritage and Tourism

58. Natural Heritage (Eco-Tourism Sites)

To be include in the list of Natural Heritage the site must have values such as superlative
natural phenomena; demonstrate significant ecological and biological processes and contain
important natural habitats. Accordingly following areas with natural features have been identified
as Natural Heritage sites:

¢ River Yamuna

o Delhi Ridge

e Naturally or constructed Baolies/ Water Bodies/ wetlands/ Lakes

o Forestd Urban Parks/ Biodiversity Parks/ Heritage Gardens

e Eco- Sensitive Zone - Asola Bhatti wildlife sanctuary (Indira Priyadarshani Sanctuary),
okhlaBird Sanctuary

11.3.5 BusnessTourism

Delhi has an attractive real estate market and is a preferred tourist destination owing to its
location, connectivity. The Government of Delhi has been committed towards creating a
progressive business environment. The new Industrial Policy 2010-21 aims to provide a
conducive environment for knowledge-based and hi-tech IT/ITeS industries in Delhi. The real
estate market in Delhi is lucrative and attracts investors from India and abroad. Owing to the
advanced infrastructural base, the city meets the requirements of a profitable investment. Real
estate sector contributed around 28.49 per cent to Delhi’s Gross State Value Added (GSVA) in
2018-19. (India Brand equity Foundation)

11.3.6 Medical Tourism

Medical tourism can be broadly defined as provision of 'cost effective’ private medical
care in collaboration with the tourism industry for patients needing surgical and other forms of
specialized treatment. The world class medical facility is being facilitated by the corporate sector
involved in medical careas well as thetourism industry - both private and public. The popular
medical tourism destinations include India, Brunei, Cuba, Columbia, Hong Kong, Hungry,
Jordan, Malaysia, Singapore, South Africa, Thailand and USA etc.

Delhi as the Medica tourism hub refers to traveling to other countries to obtain medical and
surgical treatment. Medical tourism is relevant and a reality today because of exorbitant costs of
healthcare in industrialized nations, ease and affordability of international travel, favorable
currency exchange rates in the global economy, rapidly improving technology and standards of
care withmodern medical treatmentsin many countries of the world, and most importantly
proven safety of healthcare in select foreign nations

Medical Tourism — The industry catering to patients seeking care outside of their home region.
Includes health care, but aso collateral consumer activities (travel, accommodations, recreation).

Medica Travel — “Patients traveling outside of their home region in pursuit of care that is more
accessible, of higher quality, and/or lower cost.” Focus is primarily on the health care.

Popular Medica Treatments- Delhi multi-speciaty hospitals under study provide medical
treatment for a wide range of simple and complex medical problems. Cardiac, Orthopedics,
Neurology, Oncology, Organ Transplant, Eye Surgery and Tumour treatment are some of the
popular medical treatments undertaken by the patients visiting Delhi-NCR hospitals. Patients are
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also found to be coming to Delhi for Spine treatment, Hip Surgery, Bone Marrow Transplant,
ENT, Hernia, Gastroenterology, Diabetes and Hypertension.

The key competitive strengths reported are economy in costs, big brand hospitals, qualified
doctors, availability of all kinds of medical treatments, high tech procedures, online consultancy,
less waiting time for trestment, good infrastructure and hygiene and cleanliness. However,
patients faced challenges in finding good interpreters /trandators, obtaining visas, getting
insurance covers, problems are also faced by them in respect of follow ups and monitoring care,
behavior of tour operators, corruption, differential pricing policies and inadequate lodging
arrangements.

The Govt. of India, tour and travel operators, hotels, private sector hospitals are channdlizing their
efforts and resources to capitalize on this opportunity by making India emerge as a preferred
destination for medical services. On the one hand, medical tourists come to India for rejuvenation
and relaxation therapies offered by Yoga and Ayurveda. On the other, it is becoming popular for
its low cost, hi-tech world class medical facilities in multi-specialty hospitals by teams of
dedicated and highly qualified professionals. Delhi appears among the first five most popular
destinations for medical tourismin India.

11.3.7 SportsTourism

Sports tourism is based on the theme of sports. It refers to a specific travel outside the usual
environment for either passive or active involvement in competitive sport. Sport is the primary
reason for travel whereas the leisure element may reinforce the overal experience. Another
school of thought explainsit as a combination of sports activities and travel wherein it consists of
two broad categories.

e Active Sports Tourism- Travel for the purpose of participating in a sport, leisure or
recreational activity.

o Passive Sports Tourism- Travel for the purpose of visiting a sport, leisure or recreational
activity or an event.

Genera benefits of sports tourism create economic growth through filled hotels, restaurants and
retail, creates new product, a new tourism destination, maximizes facility use in community,
builds community relationships and strengthens corporate support, creates youth opportunity/
entertainment, attract high-yield visitors, develop new infrastructure, generate increased rate of
tourism growth or a higher demand.

Table 11.4: Delhi has hosted the following major international sports championships and
multi-sports events

Sports Name Y ear
1st -Asian Games 1951
9th -Asian Games 1982
Asian Athletics 1989
AFC Challenge Cup 2008
Commonwealth Games 2010
Field Hockey World Cup 2010
Formula One — Motorsports — Greater Noida 2011

Source: Sports Authority of India
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Owing to New Delhi’s developed infrastructure and transportation, the Indian government has
always given it a top priority while hosting sporting events like the two Asian Games (1951 and
1982) and Commonwealth Games 2010.

With booming interest among sports enthusiasts to explore their interests in different sport fields
encouraging tie-ups with Delhi tour operators, Delhi has emerged as a Sport Tourism destination
and which boost overall tourism in the country.

Maor Sports events such as Asian games, Commonweath Games have helped in the
development of stadiums, sport complexes, Sport colleges and academies and other infrastructure
like roads, flyovers, under passes, bridges, hotels etc. in the different parts of NCT- Delhi. This
enhances the levels of facilities and infrastructure of the city which ultimately help in growth of
tourist activitiesin the region.

11.4 Legal Framework

Recent amendments in the Ancient Monuments and Archeological Sites and Remains
(Amendment and Validation) Act,2010 has made it mandatory to identify the prohibited and
regulated areas around centrally protected monuments that will help in regulating the surrounding
areas of protected monuments.

11.4.1 Prohibited and Regulated Areas

As per Section 20 A and 20 B of the Act of 2010, every area, beginning at the limit of the
protected area or the protected monument, as the case may be, and extending to a distance of one
hundred meters in al directions shall be the prohibited area in respect of such protected area or
protected monument. Provided that the central Government may, on the recommendation of the
Authority, by notification in the Official Gazette, specify an area more than one hundred metersto
be the prohibited area having regard to the classification of any protected area.

11.4.2 Regulated Area

Every area, beginning at the limit of prohibited areain respect of every ancient monument
and archaeological sites and remains, declared as of national importance and extending to a
distance of 200 meters in al directions shall be regulated area in respect of every ancient
monuments and archaeological sites and remains.

11.4.3 Heritage Bye-Laws

As per Section 20 A and 20 B of the Act of 2010, The competent authority, in consultation
with the Indian National Trust for Arts and Cultural Heritage (INTACH), being atrust registered
under the Indian Trusts Acts, 1882, or such other expert heritage bodies as may be notified by the
Central Government, shall prepare heritage bye-laws in respect of each protected monument and
protected area. The Heritage bye-laws include matters relating to heritage controls such as
elevations, facades, drainage systems, roads and service infrastructure (including electric poles,
water and sewer pipelines. The Central Government shall, by rules specify the manner of
preparation of detailed site plans in respect of each protected area or protected monument or
prohibited area or regulated area, the time within which such heritage bye-laws shall be prepared
and to beincluded in each such Heritage bye-laws.
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11.5 Issuesand Challenges

e Systematic identification and delineation of Heritage Assets have never been collated on a
single database and as aresult overview of heritage status never emerged.

e Overlapping of data between the three-line agencies in Delhi (namely ASI, Dept. of
Archaeology, GNCTD and ULB lists). Often results in ambiguity in the applicability of
the buffer zones and clarity on Acts applicable on the monument.

e Encroachments and unplanned development along the heritage precincts like
Shahjahanabad, Mehrauli and Tughlagabad are many due to their close proximity to
unauthorized colonies, slum areas, urban villages.

11.6 Policiesand Proposals

Delhi represents the aura and splendor of different historica periods, with its entire
landscape dotted with magnificent forts, mosques and tombs. Huge potentials of Delhi are
remarkable not only for its antiquity but also their diversity. Estimation of number of visitors
coming to Delhi- NCR and to analyse the trend of tourism is the basis for framing policies and

proposals in Delhi. Following are the several prospects in the region which should be utilized for
tourism enhancement:

11.6.1 General Policies and Proposalsfor Heritage and Tourism

1. Preparations of detailed heritage and tourism plan for:

= Built heritage structures

= Natural Heritage areas
Analyse tourism impact and incorporate appropriate policies and regulations in the plan.
Plan should provide smart heritage improvements and environmental up-gradations.

Eco-tourism should be encouraged and promoted

o ~ WD

Socia and cultura activities, exhibitions and fairs should be organized in and around the
heritage areas for local, national and international audiences.

6. Education, health and medical, business and recreational facilities of international standards
should be promoted and developed in the NCT-Delhi.

7. The Government and Authorities should take appropriate actions to enhance the image of the
capital city as a secure, safe, clean and attractive city.

11.6.2 Heritage Zone

e Dédlineation and demarcation of Heritage Zones should be carried out as a part of Master
Plan/ Zonal Plan.

e Conservation of each Heritage Zone should be an integral part of the Master Plan/ Zonal
Plan.

11.6.3 Heritage Villages

Delhi has some villages which have played an important role in evolution of Delhi as a
capital city and have heritage buildings & structures. These villages represent the traditiona life
styles and values of the region. The process of urbanisation some of these villages have also
experienced the transformation from agriculture-based economy to urban activities. These
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villages can be identified as “Heritage Village” for the purpose of conservation development &
mai ntenance for heritage buildings and structures and village tradition.

11.6.4 Heritage Sitesand Circuits

o Heritage sites and heritage circuits for tourism should be identified for different heritage
zones, Heritage Villages with different historical eras.

o Marketing and promotion of the heritage sites and heritage circuits should be identified.

o Development of tourism infrastructure facilities and utilities al along the identified
heritage circuits must be ensured.

e Security and safety of tourists must be ensured.

e Cultura activities must be promoted and utilized for tourism purposes.

V ulnerable heritage structures should be identified and restored in a scientific manner.
o Development of urban design features. Urban arts, Landscaping of roads, park/
playgrounds and other open spaces, Signage and street furniture.



CHAPTER 12. ENVIRONMENT




Sub Regional Plan NCT Delhi- 2021 Chapter 12. Environment

12.1 Environmental Setting

Unprecedented scale and speed of urbanization in Delhi and consequent pressure on
physical and socid infrastructure has created damaging stress on the living environment and
resulted in environmental degradation in Delhi. Delhi has become one of the most polluted cities
in India in terms of air pollution, carrying one of the country's highest volumes of particulate
matter pollution in its funnel. Increase in the number of vehicles in Delhi is far faster than
construction of roads. Besides large-scale construction activity, the problem of air pollution gets
aggravated due to Agriculture burning in the NCR and neighbouring states which do not favour
dispersion of air pollutants. It is also evident that Delhi’s Environment is highly influenced by
different meteorological phenomena. In summer, the particulate is influenced by dust storms from
Rajasthan and in winter by calm conditions and inversion as well as biomass burning in NCR.

12.1.1 Forest

The term 'Forest Area’ (or recorded forestarea) refers to all the geographic
areasrecorded as 'Forests in government recordsrecorded forest areas largely consist of
reserved Forests (RF) and Protected Forests (PF), which have been constituted under the
provisions of thelndian Forest Act, 1927.

The Indian Forest Act, 1927, defines three categories of forests:

o Reserved forests: Those are under the direct supervision of the government and no public
entry is allowed for collection of timber or grazing of cattle.

e Protected forests. that are looked after by the government, but the local people are
allowed to collect fuel-wood/timber and graze their cattle without causing serious damage
to the forests.

o Unclassified forests. are those in which there is no restriction on the cutting of trees and
grazing of cattle.

The total reserved and protected forest in NCT of Delhi is 102 sg km which is 6.88% of
geographical area according to the Indian State of forest report, 2019.

Reserved Forest

Delhi Ridge which is the rocky outcrop of Aravali hills in Delhi has been notified as
Reserved Forests under Section 4 of the Indian Forest Act, 1927. The Delhi ridgeis categorized as
the Regional Park in the MPD-2021. Spread over an area of 7777 Ha. It forms the "green lung" of
urban Ddhi. It provides the increasingly polluted capital with oxygen as well as absorption of
pollutants, it blocks the dust and hot winds (‘loo’ that sweep across the city in summer), and it
acts as amassive sound insulator of the city.

The Ridge in Delhi is an extension of the Aravalli hills that enter Gurgaon from south and sprawl
towards north of Delhi in the form of a tableland. Besides the ridge, pockets of protected and
unclassified forests al'so house as bird sanctuaries act as city forests. The total recorded forest area
in Delhi and the ridge constitutes 76.5 percent.

Table12.1: Distribution of Ridge (Reserved Forest) in Delhi

Approximate Area Proportion of different parts
in Ha. of Ridge (in %)

1 Northern Ridge Forest 87 113

S.No  RidgeForest

2 Central Ridge Forest 864 111
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3 South- Central Ridge Forest 626 8.05
4 Southern Ridge Forest 6200 79.72
Total 777 100

Source: MPD- 2021

Southern Ridge is least urban as compared to the other portions of the forests and consists of the
eco-sensitive zone of AsolaBhatti wildlife sanctuary and also Tilpath valley Biodiversity Park.

The recorded forest area in the state is 102. Sg.km of which 78 sq km(7800 Ha) is Reserved
Forest as per the Indian state forest report 2019.

Protected Forests

Delhi has been notified as Protected Forests under Section 29 of the Indian Forest Act,
1927 vide Notifications as mentioned against each. There are 26 protected forests within NCT-
Delhi, spread over a total area of 1658 Ha (Department of Forest) and constituting about 0.1
percent of NCT’s area. (Annexure D) provides details of the areasin Delhi that have been notified
as Protected Forests.

The recorded forest area in the state is 102. Sg.km of which 24 sg.km is protected Forest as per
the Indian state forest report, 2019

Unclassified Forest

The Department of Forests, GNCTD has raised plantations on the gram sabha and other
government lands and maintained them as City Forests. (Annexure E) provides details of old and
new city forests in Delhi. Many of these are likely to be notified as Protected Forests in order to
ensure their preservation. NCT- Delhi has considerably increased tree cover. Forest Department in
its state report of 2019 has included the information related to the increase in the area under
Forest and tree cover from 1993 to 2019 as shown in the following table.

Table12.2 :Forest and Tree Cover Area of Delhi 1993- 2019

Year Forest and Absolute I ncrease % of
TreeCover (Sg. Km)  InArea Total Area Sg. Km

1993 22 1.48
1995 26 4 1.75
1997 26 1.75
1999 88 62 5.93
2001 151 63 10.2
2003 268 117 18.07
2005 283 15 19.09
2009 299.58 16.58 20.2
2011 296.2 -3.38 19.97
2013 297.81 1.61 20.08
2015 299.77 1.96 20.22
2017 305.41 5.64 20.59
2019 324.44 19.03 21.88

Source: Sate Forest Report, 2019

As aresult of the initiatives taken by the Government of NCT-Delhi, forest and tree cover area
has been increasing steadily since 1993.The forest and tree cover areaincreased to 305.41 sg. km



in 2017 from 22 sg.km in 1993. Resulted in increase of forest area from 1.48 sg.km in 1993 to
20.59 sg.kmin 2017 increasing thereby the share of forestsin the total areato 20.59 per cent.

Figure 12.1 Changein Forest and Tree Cover Area of Delhi 2015- 2019
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Source: Sate Forest Report, 2019

It also may be mentioned that trees had to be felled because of construction projects such as the
metro and road widening. But at the same time, afforestation drives were also undertaken. The
new plants have not been accounted for as they are too small. They would only come under the
medium dense forest or very dense forest after a period of fiveto 10 years at |east. Forest land has
been diverted for construction of various projects in the period 2016-17 to 2019-20. Details of
diversion of land is attached as Annexure - O

Table 12.3 District- Wise Forest Cover in Delhi 2019

S No Districts Geographical  Forest Cover % of Geographical

Area Area Area

1 Central Delhi 21 4.94 23.52
2 East Delhi 63 3.75 5.95
3 New Delhi 35 16.47 47.06
4 North Delhi 61 458 7.51
5 North East Delhi 62 3.99 6.44
6 North West Delhi 443 18.04 4.07
7 South Delhi 247 84.63 34.26
8 South- West Delhi 421 52.19 12.40
9 West Delhi 130 6.85 5.27

Total 1483 195.44 13.18



S.No  Districts Geographical ~ Forest Cover % of Geographical

Area Area Area

1 Central Delhi 25 494 19.76
2 East Delhi 64 3.7 5.78
3 New Delhi 35 16.41 46.89
4 North Delhi 59 458 7.76
5 North East Delhi 60 3.98 6.63
6 North West Delhi 440 17.55 3.99
7 South Delhi 250 83.35 33.34
8 South- West Delhi 421 51.1 12.14
9 West Delhi 129 6.8 5.27

Total 1483 192.41 12.97

Source: Sate Forest Report, 2019

It is inferred from the above table that South Delhi constitutes the highest forest cover area of
(84.63sg. km), South West Delhi (52.19sg. km), North West Delhi (18.04sg. km), and New Delhi
(16.47 sg. km) (16.41 sq. km) respectively. The lowest forest covers observed in East Delhi (3.75
sg. Km.) (3.70 sg. Km.) district-wise percentage forest cover in Delhi is also depicted in Table
12.3 and Figure 12.2.



Figure 12.2: District- Wise percentage Forest Cover of Geographical Areain Delhi 2019
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As per record of Department Plantation achievement by Forest Department during the period
from 2011-12 to 2019-20 is attached as Annexure P

12.1.2 Nature Conservation Zone

As per the Regiona Plan 2021, “The major natural features, identified as environmentally
senditive areas, are the extension of Aravalli ridge in Rajasthan, Haryana and NCT-Delhi, forest
areas, the rivers and tributaries of Yamuna, Ganga, Kali, Hindon and Sahibi, sanctuaries, major
lakes and water bodies such as Badkal lake, Suraj Kund and Damdama in Haryana Sub-region
and Sliserh lake in Rajasthan etc. These areas have been demarcated as Natural Area
Conservation Zone in the Regional Plan-2021”. Similarly, ground water recharging areas such as
water bodies, lakes and paleo-channels have also been demarcated. These areas will further be
detailed out in Sub-regiona Plans and Master Plan/ Development Plans. Policies for these zones
be further elaborated and implemented to preserve and develop the natural conservation zones. It
is proposed that:

i.  Theextension of the Aravalli Ridge, sanctuaries and other ecologically sensitive areas be
conserved with utmost care and afforested with suitable species. The development in this
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area is in accordance with the notifications issued for such areas by the Ministry of
Environment and Forests under the Environment (Protection) Act, 1986 from time to
time.

ii.  Inview of the very low existing forest cover (4.02 percent), it isimperative to bring more
areas under forest to maintain the ecological balance in this region. Accordingly, all
wastelands identified in the existing Land use 1999 and proposed Land use Plan 2021,
ROW of irrigation canals, drains, roads, railway lines and village common lands are
proposed to be brought under forest cover. The total forest cover proposed to be 10
percent of the total area of the region.

iii.  The areas under water bodies, lakes and paleo- channels and their surrounding areas as
shown in the Ground Water Rechargeable Areas to be kept free from encroachment/
development to allow free flow of water. Construction activities for human habitation or
for any other ancillary purpose thereto should not be permitted. Suitable measures should
be taken to maintain the water bodies with the minimal flow/ water level.

iv.  Inthe flood prone areas/river beds/banks, construction or habitation activities should not
be permitted. Flood Protection Plan is prepared by the concerned state Government/
Agencies. Policies proposed in the Disaster Management plan should be further
elaborated in the Master plan and flood protection Plans.

v. Detalled conservation plans should be prepared for the areas shown as Natural Area
Conversation Zone in the Land use plan 2021.

vi.  The monument/ man-made heritage sites and heritage areas should be identified in the
Master/ Zonal Plans and detailed conservation plans be prepared for their protection and
conservation.

GNCTD obtained a satdlite imaginary through NCRPB indicating the NCZ area and
superimposed these areas on the approved Land use Plan of MPD-2021. It shows the variation of
Nature Conservation Zone in the year 2005, 2012 and 2019. The Natural conservation Zone area
in NCT- Delhi in year 2005 was 15437 Ha, whereas it reduced to 13054.63 Ha in year 2012. After
the tabletop exercise conducted by DDA the areain 2012 was 10,668.3 Ha and in 2019 it comes
out to be 10,213.5 Ha. Thelist of NCZ pockets are placed in (Annexure-F)

However, there are more potential areas available in NCT-Delhi that can be designated under the
Nature Conservation Zone. Following are the Natural features that can be designated under
Nature Conservation Zones are:

1. Foothills of Aravalli (Delhi Ridge)

2. Watercourse Corridors- Drains & Canals (Man-Made and Natural), Wetlands (Najafgarh
Wetland), Bhalaswa (OX- Bow Lake), Water Bodies

3. Woodlands, Forests (Reserved, protected, other forests), National Parks and Sanctuaries
4. Environmentally sensitive/ significant areas

5. Areas of Natural and Scientific Interest (Biodiversity Parks, Areas with endangered
species- Flora& Fauna

6. Biosphere Reserves

7. City Green Belt
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8. Planned Greens (Parks, Gardens, Heritage/ Cultural Sites)
Figure 12.3: Nature Conservation Zone NCT - Delhi

Source: NCRPB
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12.1.3 Eco- Sensitive Zone

Eco-Sensitive Zones are the special areas identified by the Ministry of Environment,
Forests and Climate Change (MoEFCC) under Environment Protection Act, 1986. The
Notification provides for prohibition of mining, stone quarrying and crushing units located within
one km of Protected Areas. Also, in absence of ESZ Notification, an area of 10 Km around the
Protected Areas is considered as default ESZ as per the directions of Hon’ble Supreme Court.
These areas ECZ require special protection because of natural landscape, wildlife, natural
historical values etc and the new activities in any category may not be encouraged in areas which
fallsin the ESZ identified and notified by MoOEFCC as to maintain the carrying capacity of that
zone.

The am is to regulate certain activities around National Parks and Wildlife Sanctuaries to
minimise the man-animal conflict and avoid negative impacts of harmful activities on the fragile
ecosystem encompassing the protected areas.

59. Activities Allowed in ESZs:

e Prohibited activities; Commercial mining, saw mills, industries causing pollution (air,
water, soil, noise etc), establishment of major hydroelectric projects (HEP), commercial
use of wood, Tourism activities like hot-air balloons over the National Park, discharge of
effluents or any solid waste or production of hazardous substances.

e Regulated activities: Felling of trees, establishment of hotels and resorts, commercial use
of natural water, erection of electrical cables, drastic change of agriculture system, e.g.
adoption of heavy technology, pesticides etc, widening of roads.

e Permitted activities: Ongoing agricultural or horticultural practices, rainwater harvesting,
organic farming, use of renewable energy sources, and adoption of green technology for
all activities.

As on 25.06.2019, final ESZ Natifications covering 316 Protected Areas and Draft ESZ
Notifications covering 199 Protected Areas have been published by the Ministry of Environment,
Forest and Climate Change (MEF& CC). According to the State-wise details of ESZ listing, Asola
Bhatti Wildlife Sanctuary categorized under ESZ.

60. Asola Bhatti Wildlife Sanctuary

The sanctuary was established in 1992 to protect the wildlife between Delhi and Haryana
Border. It stretches across 13.2 sq. kms consisting of a tract of degraded land opposite the
infamous Bhatti mines close to Haryana border. It encompasses the wastelands of Asola, Maidan
Garhi and Shaurpur.

The main function of the sanctuary is to create a natural buffer and arrest environmental
deterioration. The mgjor praoblems of the area are inadequate groundwater reserves, extraction of
fuel wood by villagers, illegal quarrying and mafia e ements safeguarding the interests of quarry
owners. The Department of Forests and Wildlife, Government of National Capital Territory of
Delhi (GNCTD) and Bombay Natural History Society (BNHS) have set up conservation
education centres within Sanctuary to create environment education & awareness among its
visitors. Apart from the areas designated as Wildlife Sanctuary (ECZ), there are some sensitive
ecosystems, which need to be protected for environmenta improvement of NCT-Delhi like Okhla
Bird Sanctuary.
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61. OkhlaBird Sanctuary

The Okhla Bird Sanctuary is known for its aquatic habitat of large number and variety of
migratory and resident birds (about 324 species of about 6000 birds) have been listed during
winters and the important birds that visit the sanctuary includes different species of Cormorants,
Herons, Egrets, Darter, Koot, Ducks, etc. The Central Government considers that the Okhla Bird
Sanctuary is located in the National Capital Region (NCR) at the point where the river Y amuna
leaves the territory of the National Capital Territory of Delhi and enters the State of Uttar Pradesh
and whereas, the boundaries of Okhla Bird Sanctuary are as follows:

o North: The Okhla Weir and Okhla Weir Bund forms the Northern boundary of the
Sanctuary; River Yamuna and Hindon Cut enter the sanctuary from the section close to
Delhi Noida Direct flyover but thereis no entry to the flyover from this side;

o South: The Okhla barrage Tie Bund, Amrapali Marg (a road that connects Delhi and
Noida) and Shahdara drains forms the Southern boundary, and most of this boundary is
fenced

o Eadt: Left afflux bund forms the Eastern boundary. The left afflux Bund is the dyke that
prevents water from entering the nearby areas, and it is 2.5 kilometres long and is used as
aroad;

e West: The right Marginal Bund forms the western boundary of the sanctuary and this
bund is protected partly by afence and partly by awall

It is necessary to conserve and protect the area around the sanctuary and to propagate
improvement. It has become necessary to conserve and protect the area up to one hundred meter
from the eastern, western and southern boundary and up to 1.27 kilometres from the northern
boundary of the Okhla Bird Sanctuary as an Eco-sensitive Zone from ecologica and
environmental point of view and to prohibit any commercial mining activities within one
kilometre area from the eastern, western and southern boundary.



Figure 12.4: Eco- Sensitive Zone NCT- Delhi

Source: ESZ Notification, 2017
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12.1.4 Biodiversity Parks

Delhi is hub of migratory birds and the urban greens like Biodiversity potential rich areas
acts as a stepping stones for conservation of Biodiversity, that seeks to preserve the biodiversity
of any habitat that islikely to be converted into urban infrastructure, to conserve keystone species
and other threatened plant and animal species, establish field gene banks for threatened land races
and wild genetic resources, promote education on environmental awareness and hature
conservation, establish native communities of the Aravalli hills and the River Yamuna basin
particularly of the Delhi region, develop mosaic of treatment and catchment wetlands that not
only improve the water quality of untreated sewage but aso sustain the rich aquatic flora and
fauna of the Yamuna and monitor short term and long term changes in the ecology of the Delhi
region.

The Biodiversity Parks are unique landscapes that serve as nature reserves of Delhi and harbor
hundreds of native plants, animals and microbial species living in ecologically sustainable
biological communities and rendering ecological services to metropolis. These Biodiversity Parks
are first of their kind in the world and serve as innovative models for conserving the natural
heritage under the matrix of urban development.

Total six numbers of Biodiversity Parks have been notified by Delhi Development Authority, of
which two are fully functional and others are being devel oped.

e YamunaBiodiversity Park

o Aravali Biodiversity Park

o KamlaNehru Ridge Biodiversity Park
e Tilpath Valley Biodiversity Park

o NeelaHauz Biodiversity Park

e Tughlagabad Biodiversity Park

Biodiversity Parks act as heritage sites and repositories of the approximately 50, threatened
communities of the Yamuna river basin and Aravalli hills, provide ideal alternative habitats for
migratory and resident bird species, enhance groundwater recharge, impound floodwaters and
augment fresh water availability, act as sinks for CO2 and other pollutants, ameliorate local
weather conditions and buffer ambient temperatures, promote eco-tourism and socia connectivity
across the urban community, serve as gene pools, and represent unique ecological models
possessing not only wildlife and natural values but also aesthetic, environmental and educational
values.

Under the DDA Act 1957 with a view to safeguard, conserve, preserve and manage the
ecological, aesthetical and cultural values of Biodiversity sitesin the National Capital Territory of
Delhi, the Delhi Biodiversity Foundation is set up by Delhi Development Authority in exercise of
its powers under section 5-A of the ACT and sets Delhi Biodiversity Foundation Regulations
(Amendments 2015)
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Figure 12.5: Environmental Sensitive areas of NCT-Delhi

Source: Author



12.2 Yamuna Flood Plain

River Yamunain Delhi is about 50 kms in length with floodplains having a width of 1.5 to
three kms. The total area of active floodplain including river bed is about 97 sg. km. of which
about 16.5 sg. km. is under water and the remaining 80.5 sg. km is water logged or has very
shallow water tables. In addition, the river floodplain, now jacketed between left and right main
embankments, consists of deposits of new aluvium with depth to bedrock of over 100 m and
contains mainly fresh water up to a depth of 50 mbgl. The older aluvium lies below this and
consists of clayey silt containing mainly saline water.

Figure 12.6: River Yamuna O Zone

Source: Zonal Development Plan Zone-O



The Planning Zone ‘O’ comprises the Yamuna and most of its flood plains. As per the Zonal
Development Plan, Zone ‘O’ has been divided into eight sub-zones while al nine categories of
land use are permitted in the Zone, the actual development has deviated significantly from the
planning norms. Figure 12.7 shows the proposed comprehensive plan of eight zones and Table
12.4 summarizes the status of current development in each sub-zone.

Figure 12.7: Proposed comprehensive plan of eight zones

Source: Landscape department, DDA

Table 12.4: Land use in the ‘O’ Zone (text marked in blue indicates non-conformant to
planning norms)

Sub-

Description of

Zone Area

NCTD Boundary
to Wazirabad
Barrage

Wazirabad
Barrageto ISBT
Bridge

ISBT Bridgeto
Old Yamuna
Rail cum

Road Bridge

Old Yamuna
Bridgeto ITO
Barrage

ITO Barrage to
Nizamuddin Rly
Bridge

Nizamuddin Rly
Bridge to NH 24

Existing characteristics/ Developments in Zone ‘O’

Western Bank

Agriculture, Biodiversity Park,
Jagatpur Village, Wazirabad Village,
Monuments, Unauthorized
colonies, Wazirabad Waterworks,
Ghats.

Unauthorized Colonies,
Unauthorized Religious
Structures, CNG station, Bathing
Ghat.

Nigambodh Ghat, Unauthorized
Growth of Yamuna Bazaar,
Salimgarh Fort, Ghats, ESS.

Electric Crematorium, Vijay Ghat,
Shanti Van, Shakti Sthal, Raghat,
Gandhi Darshan, I.G. Stadium
Complex, Power House, Delhi
Secretariat, Fly Ash Brick Plant.

P Power House, Gas Turbine Power
House, STP.

Fly Ash Pond, Fly Ash Brick Plant.

Eastern Bank

Agriculture, water works
Facility centre, CRPF Camp,
Delhi Police Firing range,
Unauthorized colony.

220 KV Electric Sub -station,
water Ponds, Grass Farms,
Marshes, Gurudwara &
Agriculture.

Unauthorized colony,
Agriculture, DMRC Depot, IT
Park, PSP Site.

Agriculture, Cremation
Ground.

Agriculture, Forest, Site for
DMRC Depot & Station.

Agriculture, PSP (Public and
Semi Public) Site,
Akshardham Temple Parking,
CWG Village Complex.



Sub-  Description of Existing characteristics/ Developments in Zone ‘O’
Zone Area Western Bank Eastern Bank
Electric Crematorium, Rajiv Gandhi
NH24 to Okhla Smriti Van, Unauj[horized Petrol .

7 Barrage Pump, Unauthorized Agriculture
Encroachment, ESS, UGR,
Unauthorized Colonies.
Unauthorized Colonies, Water Body,

Okhlabarrageto =~ Agriculture, Madanpur Khadar

NCTD Boundary = Resettlement Scheme, L PG

bottling plant.
Source: Landscape department, DDA

Agriculture & water Body

Almost 25 percent of the flood plain has been built-up as indicated in the Zonal Devel opment
Plan (Zone O). Out of the remaining 75 percent of the floodplain area, some are developed/ to be
developed by DDA as planned greens such as the Yamuna Biodiversity Park, Golden Jubilee
Park. There are areas demarcated for compensatory afforestation and wetlands. The flood plains
have massive infrastructural structures running across such as the several Bridges, Metros and
Railway lines. There has been a significant increase in the road construction over the years acting
as embankments. However, it is uncertain whether these would survive a 100- year flood event.

Magjor drains are draining into the River Yamuna and acts as a disposal ground for sewer and
other municipal waste. River Yamuna is highly stressed by the pollution loads it receives 84
percent of the total BOD load through major drains and rest through canas. Due to poor river
quality thereisan urgent need to rejuvenation of the River Yamuna.

12.3 Water Bodies
12.3.1 Existing status of water bodies

The water bodies are one of the most productive ecosystems and play a crucial role in the
hydrologica cycle. They provide services such as storm and flood control, clean water supply,
food, scenic beauty, educational and recreationa benefits and are natura groundwater recharge
area.

Figure12.8: District wise distribution of water bodiesin NCT Delhi
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Table 12.5 District wise status of water bodiesin NCT Delhi

S Total Non- Built
No Districts | Water Traced Dry Wet Encroachment
: Traced Up

. Bodies

1 East 54 52 2 25 3 3 16
North-

2 Eagt 49 47 2 13 2 2

3 North 156 149 7 82 52 49 8

4 Noth 166 157 o 46 81 23 11
West

5 South 120 108 12 34 31 29 28
South-

6 Eagt 39 11 28 3 2 2 5
South-
West 266 245 21 110 91 36 16
West 75 70 5 18 36 21 10
New

9 Dahi 62 45 17 15 0 0 0

10 Central 25 21 4 3 11 0 0
Tota 1012 905 107 349 309 165 103

Source: Delhi Parks and Garden Society, 2012

There are total 1012 number of water bodiesin NCT- Delhi, out of which 905 numbers are traced
and 107 are non-traced, 349 are dried, 309 are wet and 165 are encroached and 103 water bodies
have been constructed upon.

12.4 Air Pollution

The Hon’ble Supreme Court on 25.11.2019 expressed its anguish on the situation of
pollution in Delhi. The Hon’ble Supreme Courtsaid that "Delhi has become worse
than narak (hell). Life is not so cheap in India and you will have to pay. How much do you value
a person's life?" The court asked the Delhi government, saying that it has "no right to be in the
chair”.

The court's comments on air pollution in the national capital region were just as scathing. "Why
are people being forced to live in gas chambers? It is better to kill them all in one go, get
explosivesin 15 bags at one go. Why should people suffer all this? Instead, a blame game is going
onin Delhi.

This observation of the Hon’ble Supreme Court clearly indicates the grave situation of increasing
air and water pollution inthe NCT- Delhi.

Delhi’s geography with high rate of transportation and stubble burning in neighboring states- all
play arole in making the region a gas chamber, equally the weather conditions like wind speed
and direction play a role which has no control, Smog is the final condition coming up. Smog is
formed during periods of high pressure in winter, caused by the cooler air that tends to descend;
solar radiation hits the ground and warms it. Thiswarm air rises and ends up acting asalid when,
in the absence of cloud cover on clear winter nights, the ground loses heat rapidly and the air in
contact with the ground becomes cooler. This cold air is trapped close to the ground by the warm
air that had risen above. The pollution from different sources like vehicles, industries, stubble
burning etc. is trapped close to the ground and becomes more and more polluted. This
accumulation and trapping of pollutants affects not only Delhi, but the entire belt from Punjab to
West Bengal in the east, which tums into an inverted “bowl” that collects pollutants.



Acknowledging the Trans boundary impact of air pollution, actions are also proposed for evolving
effective regional and global coordination mechanisms.

A study by IIT Kanpur states that the two most consistent sources for PM10 and PM2.5 are
secondary particles and vehicles. Secondary particles themselves are generated by industry and
vehicles. Road dust contributes significantly in the summer. The EPCA report indicates that
particles from coal and diesel are more harmful than windblown dust.

12.4.1 Ambient Air Quality

The ambient air quality in NCT- Delhi is monitored by Central pollution control Board
(CPCB), State Pollution Control Board/ Pollution control committees and Environment Pollution
(Prevention & Control) Authority under the National Air Quality Monitoring Program (NAMP).
Under NAMP, CPCB has selected four pollutants for regular monitoring at all designated
monitoring stations that are: Sulphur Dioxide (So2), Oxides of Nitrogen (NOx), PM 10, PM2.5

Table 12.6 National Ambient Air Quality standards (NAAQS), 2009

Poall
No O utant

Sulphur
1 Dioxide
(S02), ug/m3
Nitrogen
2  Dioxide
(NO2), ug/m
Particulate
Meatter
3 (sizelessthan
10 pm) or
PM10pg/m3
Particulate
Meatter
(sizelessthan
2.5 microns)
or PM2.5

pg/m3

Ozone (0O3)
pg/m3

Lead (Pb)
Hg/m3

7 Carbon

Time
Weighted
average

Annual*

24 hours**

Annual*

24 hours**

Annual*

24 hours**

Annual*

24 hours**

8 hours **

1 hour **

Annual*

24 hours**

8 hours **

Concentration in Ambient Air

Industrial, @ Ecologically
Residential, senstivearea

Rural and (notified by

Other Area  Central Govt.)

50 20

80 80

40 30

80 80

60 60

100 100

40 40

60 60

100 100

180 180

0.5 05

1 1

2 2

M ethods of
M easur ement

* Improved West and
Geake
« Ultraviolet fluorescence

* Modified Jacob &
Hochheiser (NaArsenite)
¢ Chemiluminescence

* Gravimetric
* TOEM
 Beta attenuation

» Gravimetric
* TOEM
 Beta attenuation

» UV photometric
¢ Chemiluminescence
* Chemical method

» ASS / ICP method after
sampling on EPM 2000
or equivalent filter paper
* ED — XRF using Teflon
filter

Non Dispersive Infra-



Concentration in Ambient Air
S Time Industrial,  Ecologically
N-o Pollutant Weighted Residential, @ senstive area M ethods of
average Rural and (notified by M easur ement
Other Area  Central Govt.)
Monoxide RED (NDIR)
(CO) mg/m3 L hour ** 4 4 Spectroscopy
8 Ammonia Annual* 100 100 e« Chemiluminescence
(NH3) pg/m3 | 24 hours** 400 400 -+ Indophenol blue method
* Gas chromatography
based continuous
Benzene analyzer
9 (C6H®6) Annual* 5 5 .
* Adsorption and
ng/m3 desorption followed by
GC analysis
Benzo (a)
Pyrene (BaF) Solvent extraction
0 Annual* 1 1 followed by HPLC/ GC
particulate .
analysis
phase only
ng/m3
AAS/ ICP method after
Arsenic (AS) sampling on EPM
1 ng/m3 Annual* 6 6 2000 or equivaent filter
paper
AAS/ ICP method after
Nickel (Ni) sampling on EPM
12 ng/m3 Annual* 20 20 2000 or equivalent filter
paper

Source: Central Pollution Control Board

National Air Quality Index notified by the government which classifies air quality of a day
considering criteria pollutants through color codes, air quality descriptor along with health
advisory which isasfollows.

Table 12.7 :National Quality Index




Associated Health Impacts

Minimal impact

2 Satisfactory (51-100)

Minor breathing discomfort to sensitive people

Moder ately polluted
(51-100)

May cause breathing discomfort to the people
with lung disease such as asthma and discomfort to people with
heart disease, children and older adults

May cause breathing discomfort to the people on prolonged
exposure and discomfort to people with heart disease.

May cause respiratory illness to the people on prolonged
exposure. Effect may be more pronounced in people with lung
and heart diseases.

May cause respiratory effects even on healthy people and serious
health impacts on people with lung/ heat diseases. The health
impacts may be experienced even during light physical activity.

Source: Central Pollution Control Board

The number of stations monitoring air quality in the city increased to 37 from the existing 17that
will enhance the understanding of the issue of air pollution and help with exploring more data to
understand the air quality in Delhi. The list of 37 monitoring stations is shown in Table 12.9 and
locations of all the monitoring stations are shown in Figure 12.9.

Table12.9: List of Air Quality monitoring stationsin Delhi

Alipur, Delhi - DPCC
Anand Vihar, Delhi - DPCC
Ashok Vihar, Dehi - DPCC
AyaNagar, Delhi - IMD

. Bawana, Delhi - DPCC
11.Burari Crossing, Delhi - IMD

13.CRRI Mathura Road, Delhi - IMD

15.DTU, Delhi - CPCB

17.Dr. Karni Singh Shooting Range, Delhi DPCC
19.Dwarka-Sector 8, Delhi - DPCC

21.1GI Airport (T3), Delhi - IMD

23.IHBAS, Dilshad Garden, Delhi - CPCB

25.1TO, Delhi - CPCB

27.Jahangirpuri, Delhi - DPCC

29.Jawaharlal Nehru Stadium, Delhi - DPCC

31.Lodhi Road, Delhi - IMD

33.Mgor Dhyan Chand National Stadium, Delhi -
DPCC

35.Mandir Marg, Delhi - DPCC

37.Mundka, Delhi - DPCC
Source: CPCB, 2019
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2.
4.
6.
8.

10.
12.

14.
16.
18.
20.
22.
24.

26.
28.
30.
32.

34.
36.

NSIT Dwarka, Delhi - CPCB
Najafgarh, Delhi - DPCC
Narela, Delhi - DPCC

Nehru Nagar, Delhi - DPCC
North Campus, DU, Delhi - IMD
Okhla Phase-2, Delhi - DPCC
Patparganj, Delhi - DPCC
Punjabi Bagh, Delhi - DPCC
Pusa, Delhi - DPCC

Pusa, Delhi - IMD

R K Puram, Delhi - DPCC
Rohini, Delhi - DPCC

Shadipur, Delhi - CPCB

Sirifort, Delhi - CPCB

Sonia Vihar, Delhi - DPCC

Sri Aurobindo Marg, Delhi - DPCC

Vivek Vihar, Delhi - DPCC
Wazirpur, Delhi - DPCC



http://swachhindia.ndtv.com/tag/air-pollution/

Figure 12.9: Location of Air Quality monitoring stationsin Delhi

Source: Ongoing Phd, Environmental Planning Department, SPA, Delhi (Meenakshi Pawar)



12.4.2 Ambient Air Quality Levels
The real time Ambient Air Quality monitoring data in Delhi from 2001 to 2018 are given
in the following table:

Table 12.10: Ambient Air Quality Levelsin Dehi: 2001-2018 (Till November)
Ambient Air Quality (ug/m3)

S No Years
S0O2 NO2 CO RSPM (PM10)

1 2001 14.1 41.8 4183 150
2 2002 11.3 50.8 3258 192
3 2003 9.5 55.8 2831 170
4 2004 9.3 574 2581 160
5 2005 8.8 55.9 2541 168
6 2006 8.8 55.9 2541 168
7 2007 4 38 2460 161
8 2008 5 43.1 2461 201
9 2009 5 47.3 1768 248
10 2010 5 46 1937 249
11 2011 15 66 2020 281
12 2012 18.2 824 2020 293
13 2013 20.1 775 2100 282
14 2014 16.9 79 1700 318
15 2015 17.6 73 1618 268
16 2016 19.9 70.2 2090 290
17 2017 23.36 73.55 2130 263
18 2018 (Till Nov) 17.66 64.06 1880 314

Permissible Limits 50 40 2000 60

Source: Department of Environment, GNCTD/CPCB & DPCC

a  Sulphur Dioxide (SO2): No significant variation was observed in the annual city average
value between 2011 to 2018 (till Nov.). The values monitored were always within the
prescribed limits of 50ug/m3 at al stations.

b. Nitrogen Dioxide (NO2): Annual city average of NO2 concentration has shown the
marginal decrease as compared to the year 2011. The highest annual average was
observed in 2012 (82.4 pg/m3). In 2018 (till Nov.), the average value was 64.06 pug/ma3.
At all the monitoring locations annual city average exceeded the prescribed standard of 40

pg/m3.

c. Carbon Monoxide (CO): Annual city average of CO concentration has shown the
decrease as compared to the year 2011. In 2018 (till Nov.), the city average value was
1.88 mg/m3. At all the monitoring locations annual city average is within the prescribed
standard of two mg/m3 except Anand Vihar.

d. Particulate Matter for measuring Pollution: One way of measuring pollution is by the
measure of particulate matter. Particulate matter is basically a mixture of extremely small



particles and liquid droplets like acids, chemicals, gas, water, metals, soil dust particles,
etc, the measurement of which gives an idea of the pollution of acity.

e. Particulate Matter (PM 10): Annual city average of PM 10 varied from 2011 to 2018 (till
Nov.) by 281 pg/m3 to 314 pyg/m3. At all the monitoring locations annual city average
exceeded the prescribed standard of 60 pg/m3.

f. Particulate Matter (PM2.5): Annual city average of PM2.5 varied from 2011 to 2018
(till Nov) by 130 pg/m3 to 140 pg/m3. At al the monitoring locations annual city average
exceeded the prescribed standard of 40 ug/m3.

g. Ozone (O3): Annual city average of O3 varied from 2011 to 2018 (till Nov.) by 57
pg/m3 to 35 pg/ma3.

12.4.3 Sourcesof Air Pollution in NCT- Ddlhi

The air pollution sources are being categorized into area source, point source and line source.
Following are the source categories and types of sources of air pollution.

e Area Sources. Domestic cooking, Bakeries, Crematoria, Hotel & Restaurants, Open eat
outs, open burning (refuse/biomass), Paved and unpaved roads, construction/ demolition/
ateration activities for buildings, Waste Incinerators, DG Sets.

e Point Sources. Large scale industries and power plants, medium scale industries, small
scaleindustries

e Line Sources. Traffic and Transportation

Most of the pollution in Delhi comes from outside its geographic boundaries. A study
commissioned by the Ministry of Heavy Industries and Public Enterprises revealed that only 26
percent of the pollution in Delhi isindigenous during the summer. The figure is dightly higher at
36 percent in the winters. While much of the non-indigenous pollution emanates from the
neighboring states, the study points out that a good fraction aso comes from outside India
especialy from western sides in summers).

Table 12.11 : Sourcesof PM 2.5 Pollution in Dehi, 2016-17

S.No  Areasof sources of Pollution Winters =~ Summers
1 Delhi ltself 36% 26%
2 NCR Except Delhi 34% 24%
3 Upwind Region Outside NCR 17% 17%
4 Upwind Region Outside India 13% 33%

Source: The Energy and Resource | nstitute

12.4.4 Impact of Air Pollution

Delhi is not complying with WHO and National Ambient Air Quality (NAAQ) standards,
and the city is critically polluted. The entire state is experiencing a public health crisis due to high
air pollution levels. Due to the range of different sectors responsible for pollutant emissions,
urgent and determined action is needed by a number of ministries in the states and central
governments, industry and general public.


http://www.teriin.org/sites/default/files/2018-08/Exec-summary.pdf
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12.45 Air Pollution Control Initiatives

62. National Clean Air Program (NCAP)

It is one of the initiative efforts towards control of air pollution a pan India level with the
aim to improve the air quality in India.

63. Implementation of Graded Response Action Plan (GRAP) In Delhi:

To reduce air pollution, Graded Response Action Plan (GRAP) along with Comprehensive
Action Plan (CAP) and 41 directionsissued by CPCB under Air Act-1981 are being implemented
by the Civic Agencies, Transport Department., Urban Development Department, Traffic Police
and Pollution Control Committee of Delhi. Under the notification and directions for the Hon’ble
Supreme Court the following system has been set up to implement GRAP:

a) Expansion of the air pollution monitoring network so that NCR is covered and there is
information about the level of pollution and the impact on human health.

b) The Air Quality Index (AQI) has been established with links to the health advisory. The
Index automatically takes the readings of the connected stations and puts out a daily index
on the state of pollution.

c) A task force, headed by CPCB has been set up to meet regularly (daily during the high
pollution period) to assess the pollution levels and to deliberate with the officials of the
Indian Meteorological Department (IMD) on forecasts. This task force, in turn informs,
EPCA on recommendations for action.

d) It has been agreed that between March to October, every year when pollution levels are
low, the measures listed under the Moderate to Poor category would bein effect.

On October 17,2017 EPCA imposed the “Very Poor and Severe” Category under GRAP in Delhi
NCR. The levels of pollution were in the poor and very poor category, but this was done as a
precautionary step in view of impending winter and inversion. GRAP under Very poor category
was invoked from 15.10.2018 till 15.03.2019 with following directions:

¢ Increasing bus and metro services by augmenting contract buses and increasing frequency
of service.

¢ Increase the frequency of mechanized cleaning of roads and sprinkling of water on roads.
Identify road stretches with high dust generation.

o Residentia Welfare Associations and individual house owners to provide e ectric heaters
during winter to security staff to avoid open burning by them.

o Alert in newspaper/TV//Radio to advise people with respiratory and cardiac patients to
avoid polluted areas and restrict outdoor movement

e Stop use of diesdl generators sets.
e  Shut down Badarpur Power Plant as of October 15, 2018.
o Take steps to maximize the generation of power from existing natural gas based plants to
reduce the operation of coal-based power plantsin the NCR.
Recommendations of Graded Response Action Plan (GRAP) are:
1. Air Quality Monitoring Committee (AQMC)
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The Hon’ble NGT in ordered directed constitution of Air Quality Monitoring Committee
(AQMC) in respect of Delhi to prepare action plan to control air pollution.

Promotion of Battery Operated Vehicle

Prohibition on bursting of Firecracker

Imposition of Change on lights and heavy duty commercial vehicles entering Delhi
Greening of City

o o &~ w D

Environmental Marshalls
Delhi Govt. has deployed Home Guard (HG) volunteers as Environmental Marshals.
7. Green Budget

The Government of Delhi has passed a Green Budget wherein provisions have been made
for providing a subsidy to Conversion of industries to PNG and Conversion of coal-based
Tandoors to Gas base.

125 Water Pollution

Water pollution contribution is due to the discharge of untreated industrial and municipal
wastes in the drains and River Yamuna. The river is so contaminated that it is classified in the
category E which makesits water non-suitable for utilization.

12.5.1 Sourcesof Water Pollution

There are two types of water pollution sources: point and nonpoint. River Yamuna is
highly polluted with both point and nonpoint sources of water pollution due to the flow of
untreated sewage and also the discharge of inadequately treated industria effluents.

64. Point Sour ce of Pollution

Urban centers located along or near the bank of Yamuna River are the major pollution sources of
River Yamuna. The point source of pollution covers two major categories.

A. Domestic Pollution

The Domestic Pollution is the major source of pollution in the Yamuna River. The intensity of
impact of domestic pollution on rivers depends on the efficiency of the wastewater collection
system, type and length of the waste transportation system. If wastewater gets more retention time
within urban premises before reaching to receiving water bodies, in such case the pollution load
will reduce due to biodegradation and settling. The organic matter and micro-organisms are the
main constituents of the domestic waste. Besides thesg, total salts, chlorides, nutrients, detergents,
oil & grease etc. are aso contributed by the domestic sources. There are numerous unauthorized
colonies in exist in various urban centres. Due to non-availability of sewerage system in these
colonies, the night sail is collected, transported and dumped either in drains, tributaries or directly
into rivers without any treatment.

B. Industrial Pollution
The categories of industries discharging wastewater into Yamuna river includes Pulp & paper,
Sugar, Didtilleries, Textiles, Leather, Chemical, Pharmaceuticals, Oil Refineries, Thermal Power

Plants, food etc. In order to compliance to the environment laws, it is compulsory for these
industries to treat the effluent to achieve prescribed standards before discharging effluent into the
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environment. However, it is observed that al the industria units do not treat waste water and
discharge that into the river through drains.

65. Non Point Sour ces of Pollution

The non-point sources of pollution originate in the catchment area of the river and
transported to the river regularly or occasionaly by leaching, drainage and surface water off
during monsoon. The pollutants originated from diffuse sources are topsoil, organic matter, plant
residues, nutrients, organic chemicals, toxicants, microorganisms etc.

The important diffuse pollution sources contributing to river Yamuna are:

A. Agricultura pollution sources

B. Dumping of garbage and dead bodies
C. Immersion of idols

D. Pollution dueto in-stream uses of water

12.5.2 Water quality of River Yamuna

The major issues related to the quality of water in River Yamunaare as follows:

High Organic Contents

High Nutrients

Excessive presence of pathogens

Accumulation of pollutants in the catchment area
Deforestation in the catchment area

Reduction in the quantity of water

Use of river stream for transportation of water
Discharges from sewage treatment plants into the river

© N A WNE

Table 12.12 : Annual water quality Yamuna River, 2016
Water Quality of River Yamuna- 2016

Dissolved .

Station Name oxygen pH (B(;/::)) -(rl\itllez_((?)l(l)forlT
m m

(mg/l)

min  max min max min max min max

> 4mg/l 6.5-8.5 <3mg/l <5000 MPN/ 100ml
Yamuna at
Wazirabad 51 135 7.2 8 1 9 490 54000
Yamunaat 04 26 71 79 4 45 240000 9200000
Nizamuddin
OkhlaBridge

04 18 71 7.8 3 49 240000 9200000
(Inlet of Agra Canal)
Yamuna at
Okhla (Shahdara 01 16 7 79 4 67 230000 16000000
Drain)

Source: Water Quality Data 2016, CPCB Envis centre

From the above table it is observed that in the year 2016, BOD values range from 1-9 mg/1 at
Wazirabad, 4-45 mg/1 at Nizamuddin, 3-49 mg/1 at Okhla Bridge (Inlet of Agra Canal) and 4-67



mg/l at Okhla (Shahdara Drain). Similarly, at all locations, except Wazirabad, the total coliform
levels are many times higher than the minimum tolerable standards for drinking and bathing
purposes. The dissolved oxygen decreases and BOD level increases from North to south direction
in River Yamuna. It indicates that the quality of water becomes highly polluted as it moves
downwardsin NCT- Delhi.

The major source of pollution in the river to the extent of about 80 percent is the discharge of
treated and untreated waste water through the 24 major drains (table-12.14), which flow into the
river. Control of river coliform is essential as the Yamuna is used by thousands of people for
fishing and bathing. Coliforms are diseases like hepatitis- A, cholera, typhoid, ring/hook worm
etc.

As the sewerage system is not provided in unplanned habitats, the wastewater generated in the
unplanned areais discharged into drains. No utilization of installed capacity of Sewage Treatment
Plants is another important issue. Delhi Jal Board has prepared a plan to provide sewerage
facilities in unauthorized colonies.

Yamuna River receives about 84 percent of the total BOD load through mgjor drains and rest
through canals. From the table- 12.14 it is observed that Ngjafgarh, Sahibabad and Shahdara
drains continue to remain the highest contributors to BOD load. Whereas COD levels are aso
high in Sahibabad and Shahdara drains.

Table 12.13 : Annual average water quality of Drains L ocation in Delhi, 2018

M easure/Drains pH TSS COoD BOD

SNo Water Quality Criteria 5.5-9.0 100 (mg/l) 250 (mg/l) 30 (mg/l)

1 Najafgarh Drain 74 118.36 133.45 14454
2 Metcalf House Drain 7.33 79.27 79.27 25.27
3 Khyber Pass Drain 7.33 70.9 84.18 26.36
4 Sweeper Colony Drain 7.39 70.72 78 24.9
5 Magazine Road Drain 7.3 127 114.8 374
6 ISBT Drain 7.46 96.9 112.36 36.09
7 Tonga Stand Drain 7.43 146 130.18 41.72
8 Moat Drain No flow No flow No flow No flow
9 Civil Mill Drain 7.33 105.09 125.27 43.09
10 Power House Drain 7.3 110.36 134.9 44.63
11 Sen Nursing Home Drain 7.28 196.72 261.81 89.81
12 Drain No. 12A No flow No flow No flow No flow
13 Drain No. 14 7.41 76.18 83.81 26.36
14 Barapullah Drain 7.4 129.63 140.72 45.36
15 Maharani Bagh Drain 7.39 224.9 330.18 107.36
16 Kalkaji Drain No flow No flow No flow No flow



M easure/Drains pH TSS COoD BOD
S. No

Water Quality Criteria 5.5-9.0 100 (mg/l) 250 (mg/l) 30 (mg/l)
17 Saitavihar Drain (Mathura 75 14581 129.45 4218

Road)
18 Tehkhand Drain 7.34 169.81 287.09 93.63
19 Tuglakabad Drain 7.49 238.54 261.81 97.54
20 Drain Near LPG Bottling Plant No flow No flow No flow No flow
21 Drain Near SaritaVihar Bridge 7.32 127.63 155.09 51.09
22 Shahdara Drain 7.36 316.18 389.81 128.68
23 Sahibabad Drain 7.43 326.54 495.27 164.54
24 Indrapuri Drain 7.35 229.45 348.72 113.63

Source: Delhi pollution control board

12.6 Noise Pollution

For regulating ambient noise quality in the environment, the Centra Government has
notified the Noise Pollution (Regulation and Control) Rules, 2000 amended in 2002 and 2006
under the EPA. The noise standards for different categories of areas are based on the weighted
equivalent noise level (Leq). Ambient Noise level standards have been natified by the MoEF vide
Gazette Notification dated 26th December 1989 and aso in the Schedule 111 of the Environmental
(Protection) Rules 1986.

Delhi witnesses” excessive noise on account of large numbers of the vehicle, construction
activities, diesel generating sets, etc. Use of high sound loudspeakers during festivals and many
socia gatherings in public places directly increases the noise pollution in the affected aress.
GNCTD has notified an area of 100 metres around the hospitals with 100 beds or more,
educational institutions with 1000 students or more, all court complexes, al government
complexes as Silence AreasZones. The Centra Pollution Control Board published the
information regarding permitted ambient noise levels in different areas. The prescribed ambient
noise levels are presented in table below:

Table 12.14 : Ambient Noise level standards
Limitsin db (A) Leg*

Area Code Category of Area/ Zone

Day Time Night Time
A Industrial Area 75 70
B Commercia Area 65 55
C Residential Area 55 45
D Silence Zone 50 40

Source: Noise Pollution (Regulation and Control) Rules, 2000, Ministry of Environment, Forests and climate change
Government of India.

Notes:- 1. Day Timefrom 6 AM to 10 PM and Night Time from 10 PM to 6 AM. 2. Slence zoneisan area comprising
not less than 100 meters around hospitals, educational institutions, courts, religious places or any other areas which is
declared as such by the competent authority



The day and night ambient noise levels due to road traffic in residential areas along the major
roads in Delhi are shown in table 12.16 and 12.17, where al the levels are exceeding the ambient
noise standards limits during day time as well as at the night time.

Table 12.15: Ambient noiselevelsin residential areasalong major roadsin Delhi dueto
road traffic for Day Time

Yearly Average of Real Time ambient Noiselevels (Day Time)

Anand Vihar @ Civil Lines Mandir Punj abi R.K. Puram
Year db (A) db (A) Marg Bagh db (A)
db (A) db (A)
2015 67.8 62.9 57.1 63.4 60.3
2016 67.6 62.7 58.4 59 61
2017 67.8 62.4 56.8 59 60.6
2018 (till Oct) 66.3 61.1 57.9 50.5 60.7

Source: CPCB

Table 12.16: Ambient Noise levelsin Residential areas along major roadsin Delhi dueto
road traffic for Night Time

Yearly Average of Real Time ambient Noiselevels (Day Time)

Anand Vihar @ Civil Lines Mandir Punj abi R.K.Puram
Year db (A) db (A) Marg Bagh db (A)
db (A) db (A)
2015 64.9 61.9 50.8 58.9 53.7
2016 65.8 61.3 515 54.8 56.1
2017 65 60.3 485 53.3 54.4
2018 (till Oct) 635 56.8 516 52.6 54.8

Source: CPCB

12.7 Land Pollution
12.7.1 Solid waste

Solid waste includes commercial and residential waste generated in municipal or notified
areas. As per the data available with DPCC records, solid waste generation in Delhi was around
8930 tons per day. Delhi’s three oversaturated landfill sites namely Bhalswa at GT karnal road in
the north, Ghazipur in the east and Okhla in the south, which ages around 20 to 30 years old and
produces many toxic gases in the air. Bawana in the northwest is an “engineered solid waste
dumping and processing site”. The areas in the vicinity of these landfills are highly polluted.
Figure 12.1 shows the location of three landfill sites, all the three sites are in close proximity to
River Yamuna and the pollution coming from the three sites is directly going into the River and
groundwater, which contaminates the soil, water and air.



Figure 12.1: Landfill sitesin NCT-Delhi

Source: NCRPB
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12.7.2 Hazardouswaste

Hazardous waste means any waste which by reason of any of its physical, chemical,
reactive, toxic, flammable, explosive or corrosive characteristics causes danger or is likely to
cause danger to health or environment. The most critical hazardous waste generated in Delhi is
from small-scale enterprises such as pickling units, electroplating units, anodizing units, and
sludge from CETPs.

66. Bio-Medical Waste (BMW)

Bio-Medical Waste (BMW) means any waste, which is generated during the diagnosis,
treatment or immunization of human beings or animals or in research activities. With the increase
in the number of hospitals and nursing homesin Delhi, hospital waste has become ancther area of
concern.

The collected bio-medical waste is sent to common biomedical waste facilities in the city. Delhi
has three Common Biomedical Waste Treatment Facility (CBWTF) operators who collect the
waste from Healthcare Establishments (HCE) of Delhi and dispose the BMW &fter its treatment.
These CBWTFs have a total capacity of 63 Tons/ Day and have Incinerators, Autoclaves and
Shredders for the treatment and disposal of the Bio-Medical Waste and have installed an Online
Monitoring System. Delhi Pollution Control Committee (DPCC) has issued closure directions to
12 hospitals and identified 56 othersin violation of biomedical waste norms.

12.7.3 Electronic Waste

Electronic Waste, means any waste, which is generated due to product obsolescence and
discarded dectronic items, and may include data processing, telecommunications or entertainment
in private households and businesses. The quantity of e-waste generated in the city is going to be
much higher than hazardous waste and healthcare waste and thus requires proper management.

The environmental damage from electronic waste can come from the hazardous elements
contained in EEE (electrical and eectronic equipment), or the auxiliary substances Open and
manual dismantling, shredding, burning, leaching and uncontrolled dumping of WEEE not only
directly harm the exposed workers but also reach environment through contaminating soil, ground
water, surface water and polluting air.

According to the Informal E-waste Recycling in Delhi report by think tank Toxic Link, the
processing units are primarily located in 15 regions in northeastern and eastern parts of Delhi,
which includes the localities of Daryaganj, Mandoli, Mata Sundari Road, Mayapuri Junk Market
and Mustafabad, among other places. These 15 areas are estimated to have about 3400 processing
units employing over 12,300 workers.

These processing units carry out e-waste collection, trading, dismantling, segregation of
components, repairing, refurbishing, metal recovery and recycling of eectronic wastes, exposing
the workers and the environment to hazardous conditions.

12.8 Actsand Policy
The Ministry of Environment and Forest, GOI enacted Environmental Protection Act in 1986.
Over the years, the Government of India has framed several policies and promulgated a number of

Acts, Rules and Natifications for the management and protection of the environment. During the
last three decades an extensive network of environmental legislation has grown and presently it
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has a fairly complex body of environmental legislation aimed at ensuring that the development
process meets the overall objective of promoting sustainability in the long run. The available legal
Actsand Legidation referred during the study are:

o TheWater (Prevention and Control of Pollution) Act, 1974 (Amendment 1988)

o TheWater (Prevention and Control of Pollution) Cess Act 1977, (Amendment 2003)

e TheWater (Prevention and Control of Pollution) Cess Rules, 1978, 1991

o TheAir (Prevention and Control of Pollution) Act 1981 (Amended 1987)

e The Environment (Protection) Act, 1986, amended 1991

o Noise Pollution (Regulation and Control) Rules, 2000 (Amendment 2002, 2006)

e Municipal Solid Waste Rules, 2000

e Thelndian Forest Act, 1927

o Forest (Conservation) Act, 1980, amended 1988

o Forest (Conservation) Rules, 2003

e TheWild Life (Protection) Act 1972, Amendment, 2002

o The Ancient Monuments and Archaeological sites and Remains (Amendment and
Validation Act),2010

o E-waste (Management & Handling) Rules, 2011

12.9 Policiesand Proposals
12.9.1 Forest and Green areas

1. The land identified in Regional Plan 2021 under “Forests” and “Waste Land” categories
of existing land use has been proposed for the Natural Conservation Zone. The Sub-
Regional Plan for NCT- Delhi also proposes the same area to be developed and
maintained as a Natural conservation Zone.

2. Ddhi Master Plan 2041 should also propose the Natural Conservation Zone and other
green areasin view of protection of the environment.

3. Dehi Master Plan 2041 should make proposals for development, re-development and re-
densification to promote vertical and compact development and to enhance the green
cover inthe NCT- Delhi.

4. Afforestation/ Plantation in the Aravallis (Delhi Ridge) having scarce vegetation and the
River Flood aread River banks should be carried out and maintained.

5. Canopy cover in Reserve and Protected Forests needs to be improved through determined
afforestation and conservation programmes.

6. Development of Green belts/Plantation of evergreen trees should be carried out along the
natural drainage channels, wetlands, irrigation canals and water bodies, wastelands,
village common lands and the road side & railways lines. Resident welfare associations
(RWAs) and other NGO’s should be involved in the development and maintenance of
these green belts.

7. Encroachment and unauthorized urban activities in the designated Natural Conservation
Zone and other green areas should be dtrictly prohibited. Regularization of any such
activity which contains the green cover should not be alowed in any condition.

8. The Delhi Ridge, River Yamuna and other environmentally sensitive areas should be
conserved with utmost care and afforested with native species.

9. Detailed Zona plans for the Natura conservation Zone, Eco- Sensitive Zone and other
Green areas should be prepared for effective restoration, conservation and maintenance.

10. Zonal plans should provide for restoration of degraded areas, conservation of existing
water bodies, management of catchment areas, watershed management, groundwater
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management, soil and moisture conservation, needs of the local community and such
other aspects of ecology and environment that need attention.

11. The Master Plan/ Zona Master Plan should be co-terminus with the Regiona Plan/ Sub-
regiona Plan.

12. The NCT- Delhi should have a detailed “Environmental Plan” that may define a
sustainable environmental framework within its spheres of responsibility in areas of
health and safety, education, corporate, programs and services, transportation, community
(land use) planning, waste management, water use, the natural heritage system and urban
green space.

13. A Functional plan for “Environmental Issues” may also be prepared as a statuary
document as per the provision of Section 16 of the National Capital Region Planning
Board Act, 1985.

12.9.2 Policiesand Proposals for NCZ:

1. The recreational and natural conservation zone such as Biodiversity parks, wildlife
Sanctuaries and major water Bodies, greens along the natural drains etc. having
ecological significance should be categorized separately in the Delhi Master Plan- 2041
and other than recreational areas which mainly includes the urban open spaces and parks,
gardens, playgrounds should be demarcated separately for better monitoring of
ecologically sensitive areas.

2. The Delhi Ridge, River Yamuna and other environmentally sensitive areas should be
conserved with utmost care and afforested with native species. Any development or
conservation in these areas to be in accordance with the Environmenta Protection Act,
1986, Indian Forest Act, 1927, Forest Conservation Act, 1980 and wildlife Protection Act,
1972and further notifications rules/ guidelines issued for such areas by the State
Government and Ministry of Environment, Forest and Climate Change (MoEF& CC)
from time to time.

3. The Aravdli (Delhi Ridge) delineation and ground truthing by expert bodied ingtitutions
up to appropriate extent is not completed, it is needed for ground water recharge and to
maintain overall environmenta balance.

12.9.3 Policiesand Proposals for ECZ:

1. Construction and degraded landscapes pose adverse impact on okhla bird sanctuary
particularly impacting the nesting home of many avian species therefore it is suggested
that part of okhla bird sanctuary falling within boundary of NCT-Delhi aong the west
bank of Yamuna may also be designated as eco-sensitive zone and accordingly necessary
notification may be issued under Environment Protection Act, 1986 and Environmental
Management Plan may be prepared.

2. The high level of pollution in Yamuna River is having adverse environmental
implications on okhla bird sanctuary and avian habitats.

12.9.4 Policiesand Proposals for Yamuna River

1. The use of floodplain should be regulated by assigning zones of permissible activities.
Wherever possible, the old river channels and water bodies within the floodplain should
be revived and their extent be deepened. Such water bodies may be used for raising fish
nurseries without using fish feeds.
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2. A green belt al along both side embankment of River Y amuna should be developed and
maintained and it should act as a barrier between River Floodplain and areas of urban
activities.

3. Asin case of River Ganga specific zoning regulations for 200 metre wide area aong the
River Y amuna also should be prepared in the Master Plan- 2041.

4. Magor Drains draining into River Yamuna and the Floodplains of River Yamunain Delhi
should not be made disposal grounds for sewer and other municipal waste. Untreated
sewer or industrial waste water and water from other anxious activities should not be
allowed in the River Yamunain any condition. The concerned authorities should evolve a
mechanism to separate the sewer and municipal waste from River Yamuna. Many cities
all over the world have adopted this mechanism and stopped flow of sewer and municipal
waste into the rivers flowing in the urban areas.

5. All the permanent and temporary structures (both within NCTD and UP) that have come
up in the Floodplain in this zone should be removed at the earliest.

6. Regular removal of dudge/garbage from River Yamuna and all the drains falling in
Y amuna should be carried out to protect the carrying capacity of the River Yamuna and
drains.

7. A chain of ponds/ wetlands/ water reservoirs should be created along the River Floodplain
to increase the quantity of water flow and also to enhance the water recharge and water
quality.

8. Riverfront development projects should aim at the protection and conservation of River
Y amuna and maintain ecological flow of the River.

9. Water pallution in Delhi is caused mainly by the disposal of untreated industrial waste
water, untreated sewer and municipal waste into the water bodies. The authorities should
ensure implementation of waste water treatment in al the industria units and in no
condition industrial wastewater should not be alowed to drain into the drains and River.

10. Industria units, slaughter houses and other individuals should be punished if found
putting waste water into the agquifer through unauthorized boring/ pipes. A strict regime of
monitoring such activities should be enforced regularly by CPCB and local authorities.

11. The central Government and the State Government of Haryana should evolve the
mechanism of diverting the Ngjafgarh drain and Panipat drain towards the areas of
Haryana and Rgjasthan instead of Yamuna River. This will ease out the pressure of
pollutants into River Yamuna. The water of the diverted drains may be used for
agriculture purposes.

12.9.5 Policiesand Proposals for Pollution

67. Air Pollution

1. Urban loca authorities should implement and regularly the National clean air program
and Graded Response action plan which is an effort towards control of air pollution and
improvement of air quality.

2. Augment existing ambient air quality monitoring network- use data analysis to evolve

science based decisions and air quality prediction system.

Continuous monitoring emission coming from sources of pollution.

4. The state Government and local authorities should coordinate with the other states to
reduce and regulate pollution creating activitiesin their respective areas.

5. The state Governments of NCR should not alow any polluting industry in the CNCR.
Existing units should be asked to either change the technologies to eliminate pollution or
to shift the polluting units out of Delhi.

w
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6. Thenon- metalled portions of roads /open spaces and public parks should be covered with
vegetation. Public parks and open spaces should be provided with evergreen trees. Green
belts should have a maximum number of such species which help in reducing the air
pollution.

7. Use of public transport (non- diesel base) and Non-Motorized Transport should be
encouraged and promoted in all areas of Delhi to reduce carbon emissions.

68. Noise Pollution

1. The state Government and Loca authorities do not have an effective control and
monitoring system for noise pollution as per the provisions of notification for Noise
Pollution (Regulation and Control) Rules, 2000 amended in 2002 and 2006 under the
EPA. The major Noise pollution is caused by vehicles and Loud speakers used in socio-
cultural programmes. Traffic Police may be involved in controlling the noise pollution by
way of penalization and other punitive actions against the creator of noise pollution
beyond permissible limits.

69. Solid Waste, Hazar dous waste, E-waste and M edical waste Pollution

1. Implementation of 100 percent door to door collection of segregated waste in the entire
NCT-Delhi.

2. New and advanced technologies for waste processing that offers systems for processing
of both solid organic wastes and waste water treatment such as Soil Biotechnology (SBT)
based STP’s can be explored and Establish adequate Infrastructure like establish waste
deposition centres, Bio-methanation units & composting units, refuse-derived fuel plant
etc.

3. Creation of additional landfill sites for waste disposal is not an appropriate and permanent
solution. The requirement for additional land for disposal of waste should be minimized
by way of mechanical compaction and industrial utilization of waste material for different
usable products.

4. Striveto achieve zero landfill sites and waste

5. All individuals or companies or other agencies engaged in development and construction
activities should be made responsible to remove C & D waste materid from the sites
immediately.

6. Landfill sitesaong the river Yamuna, eco-sensitive and nature conservation zones should
not be allowed.

7. The Government of NCT- Delhi should develop composite plants for disposal and
recycling of Hazardous waste, E-waste and Medical waste separately for the entire area of
NCT-Delhi.

8. Track waste through the National Hazardous waste Tracking system and authorize
Hazardous waste collection centres with linkages.

9. Phase out single use plastics by 2020 and divert the plastic waste to resource/ energy
recovery.

10. Networking of waste recyclers and linkage with producers under extended producer
responsibility (EPR) to facilitate the system of collecting & recycling to add all of the
environmenta costs associated with a product throughout the product life cycle to the
market price of that product.

Page | 288



CHAPTER 13. DISASTER
MANAGEMENT




Sub Regional Plan NCT Delhi- 2021 Chapter 13. Disaster M anagement

13.1 Background
Disaster Management Act 2005 defines “disaster” as

“Disaster means a catastrophe, mishap, calamity or grave occurrence in any
area, arising from natural or manmade causes, or by accident or negligence
which results in substantial loss of life or human suffering or damage to, and
destruction of property, or damage to, or degradation of environment and is of
such a nature or magnitude as to be beyond the coping capacity of the
community of the affected area.”

Delhi is vulnerable to natural disaster like earthquakes and floods as well as human induced
disasters such as bomb-blasts, acts of terrorism, fires, industrial and chemical hazards, floods,
building collapses, road accidents, water logging, etc. The entire region of Delhi isin Seismic
Zone |V, at high risk to earthquakes as gathered from the earthquake hazard map given in the
Vulnerability Atlas of India 2001, and can face an earthquake of 5.5 to 6.7 on Richter scale (MSK
intensity VIII).

The terrain of Delhi is flat in general except for a low NNE-SSW trending ridge which is
considered an extension of the Aravalli hills. Seismicity around Delhi appears to be associated
with amajor geological structure, which is known as the Delhi-Hardwar Ridge. It coincides with
the extension of the Aravali Mountain belt beneath the aluvia plains of the Ganga Basin to the
northeast of Delhi towards the Himalayan Mountain.

Parts of district North-East, East, Central, and South East are most affected by flood. The city has
been experiencing floods of various magnitudes in the past due to floods in the Yamuna and the
Najafgarh Drain. The Yamuna crossed its danger level (fixed at 204.83m) twenty-six times during
the last 35 years. Since 1900, Delhi has experienced nine major floods in the years 1924, 1947,
1976, 1978, 1988, 1995, 1998, 2010 and 2013.

Road accidents include all forms of motor vehicle accidents involving two/three/four-wheeler
passenger vehicles, vehicles carrying goods including hazardous substances. These accidents may
lead to injuries and fatalities to pedestrians, bystanders and/or passengers. Industrial hazards are
likely due to accidents occurring during chemical processing, manufacturing, storage, transport
and from the disposal of toxic waste. It also happens due to uncontrolled release of hazardous
substances fire/explosion and by mechanical failure, operational deficiency, design, construction,
installation deficiency etc.

To fecilitate the adequacy, efficacy and preparedness of the departments and district
administration and identify gaps in resources and systems, the State Disaster Management
Authority and District Disaster Management Authorities in coordination with the ESFs of Delhi
embark on conducting mock exercises on various types of natural and manmade disasters. This
helpsin incul cating a culture of preparedness.

13.2 State Disaster Management Plan

As per the provisions of the Disaster Management Act-2005, every office of the Government
of India and of the State Government at the district level and the local authorities shall, subject to
the supervision of the District Authority.

a) Prepare adisaster management plan setting out the following, namely: -
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- Provisionsfor prevention and mitigation measures as provided for in the District Plan
and asis assigned to the department or agency concerned

- Provisions for taking measures relating to capacity-building and preparedness as laid
down in the District Plan

- Theresponse plans and procedures, in the event of, any threatening disaster situation
or disaster

b) Coordinate the preparation and the implementation of its plan with those of the other
organizations at the district level including local authority, communities and other
stakeholders

¢) Regularly (annualy) review and update the plan

d) Submit a copy of its disaster management plan and of any amendment thereto, to the
District Authority

Some of important terms to be discussed in the Disaster Management plan are as following:

A disaster is an event triggered by natural or man-made causes that lead to a sudden distribution
of normal cycle of life within society, causing widespread damage to life and property.
Distribution can be caused due to occurrence of frequent hazards like earthquakes, fires, cyclones,
terrorism, biological wars and chemical explosions. When hazards connect with risk and
vulnerabilities lead to the massive destruction. Level of risk (high/medium/low) depends upon the
various hazards for which any specific areais prone to and/or also on the various physical, social-
economic and institutional parameters. The chapter has been covered into two parts. First part is
covering hazard assessment and second part is covering vulnerability and risk assessment on the
basis of hazard assessment.

Hazard

“Hazard is an event or occurrence that has the potential for causing injury to life or
damage to property or the environment. The magnitude of the phenomenon, the probability of its
occurrence and the extent and severity of the impact can vary. Hazard “Hazard is an event or
occurrence that has the potentia for causing injury to life or damage to property or the
environment. The magnitude of the phenomenon, the probability of its occurrence and the extent
and severity of the impact can vary. In many cases, these effects can be anticipated and
estimated.” (Terry Jeggle and Rob Stephenson, Concepts of Hazard and Vulnerability Analysis).
It is any phenomenon that has the potential to cause disruption or damage to humans and their
environment. Hazards are the potential for an event, not the event itself. Extreme events are
natural or man-made processes operating at the extremes of their range of energy, productivity,
etc.

Vulnerability

Vulnerability is the degree to which a population, individual or organization is unable to
anticipate, cope with, resist and recover from the impacts of disasters (Blaikie et al.1994).
Vulnerability is afunction of susceptibility (the factors that allow a hazard to cause a disaster) and
resilience (the ability to withstand the damage caused by emergencies and disasters and then to
recover)
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Risk

“Risk” is defined as the expectation value of losses (deaths, injuries, property, etc.) that
would be caused by a hazard. Disaster risk can be seen as a function of the hazard, exposure and
vulnerability asfollows;

Disaster Risk = function (Hazard, Exposure, Vulnerability) To reduce disaster risk, it isimportant
to reduce the level of vulnerability and to keep exposure as far away from hazards as possible by
relocating populations and property. Growing exposure and delays in reducing vulnerabilities
result in an increased number of natural disasters and greater levels of loss. (Asian Disaster
Reduction Centre)

13.3 Typesof Disastersin Delhi

Mainly following disaster events have been experienced in Delhi:

o Earthquake

e Hoodsand Urban flooding

e Drought

o Wind (Andhi, Heat wave (Loo), Tornado)
e Fire

e Construction of unsafe buildings loading to collapsing of buildings

13.3.1 Earthquake

Delhi islaocated in zone IV which has fairly high seismicity where the general occurrence
of earthquakes is of 5-6 magnitude, a few of magnitude 6-7 and occasionally of 7-8 magnitude.
Delhi thus lies among the high-risk areas.

Five earthquakes of Richter Magnitude 5.5 to 6.7 are known to have occurred in the NCT-Delhi
or close to it since 1720 AD. Mgjor lineaments namely this region is characterized by several
dominant features such as the Delhi - Haridwar ridge, the Aravalli - Delhi fold, the Sohna fault,
the Mathura fault and the Moradabad fault, having potentia of generating earthquakes of
magnitude up to MSK VIII will be quite probable in the Delhi territory. Normal depth of 30 km
may be assumed for these earthquakes. It will be prudent to consider the effects of such a
potential earthquake for devel oping a prevention-cum-preparedness plan. Source: DDMA, Delhi.

As per Vulnerability Atlas of India (1997), for shaking intensity VI, 6.5 percent houses in Delhi
have high damage risk, and 85.5 percent houses have moderate damage risk. These estimates are
based on very simplistic assumptions. Systematic studies are needed on vulnerability of different
types of constructions in the area. Huge number of multistory reinforced concrete buildings in
Delhi, particularly those with open ground story to accommodate vehicle parking, could also pose
amajor chalengein the event of a strong earthquake.



Figure 13.1: First Seismic Hazard Microzonation Map

Source: Indian Meterological Department



70. Trends of Earthquakein Delhi

Delhi is currently passing through a mgjor infrastructure development phase with a large
number of bridges, flyovers and the metro project under construction. Indian seismic code (IS:
1893-1984) is not applicable for major projects which require specia studies on seismic design
criteria. Thelist of past earthquakesin Delhi in provided below in table:

Table 13.1 :Earthquakesin Delhi

Date Latitude (N) Longitude (E) Magnitude

June 6, 1992 28.65 76.69 2.8
Feb 16, 1993 28.63 76.35 2.6
Mar 27, 1993 28.63 77.2 3.6
Aug 6, 1993 28.63 77.14 2.5
Dec 3, 1993 28.64 77.14 35
July 28, 1994 28.6 774 2.8
Oct 15, 1994 28.51 77.25 2.8
Nov 16, 1994 28.59 79.92 2.9
Mar 18, 2004 28.5 76.95 2.7
Mar 28, 2004 28.62 77.25 16
April 4, 2004 28.6 77.1 15
April 5, 2004 28.6 77.2 1.9
April 21, 2004 28.7 77.3 15
June 6, 2004 28.6 77.3 2
Oct 08, 2004 28.6 77 5.6

Source: Amateur sesmiccentre.com

13.3.2 Floods

Floods in Delhi are not nature’s wrongdoing; it is invariably the irresponsibility of the
authorities and those who are totally insensitive to human life. This is very clear from the
recurring phenomenon of floods in the River Yamuna and flash floods caused by rains due to
choked drains of Delhi.

River Yamuna enters Delhi from the northeast near Palla at an dtitude of 210.3 meters and after
traverses of about 40 km. it leaves Delhi at an dtitude of 198.12 m near Jaitpur in the South. The
width of the riverbed varied from 1.5 to 2.0 km. In its flow from Wazirabad barrage, a network of
seventeen drains joins the river on the West bank during its traverse in the northern parts of the
city. Ngjafgarh and Alipur drains, due to heavy discharge from Sahibi River, inundate a number
of villages in Najafgarh block causing heavy damage to life and property.

Flood zoning

The flood situation is projected in the flood atlas map prepared by Central Water
Commission, as per the map of the flood prone areas of Delhi has been classified into thirteen
zones based on the flooding risk in relation to incrementa rise in the water level of the Yamuna
(DDA, 1993). These cover a range from 199m to 212 m level of water in the Yamuna. This
zoning map covers part of North Delhi on the West bank of the Yamuna and almost the entire
Trans Yamuna Area on the East bank. Besides this, the Delhi Flood Control Order also divided
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the NCTD into four Flood Sectors, Shahdara, Wazirabad - Babrapur, Alipur and Nangloi —
Naafgarh.

Although the unprotected flood prone areais 1.7 percent or 25km only towards the south east and
about five percent or 74 sq. km in the north eastern parts which is protected by earthen
embankments, every year water level rises in Yamuna above danger level and large population
has to be evacuated to the top of the bunds and Delhi highways. The main reasons for this rise of
water level is not natural but release of excess water from Tgjewala headworks upstream to the
two canals one on left and other on the right bank of the river. Rise in water levels also cause back
flows in the connecting drains and have an effect on the city drain network causing overflow.

Local Flooding (Flash floods)

Urban areas are characterized by a high area under impervious surfaces (Roads,
pavements, houses etc.). High rates of development along with the resultant loss of soft landscape
have led to high surface water run-off rates. This results in flash floods in the low-lying areas.
Thus, the water gets logged in the city areas and it takes several days to mechanically pump it out
and bring the situation under control. Similarly, during the past few years, flooding due to the
city's mgjor drains has also become a common phenomenon. Already under the pressure of the
city's effluent discharge, these drains experience reverse flow from the Y amuna.

Past Trends of Floods

Since 1900, Delhi has experienced nine major floodsin the years 1924, 1947, 1976, 1978,
1988, 1995, 1998, 2010 and 2013 when the Yamuna River crossed its danger level of 204.83 m.
The Table two shows that year 1978 witnessed the worst ever flood in Delhi when water level in
Yamuna River in Delhi reached at 207.49 m with discharge 2.53 lac cusec at old railway bridge
(7.0 lac cusec discharge was released from Tgjewala) when 130 villages and 25 urban coloniesin
Delhi were submerged in water.

Table 13.2: Major flood eventsin Yamuna River in Delhi

S No Year Gauge (mm)

1 1976 206.70
2 1978 207.49
3 1988 206.92
4 1995 206.93
5 1998 206.36
6 2010 207.2
7 2013 207.32

Source: Irrigation and Flood Control Department
Major Floodsin Delhi

1976: Najafgarh drain experienced heavy floods due to discharge from the Sahibi River. The
drain breached at six places between Dhansa and Karkraula, marooning a number of villages in
Najafgarh block. Six human lives were lost due to house collapse. 14 persons died in a boat
mishap. Crop damage was estimated at Rs 10 million.

1978: (September) River Y amuna experienced a devastating flood. Widespread breaches occurred
in rural embankments, submerging 43 sq. km of agricultural land under two meters of water,
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causing total loss of the kharif crop. In addition to this, colonies of north Delhi, namely, Model
town, Mukherjee Nagar, Nirankari Colony etc. suffered heavy flood inundation, causing extensive
damage to property. The total damage to crops, houses and public utilities was estimated at Rs
176.1 million.

1988: (September) River Yamuna experienced floods of very high magnitude, flooding many
villages and localities like Mukherjee Nagar, Geeta Colony, Shastry Park, Yamuna Bazzar and
Red Fort area, affecting approximately 8,000 families.

1995: (September) The Yamuna experienced high magnitude floods following heavy rainsin the
upper catchment area and resultant release of water from Tajewala water works. Slow release of
water from Okhla barrage due to lack of coordination between cross state agencies further
accentuated the problem. Fortunately, the flood did not coincide with heavy rains in Delhi, and
could be contained within the embankments. Nonetheless, it badly affected the villages and
unplanned settlements situated within the river-bed, rendering approximately 15,000 families
homeless. These persons had to be evacuated and temporarily housed on roadsides for about two
months, before they went back to living in the river-bed (Source: Sharma, 1996).

13.3.3 Urban Drought

Delhi is having acute water shortage every year and needs a long-term strategy for
mitigating urban drought. Mostly in summers water scarcity leading to “urban drought” in most of
the areasin Delhi. The land is valued more than water, neglecting local water bodies, which have
either gone dry or encroached. According to a NITI Aayog report, Delhi isamong 21 magjor cities
that will run out of groundwater by 2020. Another study by the National Geophysical Research
Institute (NGRI) found that groundwater levels in the city are depleting at an astonishing rate of
10 cm per year.

13.3.4 High Winds

The storms typically occur in the summer months, when the weather has been dried to
alow dust to be picked up by passing winds. Dust storms are an annual weather pattern seen in
the region. The scale and intensity of this most recent storm, however, surprised officials on the
ground. It stretched from the western state of Rgjasthan to the eastern state of Uttar Pradesh and
hit Delhi, which lies between them. The dust can take the population by surprise, and can create
zero visihility in the areafor a short period.

13.3.5 FireHazards

Fire hazards, for the purpose of this study, include fires due to chemicals, LPG,
explosives as well as short circuit of electrical systems. The fire occurs in buildings every year,
especially in the congested areas and unauthorized markets and unauthorized colonies. These fires
are generaly caused by short circuits in faulty electric fixtures/wiring. In some cases, firefighting
by the Fire authorities becomes impossible due to very narrow approach roads leading to non-
accessibility of Fire tenders and it generates a hazardous situation for loss of property and human
life.

71. Past Trends of FireHazardsin Delhi

e According to Delhi Fire Service statistics, Delhi had more than 75,000 fire incidents
during the last five years (1995-96 to 1999-2000), resulting in more than 1825 deaths,
injuries to more than 7,600 persons and loss of property valuing more than Rupees 176
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crores. These incidents included two major, twenty-five serious and ninety-nine medium
fires. Delhi has witnessed an increasing trend in fires in jhuggies (up by 49 percent from
5277 jhuggis in 1995 to 7840 in 1999, residential areas (up by 21 percent to 2701 in 1999
from 2240 in 1995), and other fires (up by 33 percent from 6640 in 1995 to 8858 in
1999). Persons vulnerable to such fires constitute a majority of the populace of Delhi.

e The numbers of calls have marginally increased and the number of deaths have also
increased. The basic reason is that deaths are not as much due to burning but more
because of inhalation of toxic fumes, which get concentrated in high density in less open
space. It isthe lack of circulation/ventilation within houses. In industrial areas, thereis a
lack of safety measures required and hence large numbers of deaths or injury occur dur to
fires.

o Number of fireincidentsin jhuggi clusters and high-rise buildings has reduced while fire
incidents in industrial and residential areas have increased. One of the reasons for such
increase is that industrial areas have started having non-confirming industrial activities
and residentia areas have become haven for illega storage's and dangerous commercial
activities in pursuit of mixed permitting land and occupancy in these areas without
making the required provisions for firefighting.

Table 13.3 shows the fire calls registered since 2003 to 2016 and the injured cases increased from
14595 to 27089, whereas death cases also increased from 235 in 2003-04 to 339 in 2015-16.

Table 13.3 Detail of firecallsand lossin Dehi

SNo | Year No. of Calls Injured Deaths Medium Serious

1 2003-04 14595 1334 235 17 5
2 2004-05 14208 1687 272 27 5
3 2005-06 16340 2191 470 16 1
4 2006-07 14291 1743 303 16 3
5 2007-08 15718 2057 351 2
6 2008-09 16452 2225 380 2
7 2009-10 21314 2598 423 10 2
8 2010-11 22187 243 447 10 3
9 2011-12 18143 2132 357 13 1
10 2012-13 22581 1979 285 9 2
11 2013-14 22726 2299 372 16 1
12 2014-15 23242 2068 291 7 2
13 2015-16 27089 2099 339 11 0

Source: Department of Delhi fire services, GOI

13.3.6 Risk and vulnerability Analysis based on Hazards

Delhi is vulnerable to various disasters. Below table explains (on the basis of hazard
analysis) district-wise degree of risk and vulnerability involved in Delhi.

Physical, socio-economic, housing, community and institutional preparedness related parameters
had been identified for risk and vulnerability assessment. To assess their importance, checklists



were prepared under each parameter and information was gathered from various primary and
secondary sources. Based on the information collected under the checklists, few indicators were
formulated and status of strength, weakness, opportunity and threat has been assigned which was
further utilized for risk and vulnerability analysis. Below given table explains the risk and
vulnerability assessment based on the certain parameters.

Table 13.4: District-wise vulnerability matrix of Delhi

Source: Sate Disaster Plan Delhi, 2014-15

134 Mitigation Measures

Disasters Effect Mitigation M easures

¢ Construction of Earthquake Resistant
Building as per the Bureau of Indian
Standards IS Code 4326.High rise
buildings and unauthorized buildings
built without following building
norms & guidelines are the high-risk
areas exist without specific
consideration of earthquake resistance

e Themaor Central building districts

like Connaught Place, District Centers

Earthauake Large scaleloss of human life and an group _hOUSi ngs are high risk areas

property ueto vertical aswell as

configurations. The walled city area,
the Trans Y amuna area and scattered
pockets of unplanned settlements also
figure as high-risk zones due to their
substandard structures and high
densities.

e Housing isconcerned, vulnerability
analysis has never been carried out
and preliminary estimate of damages
is not available for strengthening of
structures under normal improvement



Disasters

Wind &
Heat Waves

Flooding
and Low
lying Areas

Effect

Frequent climatic cycles of dry and
wet periods, resulting in loose soil

due to weathering

Large scal e sediment movement
due to heavy flow of water and
wind movement and subsequent
deposition in reservoirs and river
beds

Degrades water quality

Depletion of the water storage
capacity, because of soil lossand
sedimentation of streams and

reservoirs, which results in reduced

natural stream flow regulation.

Loss of support and nutrients
necessary for plant growth

Evaporation from depressions
having no outlets

Rise of groundwater close to soil
surfaces

Declinein soil fertility or even a
total loss of land for agricultural
use

In certain instances, farmland
abandoned because of salinity
problems may be subjected to
water and wind erosion and
become decertified.

Mitigation Measures

devel opment schemes.

Heritage structures need retrofitting
attention to cope up earthquakes.
Wherever required may be
undertaken.

Water management:

o Water harvesting through building

micro structures through rain water
harvesting pits.

Maintenance and conservation of
water Bodies

M aintenance and conservation of
vegetation & Shelter Belts that
includes conservation of Delhi Ridge.

Development of early warning and
expert systems by improvement of the
monitoring, modelling and prediction
capacities and improved

communi cation equipment.

Watershed management through
extensive soil conservation, catchment
areatreatment, preservation of forests
and increasing the forest area and
construction of check dams shall be
promoted to reduce the intensity of
floods. Adequate flood cushion shall
be provided in water storage projects
whenever feasible to facilitate better
flood management. An extensive
network for flood forecasting shall be
established for timely warning to the
settlementsin the flood plains, along
with the introduction of regulation for
settlements and economic activity in
the flood-prone zones to minimize



Disasters Effect
[ ]
[ ]
e Pushing back against modern
energy- and water-intensive
Drought industrial usage.
e lllegal groundwater extractions *
[ ]
Fire e Largescaelossof human life and

property

13,5 Policiesand Proposals

Mitigation Measures

loss of life and property caused by
floods. Master plan for flood control
and management for each flood prone
basin / area shall be prepared. Due
consideration to provide proper
drainage shall also be given to build
up capabilities to tackle water logging
and salinity problems.

Thereisaneed to include urban
drought as one of natural disasters and
have its separate guidelines and
preparedness plan asin Cdifornia
(USA) and other devel oped countries.

Water in the summer season
particularly in the urban slums needs
urban drought regulation with legal
support, guidelines and regulation on
water usage.

Mainstreaming disaster risk reduction
(DRR) is an imperative pledge of
India thus various ministries, viz
Ministry of Urban Development,
Ministry of Water Resources, and
Ministry of Agriculture the nodal
Ministry can conjointly develop an
approach for urban drought
mitigation.

Maintenance of electrical wires

Strict compliance of fire safety norms
prescribed by the concerned agencies.

e GIS, GPS, remote sensing, computer modelling and expert systems, electronic
information and management systems etc. for collection, storage, retrieval and
dissemination of information. The control rooms need to be modernized and made more
effective and community friendly. Detailed database should be compiled on the
occurrence of hazards and damage caused in the area. Telecommunications in terms of
disaster warning systems need to be set up in al the levels. Disaster warning sets may be

located in the States and District headquarters.

e An Emergency Operation Centre (EOC) for coordination and optimization of efforts of
the State. Networking of communication between EOC, NCR and State EOC, their



interoperability and compatibility of radio sets is recommended. ERC/s of NCR will
function under the EOC, NCR. The Emergency Operation Center at 5 Sham Nath Marg,
Delhi-110054 operates a 24X7 Helpline no. ‘1070” and al the districts also maintain a
similar Control room for a response to any emergency or disaster calls received in Delhi.
All cals received on this Helpline are logged and information is immediately sent to
Police, Fire, district Control Room and concerned officers such as SDMg/ Tehsildars. The
EOC’s Headquarters is networked with V-SAT connections in all the 11 Revenue
Digtricts for a failsafe communication in the event of any disaster. 53 Satellites phone for
the important functionaries of the Govt. of NCT of Delhi have aso been procured for
having an uninterrupted communication network. A magor revamping of Emergency
control room (EOC) has also been initiated which will enable all facilities such as GIS,
GPS, remote Sensing and Computer modelling. While an EOC operates in NCT of Delhi
for coordination among all the 11 revenue digtricts, if any, EOCsis setup by the NCR for
coordination among the States EOCs of the NCR region the same can also be networked
for inter-operability. It will only depend when a EOC of the NCR Region is first
established.

e A techno-legal regime has to be proposed for amending the present building by-laws and
Acts to include safety aspects from natural hazard’s point of view. A techno legal regime
already exists for amendment in the Building Bye Laws in the concerned Municipal
Corporations/ Local Bodiesin Delhi, which amend Building Bye Laws from time to time.

e Undertake the vulnerability and risk assessment due to natural hazards and prepare
Prevention cum Preparedness Plan. National Disaster Management Authority (NDMA)
Govt. of India has proposed a scheme on Hazard Vulnerahbility Risk assessment (HVRA)
for Delhi in the current Financial Year and work on the scheme will be taken up in
association with NDMA, Gol.

e Seismic micro-zonation on a scale of 1: 50,000 to 1: 10,000 for areas, having high growth
have to be undertaken basis. A report on Seismic Hazard Microzonation of NCT Delhi on
1:10000 scale has adready been prepared by the National Centre for Seimology, Ministry
of Earth Sciences, Govt. of India in the year 2016 and the same report has been shared
with all Local Bopdies and important stakeholders.

e Extensive studies are needed for seismic hazard evaluation for different parts of Delhi and
vulnerability assessment for different kinds of constructions; using these, seismic risk
evaluation for Delhi must be carried out. The report prepared by the Nationa Centre for
Seismology is based on extensive study on seismic hazard evaluation for the whole of
Delhi.

e Manuas need to be developed outlining methodologies for new constructions and
retrofitting of old structures & Heritage buildings.|EC campaigns have been launched on
buildings of earthquake safe buildings describing various easy methods by which the
earthquake safe buildings can be constructed in a cost effective manner in the Govt. of
NCT of Delhi. A scheme for retrofitting of few public buildings is aso being undertaken
in the NDMC areain association with the NDMA, Gol.

e Unauthorized colonies are prone to structural problems in the buildings and may cause
large scale damage. Hence, a special programme for structural safety audit of these
buildings must be undertaken and retrofitting as required may be done. Large number of
unauthorized colonies has been regularized by the Government in the year 2019 which
will enable proper development activities in these colonies. Regularization will also



enable financing by the banks which will help in re-buildings of the houses in a planned
manner.

e Construction of buildings in the River bed area must be prohibited and habitation should
not be alowed in any condition. Construction of buildings in River bed area is not
allowed and even in the regularization plans of unauthorized colonies, the habitations
constructed in the river bed area have not been regularized.
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14.1 Introduction

Land is a vital non-renewable resource and its supply is finite contrary to ever-increasing
demand for growth and development of urban areas. Rapid growth of population poses
tremendous pressure on land. Particularly, there is an increasing concern over loss of valuable
agricultural land and the consequent natural environmental degradation. This calls for an urgent
need for optimizing the use of land resources in any region through rational use of urban land,
conservation of areas ecologicaly sensitive to development activities and evolving appropriate
policies for effective control land uses.

The National Capital Territory of Delhi occupies 1,483 sq.km of area which accounts for only 4.4
percent of the total area of NCR, spread over 55,083 sq.km. of area. As per Census 2011, 75
percent land area of NCT Delhi is urban and 25 percent areais still designated as rural against 54
percent in 1991 having 300 villages which reduced to 112 in 2011. North West district is the
largest in terms of area having 443 sg.km. and the smallest is the Central district with only 21
sg.km. Table 14.1 that the entire districts of New Delhi, East Delhi and Centra are fully urban
with no rural area whereas in West and South districts more than 90 percent of land areais under
urban. North West and South west districts still have 38 percent of rura areas. Of the totd
1114.06 sg.km. of urban area 603.84 sq.km. (54.20 percent) is faling under three Municipa
Corporations, New Dehi Municipa Corporation and Cantonment Board and rest of the 510.22
sg.km. (45.79 percent) area under various non statutory census towns spread outside the statutory
towns across NCT Delhi.

Table 14.1: District wise distribution of land in urban and rural areasin sg. km

S o Ur bar.w Rural.
No. | Districts Total Areain Sg. | Percentage  AreainSg. | Percentage
km. share km. share
1 North West 443 272 61.40 171 38.60
2 North 61 51 83.61 10 16.39
3 North East 62 47 75.81 15 24.19
4 East 63 63 100.00 0 0.00
5 New Délhi 35 35 100.00 0 0.00
6 Centra 21 21 100.00 0 0.00
7 West 130 123 94.62 7 5.38
8 South West 421 267 63.42 154 36.58
9 South 247 234 94.74 13 5.26
NCT Delhi 1,483 1,114 75.12 369 24.88

Source: Census of India, 2011

14.2 Statutory Provisionsfor Regional Land Use Plan

Section 10 (2) of the National Capital Region Planning Board Act, 1985 states “The
Regiona Plan shall indicate the manner in which the land in the National Capital Region shall be
used, whether by carrying out development thereon or by conservation or otherwise, and such
other matters as are likely to have any important influence on the development of the National
Capital Region”. Further, Section 10(2) (a) of the National Capital Region Planning Board Act,
1985 emphasizes that the Regional Plan shall indicate “the policy in relation to land use and the
allocation of land for different uses”. Therefore, the Regional Land Use Plan translates broad
planning policies and proposals into physical (spatial) form to illustrate the manner in which the
land in NCR is to be used for various purposes. The reservation of areas for specific land uses
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which are of the regional or sub-regional importance will be detailed out in the Sub Regional
Plans and Master Plans/Development Plans which are to be prepared by the respective
participating States, within the overall framework of the Regional Plan.

As per the Section 17 (3) (&) of the NCRPB Act, 1985, the Sub-Regional Plan shal indicate
“reservation of areas of specific land uses which are of the regional or sub-regional importance”,
therefore, the Sub-Regional Land Use Plan trandates the broad planning policies and proposals
into physical (spatial) form, to illustrate the manner in which the land in NCT Delhi is to be used
for various purposes.

14.3 Review of Land Use proposal of Regional Plan-2001, NCR

i. Thereview of Regiona Plan-2001 policies has brought out certain critica issues of large
scale conversion of rich agricultural land into non-agricultural use, and conversion of land
aong the transport corridors in Delhi urban area, DMA (now CNCR) and close to the
designated urban centres.

ii. In States, proper land use control is exercised only within the controlled/ devel opment/
regulated areas around towns through their existing Acts and regulations but in very few
cases the planning/ development control have been exercised outside the
controlled/devel opment/regul ated areas.

14.4 Existing Land Use Analysis- 1999

Analysis of existing land use is based on the IRS IC LISS 111 Satellite data of March 1999
of NCRPB as part of the study by NRSC on ‘Urban Sprawl and Land use/Land cover Mapping in
1999’ as carried out for the preparation of Regiona Plan 2021. Land use analysis based on
Satellite data of 5.8 meters resolution for March, 1999only depicts the level -l features of regional
land use of entire NCR. Apart from this no data or study on existing land use using high
resolution satellite data or area calculation for various categories of land uses was done either by
DDA or GNCTD. While GNCTD through GSDL has prepared land cover map of Delhi using
high resolution satellite data on GIS platform, no analysis of existing land uses is made available
for the preparation of SRP 2021 of NCT Delhi.

Table 14.2: Land useareain NCT Delhi and NCR (in Ha.) (Based on 1999 Satellite Data)

S. : Percentage Percentage
No. Category NCT Delhi Area NCR Area
1 Built-up 70,162.00 47.31 371825.00 7.26
2 Agriculture 62,279.00 42.00 4252758.00 83.09
3 Forest 7,015.00 4.73 207806.00 4.06
4 Waste Lands 6,079.00 4.10 230511.00 4.50
5 Water Bodies 2,435.00 164 39391.00 0.77
6 Others 330.00 0.22 15788.00 0.31
Total 1,48,300.00 100.00 5118079 100.00



Sour ce: Based on the Study Report on Urban Sprawl and Land Use/Land Cover Mapping
for NCR, NRSA, 1999. Figure 14.1: Land Usein NCT Delhi 2012




Figure 14.2: Land use/Land cover in NCT Delhi
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Source - Sprawl and Land use/Land cover mapping in 1999, NCRPB

14.4.1 Built-up area

The analysis of the above land use data indicates that the “Built up area” of 70,162.00 ha.
which includes residential, transport, industries, commercial, public semi-public, landfill sites
etc.is the most predominant use of land which constitutes 47.31 percent of the total area of NCT
Delhi against only 8.71 percent for the National Capital Region. Although the data on built up
area falling within the MCDs, NDMC and Cantonment Board boundaries are not available, it is
estimated that 86 percent i.e. more than 60,000 ha. built up area is concentrated within the
jurisdiction of these urban local bodies and the rest 14 percent is scattered among the census
towns and rural belt outside the Urban Local Bodies’ boundaries.

The above analysis aso indicates that the balance 52.69 percent i.e.78,138.00 ha. of land area
within NCT Delhi is still not built up yet which includes vast agricultural rura areas, forest areas,
waste land, water bodies etc. Therefore, there is lot of scope for conserving areas having
ecological values and restricting expansion of built up areas further by re-densifying the areas
having relatively low density to make Delhi a more energy efficient compact city with better
infrastructure and maobility. Any further horizontal expansion will also result in adding more built
up areas which imply increased trip length, more automobiles and higher energy consumption
having adverse ecological consegquences.

1442 Agriculturearea

Cultivated land, falow land, plantation, farmhouses and horticulture shown under
“Agriculture use” is the second most predominant use of land, constitutes 42 percent of the total
area whereas it is the most predominant land use of entire NCR (79. 52 percent). These
agricultural lands are spread around the rurd areas and all along Yamuna flood plain of NCT
Delhi outside the Municipal areas except the southeast part. As these areas provide ecological
services and food security, it is worthwhile to consider conserving these areas for environmental
sustainability of the sub-region.

As per Master Plan of Delhi 2021, draft chapter nine on Environment ‘Delhi has a much larger
green cover than any of the other metropolitan city in the country, and could well be called a
“Green City”. The green / recreational use constitutes 8,722 ha of land as per MPD 2001, which is
around 19 percent of the total urban land area of 44,777 ha. This includes 1577 ha. under the



Northern, Central and South-Central Ridge (the remaining area of the Ridge is in the rural area).
The balance area under recreational/ green use i.e. 7145 ha. isin the form of District Parks, City
Parks, Community Parks etc. comprising around 15 percent of the total urban land area. In
addition to this, a large chunk of green areais provided in the form of Neighborhood Parks / Tot
lots in the gross residential use zones, plantations /greens in large campuses like President’s
Estate, JINU, IARI, Delhi University, Plantations along drains and roadside plantations. In
addition to above, two Biodiversity parks are under development by the DDA. Further, Sports
Complexes, which were included in the green / recreationa use category under the MPD-2001
will be seen under a separate category of sports. In the Urban Extension the green cover isto be
provided at the rate of 15 percent of the total land, excluding the Ridge/ Regional Park. Out of
this, some area shall be developed in the form of formal parks for the community and the rest
shall be developed as woodlands and incidental greens for balancing the environment. This will
be in addition to the development of specialized parks like Bio-Diversity Parks, plantation along
the roads, drains, riverbank, etc.

14.4.3 Wasteland

The Waste land which includes barren, rocky, gullied land and river sand constitute 4.10
percent against 6.63 percent in NCR. These areas can be regenerated through large scale
plantation in scientific manner and converted into green areas.’

14.4.4 Water bodies

It plays crucial role for ground water recharge, flood sink, micro climate and aquatic
habitat which calls for preservation and revival of existing water bodies to avoid any further loss
of precious ecosystem. As per Regiona Plan 2021, “the ‘water bodies’ include rivers, canals,
drains, lakes, tanks and ponds covering 0.80% (24,217 hectares) of NCR’s total land area.” AS
per MPD 2021 ‘Environment chapter’, the length of the river in the NCT of Delhi is 48 kms from
Palla in the North to Okhla in the South, with a total river bed/flood plain area of around 97 sq.
kms. which is about seven percent of the total area of Delhi. A little over 50 percent of the river
lies North of Wazirabad and the rest, around 22kms., to its South, in the Urban area of Delhi.
Apart from being the main sources of water supply for Delhi, it is one of the major sources of
groundwater recharge. There are 22 drains are flowing into the river Yamuna which are listed
below:

List of drains out falling into river Yamuna

Najafgarh drain
Magazine Road drain
Sweeper Colony drain
Khyber passdrain
Metcalfedrain
KudsiaBagh drain

IO .

Environment Chapter MPD-2021 modified up to 31/12/2018



Moat drain

Trans Yamuna MCD drain
Mori Gate drain

10. Civil Mill Drain

11. Power House drain

12. Sen Nursing Homedrain
13. DrainNo. 14

14. Barapullah Drain

15. Maharani Bagh drain

16. Kakaji drain

72. Okhladrain

© © N

17. Tughlakabad drain

18. Shahdaradrain

19. SaritaVihar Drain

20. LPG Bottling Plant Drain
21. Tehkhand Drain

73. Other water bodies

Apart from river Yamuna and 22 drains flowing into the river, there are 1012 other water
bodies in Delhi. Water bodies are defined as “Bodies of still waters in the urbanscape or
ruralscape which are either naturally present or intentionally created. However, areas of
unintentional water logging along railway tracks, highways are excluded”. The existing status of
water bodies is given in Environment chapter. However, the type and nature of water bodies
located in NCT Delhi are given below:

74. Village pond/Johar

The village ponds are mostly created water bodies having very small localized catchments
for gathering rainwater. Most ponds present a state of neglect. Some of the ponds have become
absorbed in the urban area or village abadi area where they have been used to discharge the local
waste waters and thus become cess pools.

75. Lakes

Most prominent are Bhalaswa Lake (a fresh water oxbow lake on the river floodplain),
Sanjay Lake [apparently a meander scour on the floodplain in East Delhi, Ngjafgarh Jheel which
used to be the largest lake in this area now lies mainly on the Haryana side of the inter-state
border, Hauz Shamshi, Hauz Khas, Old fort Lake.

76. Marshes

Jahangirpuri Marshes is presently the largest water body in Delhi, is now outside the
floodplain embankments. Stepwell or Baolis are different categories of water bodies. They are
created for drinking water purposes and get recharged from ground water source. In Delhi they
are mostly with ASI.
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14.5 Analysisof temporal change of Land use
14.5.1 Change of Built up area (1958-2012)

As per land use inventory carried out by Town & Country Planning Organisation
(erstwhile TPO) in 1958 for the purpose of existing land use of urban Delhi for the Master Plan of
1962, the total urbanised area was 17,287.45 ha. in 1958-59 which constituted 11.7 percent of the
total area of Union Territory of Delhi having approximately 20 lakh population. Subsequently,
NCRPB obtained satellite of IRS 1B in 1993 and analysis of the data indicated a built-up area of
60,340 ha. Analysis of existing land use is based on the IRS IC LISS 111 Satellite data of March
1999 of NCRPB as part of the study by NRSC on ‘Urban Sorawl and Land use/Land cover
Mapping in 1999’ as carried out for the preparation of Regional Plan 2021 depicts a built-up area
of 70,162 ha. Again in 2012 Regional Planning Board commissioned a study on “Creation and
Updation of Land use/ cover for review of Regiona Plan — 2021 through NRSC and the existing
land use analysis based on Resourcesat-2 LISS-1V data pertaining to 2012 indicated that the built-
up area of NCT Delhi has further increased to 83536.08 ha. From the above studies and land use
analysis it is observed that the built up or urbanised area has increased from 17,287.45 ha which
constituted 11.7 percent of NCT area in 1958-59 to 83,536 ha. in 2012 which now constitutes
56.33 percent of NCT area, anet increase of 44.7 percent.

14.5.2 Change of land use (1999-2012)

The land use change analysis during the period 1999-2012 indicates that the “built-up”
area has increased from 47.3 percent to 56.3 percent, registering an increase of nine percent
during the last 13years. Whereas area under “agriculture use” has reduced by nine percent from
42 percent in 1999 to 34.3 percent in 2012. “Forest area” which includes dense forest, plantation
and open scrub has been marginally reduced from 4.7 percent in 1999 to 4.24 percent in 2012. In
the case of wastelands, the area has been reduced from 4.1 percent to 3.21 percent and area under
“waterbodies” had reduced marginally from 1.64 percent to 1.52 percent in 2012. Area under
“Others” category remained unchanged during the period 1999-2012.The “Others” comprise uses
not included in the above categories such as mining areas, quarrying, brick kiln constitutes 0.22
percent of NCT Delhi and entire NCR has 0.32 percent. Abandoned brick kilns, mining and
guarrying areas which have become derelict can be reclaimed and converted into green areas or
water bodies. As per the latest additiona data provided by GNCTD on the 30.07.2020, the
Agriculture Census Data 2016 indicates 29,000-hectare area is available for Agriculture &
Horticulture activities out of 1483 sg. kms. The table and the figure below show the category wise
change of land use from 1999to 2012.

Table 14.3: Changein areasin land usein NCT Dehi from 1999-2012

S Areain 1999 Areain 2012 Changein area
' Category Area Percentage Areain Percentage Areain Percenta
No. .
inha.  share ha. share ha. ge change
1 Built-up 70162 47.31 83536.08 56.33  13,374.08 9.02
2 Agriculture 62279 42.00 51133.01 34.48 -11,145.99 -7.52
3 Green areas 7015 4.73 6282.05 4.24 -732.95 -0.49
4 Waste Land 6079 410  4760.62 321 -1,318.38 -0.89
5 Water Bodies 2435 164  2258.95 1.52 -176.05 -0.12
6 Others 330 0.22 329.29 0.22 -0.71 -0.00
Total 148300 100.00 148300 100.00 -

Source — Study Report on Creation and updation of Landuse for Review of RP-2021
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Figure 14.3: Change of Land usein NCT Delhi (1999-2012)
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Source —-Study Report on Creation and updation of Landuse for Review of RP-2021

14.6 Issuesand Challenges
14.6.1 Conversion of Agricultural Land to Non-Agricultural Built up Use

- During the period 1999-2012 built-up area has increased by 9.02 percent (13,374.08
ha) from 47.31 percent to 56.33 percent of the total land area of NCT Delhi. This
increase has been done through conversion of agricultural land, waste lands, forest
cover and water bodies.

- Agricultura area has declined by 7.52 percent from 62279 ha. in 1999 to 51133 ha. in
2012.

- Further horizontal expansion will also result in adding more built up areas which
imply increased trip length, more automobiles and higher energy consumption having
adverse ecological conseguences.

14.6.2 Unplanned/haphazard Growth in Environmentally Sensitive Areas

The satellite imageries have shown that environmentally fragile and sensitive areas such
as Yamuna riverbed/ wetland, ridge areas, forest areas are being subjected to both authorised and
unauthorised developments. Many unauthorized constructions along rivers, conversion of
ponds/paleo channels for residential/ educational purposes are adversely affecting the land use
and eco-system of the area.

14.6.3 Large-scale change of landuse for redensification

Large-scale change of land use in existing residential areas without carrying out the
environmenta and traffic impact assessments as done in the case of East Kidwai Nagar, Sargjini
Nagar, R.K. Puram and Srinivaspuri, is causing adverse environmental impacts as well as on
traffic and transportation around such devel opments.

14.7 Policiesand Proposals

As envisaged in Regional Plan, land use may be guided and regulated in selected areas and
the other areas will be dealt in the Master/Development Plans. Such areas are the pockets where
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the development pressure is quite high or various kinds of natural areas which have to be
conserved (e.g. ridge, river beds and banks, lakes, wild life and bird sanctuaries, forests, etc.) and
pockets of planned green areas including green wedges, buffers, opens paces and parks which
need to be regulated for environmental sustainability. Accordingly, following four major land use
zones have been identified (as shown in Map 17.2 Sub-regional proposed land use plan for NCT
Delhi-2021) and policies and proposals for each of the zones are as follows:

a) Controlled/Devel opment/Regulated Zone

b) Agriculture (Rural) Zone within controlled/development/regul ated areas
¢) Green buffer

d) Natural Conservation Zone

14.7.1 Controlled/Development/Regulated Zone

As per the existing land use analysis based on Resourcesat-2 LISS-1V data pertaining to
2012 the built-up / urbanised area of NCT Delhi has increased to 83,536.08 ha. The activities
within this zone will have to be effectively controlled and monitored by the Delhi Development
Authority within the preview of Master Plan of Delhi/Zonal Plan. No development in the
controlled/development/regulated zones can be undertaken except in accordance with the Master
Plan or as notified as per the provisions of the Delhi Development Act.

77. Urbanisable Areas (including existing Built-up/urban ar eas)

o Ddhi Development Authority would elaborate the details of land uses, its phasing for
development and zoning regulations in the Master Plan as per the provision of Delhi
Development Act 1957.

e |t isto be ensured that development should not be permitted in the natural conservation
zones, planned green areas, agriculture areas, ground water recharging areas and water
bodies. Land aso be reserved for the activities such as disposal of solid waste generated,
city level utility services (such as power plant, grid station, water and sewage treatment
plants etc.) dairy farming, horticulture, inter and intra urban transport system, etc.
Attempt be made to rationalize the quantum of land required for each urban activity while
preparing the Master Plan.

e Thereis alarge proportion of underused land with a number of vacant sites as well as
dilapidated built-up areas lying vacant in the city. Many of such areas are owned by
Government of India. Such areas are recommended to be planned for redevelopment with
higher density in order to make optimum use of land resource as per the prescribed
norms.

e There is lot of scope for conserving areas having ecological values and restricting
expansion of built up areas further by re-densifying the areas having relatively low
density to make Delhi a more energy efficient compact city with better infrastructure and
mobility.

e There is a strong need to improve the forest cover in the region and preserve the
agriculture land. Bio-diversity of the region should also be considered while formulating
the strategies along with the green/ forest cover.
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e A dynamic city-level integrated transport-land use model for NCT Delhi needs to be
prepared to assess land use and transportation planning needs of the city. It is proposed
that integrated redevelopment schemes of the influence area of MRTS stations be
prepared based on TOD principles.

78. Future urbanisable area

MPD 2021 has worked out the future urbanisable land which would be available up to the
year 2021. Apart from the land which has dready been built up or used for urbanization, it
estimated that an area of 19,509.10 ha. (13.16 percent) having some natural features such as
Forest, Wild Life Sanctuary, Ridge, River Yamuna, and Other Water Bodies/Drains cannot be
used for future urbanization purpose as they be required for conservation purpose. In other words,
an area of 89,671.10 ha. (60.47 percent) has already been used or is out of bound for future
urbanization leaving a balance of 58,628.90 ha. (39.53 percent). Out of the balance land of
58,628.90 ha, 31,000 ha. (20.90 percent) needs to be reserved for sanitary land fill sites and
mandatory green belt, metro services and utilities along with agriculture zone including dairy
farming, horticulture, green belt etc. Therefore, effective land available for future urbanization is
only 27,628.90 ha. (18.63 percent). That is, total urbanisable area for 2021 which includes the
built up area up to 1999 which is 97,790.90 ha. This accounts for 65.94 percent of the total area of
NCT Delhi. The table and map below show the availability of urbanisable land in NCT - Delhi for
2021:

Table 14.4: Availability of Urbanisable Land in NCT - Delhi for 2021

Percentage
SNo. Landuse Area (Ha.) tototal area
1 Built-up area (As per IRSIC LISS [1] Satellite data 1999) 70,162.00 47.31
Natural features (Forest, Wild Life Sanctuary, Ridge, River
2 Y amuna, and Other Water Bodies/Drains 19,509.10 13.16
3 Sub Tota (Built up + Natural features) 89,671.10 60.47
4 Balance land available in NCT Delhi (1-4) 58,628.90 39.53
5 Land to be kept for: -
a) Disposal of Solid Waste generated up to 2051 (Sanitary
land fill & Statutory Green Belt) 10,000.00 6.74
b) Metro Services/ Utilities (power plant, grid station,
water and sewerage treatment plant etc.) 10,000.00 6.74
¢) Agriculture zone including dairy farming, horticulture, 11,000.00 742
green belt etc.
6 Sub Total (Sl.no. 5) 31,000.00 20.90
T* Effective land available for urbanisation (4-6) 27,628.90 18.63
8 Total urbanisable areafor 2021 (including built up area up 97.790.90 65.94

to 1999) (1+7)

Tota Areaof NCT Ddhi 1,48,300.00 100.00
*This included unplanned and existing built up area.Source: MPD 2021



While planning the future urbanisabl e area following points may be considered:

- While preparing the Master Plan / Zonal Development Plan for these areas, it is to be
ensured that proposed development should not be permitted in the natural conservation
zones, planned green areas, ground water recharging areas and water bodies.

- Land also be reserved for the activities such as inter and intra urban transport system,
disposal of solid waste generated, utility services (such as power plant, grid station, water
and sewage treatment plants etc.).

- To compensate the loss of agriculture land at least 15 — 20 percent of area should be
designated for organic vegetable farming, horticulture (using drip irrigation or treated
waste water and local compost and manure), dairy farming, poultry farm, pisciculture etc.
over and above the 15 percent of planned green area. This will also ensure self-
sufficiency within NCT Delhi in terms of supply of farm produce and ensure food
security.

79. Zoning regulations of Urbanisable Areas (including existing built-up/urban areas)

area

Within the urbanisable area proposed in the Master Plan/Zonal Development Plan the
functions and uses designated as under be continued:

a) Residentia

b) Commercial

¢) Industria

d) Government offices, public and semi-public

€) Recreationa

f) Utility services

g) Sports Facilities

h) Transport and communications

i) Open spaces, parks and playgrounds

j) Graveyards/cemeteries and burning ghats

k) Man-made heritage areas

[) Natural heritage areas/eco-sensitive areas/conservation areas
m) Vegetable farming, horticulture and allied activity areas,

14.7.2 Agriculture (Rural) Zonewithin controlled/development/regulated areas

In order to compensate the loss of agriculture due to increasing urbanization and to make
Delhi self-sufficient in terms of supply vegetable supply it is proposed that 15 — 20 percentage of
the land available for future urbanization should be reserved for vegetable farming, orchards and
allied activities. These areas should be over and above the mandatory recreational / green areas.
Agriculture (Rura) zone within the controlled/development/regulated areas of urban centres
should be provided in the Master Plan / ZDPs of the respective controlled/development areas and
to be strictly adhered to. No activities other than those defined in the zoning regulations to the
Sub-Regiona Plan-2021 will be permitted.



80. Zoning regulation for Agriculture (Rural) Zone within Controlled/Development/
Regulated Areas

The following activities may be allowed:

1. Organic Vegetable farming, horticulture (using drip irrigation or treated waste water and
local compost and manure) and allied activity areas,

Dairy and poultry farming including milk chilling station and pasteurization plants
Compost processing plant

Pisciculture

Telephone and electric transmission lines and poles

Weather station

Village houses within abadi-deh.

NoOkrwDdN

14.7.3 Green buffers

Green buffers be maintained and regulated as per the provisions of the MPD - 2021. These
green buffers will be outside urbanisable limits of towns and the zoning regulations for the green
buffers will be applicable as given below:

i.  Approach/service roads
ii. Vegetable farming and horticulture
iii.  Socid forestry/plantations including afforestation

14.7.4 Natural Conservation Zone

As per the Section 10 (2) of the National Capital region Planning Board Act, 1985, the
Regional Plan 2021 has broadly identified and demarcated major envoronmentaly sensitive
natural featuresin NCR such as Aravalli Range, Forests, Sanctuaries, Rivers and tributories, lakes
and water bodies, water recharging areas, ox-bow lakes and paleo-channels etc. All such
environmentally sensitive natural features shall be delineated in the sub-regiona plan of the
respective constituent states. Accordinly, NCRPB through NRSC identified 156 sites of Natural
Conservation Zone (NCZ) in NCT Delhi in 2005 with the help of satellite data indicating a total
area of 15437.06 ha which was again revised 2012 to 13054.63 ha showing a variation of about of
15.43 percent . A recent inhouse preliminary verification of sites carried out by DDA to identify
the actual area under NCZ based on the actual ground conditions indicates that the identified 156
sites in NCT Dehi cover an area of 10,214 ha which is free from any encroachments which
constitutes 6.89 percent of the total NCT area. Rest of the area is either encroached or built-up
leading to drastic reduction of area List of 156 NCZ sites is given in Annexure .... DDA
Planning zone wise distribution of NCZ areasis shown in table

Table 14.5: Planning zone wise distribution of NCZ areas

Per centage
S Zone Nameof Zone Area No. of .NCZ A shareof total
No. (Ha)) stes  inha

area
1 A Old City 1,159 - - -
2 B City Extn. (Karol Bagh) 2,304 4 17.03 0.74
3 C Civil Line 3,959 7 362.55 9.16
4 D New Delhi 6,855 2 745.21 10.87



ﬁllo. Zone Nameof Zone (AI_: :5)1 gtcg)f :\rl]iza-area ;e;f::;‘at%etal
area
5 E Trans Yamuna 8,797 10 56.13 0.64
6 F South Delhi-I 11,958 5 686.10 574
7 G West Delhi-I 11,865 4 32.56 0.27
8 H North West Delhi-I 5,677 1 58.76 1.03
9 J South Delhi-II 15,178 24 6,340.04 41.77
K-1 West Delhi-II 5,782 13 77.47 134
0K K-1I Dwarka 6,408 2 15.44 0.24
11 L West Delhi-llI 22,840 15 372.73 1.63
12 M North West Delhi-I| 5,073 - - -
13 N North West Ddhi-l1l1 13,975 6 182.42 131
14 0 E:(‘)’E: Yamuna/ River 8070 45 92363 11.45
P-1 Narela 9,866 10 27491 2.79
BP P-11 North Delhi 8,534 8 68.54 0.80
Total 1,48,300 156 10,214 6.89

* Stesfalling under two or more zones have been shown under the zone having maximum area falling under it

Zone wise distribution of NCZ sites and their areas indicate that out of total 156 sites 24 sites
having an area of 6340.04 ha. (41.77 percent) are in South Delhi -1l zone and 45 sites of 923.63
ha. are falling in River zone / river front of Zone O. All other planning zones except Old Delhi
(Zone A) and Zone M of North West Delhi -1l have NCZ sites. It is also observed that Natural
Conservation Zones (NCZ) as marked by NRSC in the year 2012 have missed out many large and
small environmentally sensitive areas spread across Delhi are well incorporated in the Master
Plan for Delhi 2021 under “Recreational” Landuse. Some of these missed out NCZ areas by
NRSC which also need conservation and preservations have to be verified by Forest Department,
GNCTD and by other agencies looking after the ground water recharge areas and waterbodies,
lakes etc. This calls for an urgent need to have a comprehensive list of NCZ in Delhi after
thorough verification by al concerned agencies within their jurisdictions and consensus. This
should also consider the present status of the 156 sites and aso the areas having environmental
values but not included in the list of NCRPB. After the NCZ areas are finalised and vetted by all
concerned agencies, these areas should be indicated in MPD 2041 as a separate land use category
other than recreational aress.

The broad policies for management of NCZ are as follows:

i. Theissuesof delineation of the NCZ and mismatching on the ground should be based on
operational definitions with well-defined cartilage etc., based on satellite images and
necessary ground-truthing and verification by the respective agencies within their
jurisdiction.

ii. Extension of Aravalli -The extension of the Aravali ridge, sanctuaries and other
ecologically senditive areas be conserved with utmost care and afforested with suitable
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species. The development in this area be in accordance with the notifications issued for
such areas by the Ministry of Environment and Forests under the Environment
(Protection) Act, 1986 from timeto time.

iii. Forest areas, National Parks and Sanctuaries should be conserved as per the
provisions of the prevailing laws/policies. Canopy cover in Reserve and protected Forests
need to be improved. Afforestation / plantation should be done to increase the forest
cover. Afforestation drives in recorded / Government Forests should be done by the
Forest Department.

iv.  Plantation / Afforestation should be carried out and maintained aong Yamuna river,
natural drainage channels, water bodies, waste land, village common land, along road and
railway lines involving all concerned agencies, community, NGOs, RWAs etc. After
plantation / afforestation these areas should be conserved as Green Areas for better
maintenance and to avoid conversion to other development activities.

V. Rivers and tributaries of Yamuna - The areas under water bodies i.e. rivers, ox-bow
lakes, paleo-channels, lakes and ponds and their surrounding areas be kept free from any
encroachment/development to allow free flow of water. Construction activities for human
habitation or for any other ancillary purpose thereto not be permitted. Suitable measures
be taken to maintain the water bodies with the minimal flow/water level.

vi.  No construction or habitation should be permitted in the Yamuna flood plain and other
drainage channels.

vii.  Lakes, water bodies including village pond and other groundwater recharging areas
should be preserved to maintain availability of water and ground water recharge. Also, a
green buffer should be created and maintained around lakes, water bodies and ponds to
protect from encroachments and to increase tree cover.

viii.  Ground water recharging areas such as water bodies, ox-bow lakes and paleo-
channels - The areas under water bodies i.e. rivers, ox-bow lakes, paleo-channels, lakes
and ponds and their surrounding areas be kept free from any encroachment/devel opment
to alow free flow of water. Construction activities for human habitation or for any other
ancillary purpose thereto not be permitted. Suitable measures be taken to maintain the
water bodies with the minimal flow/water level.

iX.  Themonumentgman-made heritage sites and natural heritage areas be identified and
earmarked in the Master/Zona Plans of each town and detailed Conservation Plans be
prepared for their protection and conservation.

X.  Environmental Management Plan be prepared for the NCZ areas under the provision of
the Environmental Protection Act, 1986 which should be treated as Conservation Plan.
Similarly, Working PlangManagement plan should be prepared for forests under the
provisions of the Indian Forest Act, 1927 and Management Plan for protected areas to be
prepared under the provision of Wild Life (Protection) Act, 1972 are to be treated as
Conservation Plan for forests and protected areas respectively.

14.7.5 Zoningregulation for Natural Conservation Zone
In this zone the following uses activities may be permitted:
i.  Arboriculture and horticulture

il. Pisciculture,
iii.  Socid forestry/plantations including afforestation.
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iv.  Regiona recreational activities with no construction exceeding 0.5 percent of the area
with the permission of the competent authority.

Figure 14.4: Natural Conservation Zone (NCZ) for NCTD




Figure 14.5: Proposed Landuse/Land cover Map of NCT
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15.1 Introduction

Under Section 17 of the Chapter V of The NCRPB Act 1985 National Capital Region
Planning Board Act, 1985; each participating state shall prepare a Sub-Regional Plan for the sub-
region within that State and the Union territory. Accordingly, NCRPB is empowered under
Section-7 to prepare the Regional Plan and the Functional Plans; in additions to arrange for the
preparation of Sub-Regional Plans and Project Plans by each of the participating States and the
Union Territory; besides to co-ordinate the enforcement and implementation of the Regional Plan,
Functional Plans, Sub-Regional Plans and Project Plans, through the participating States and the
Union Territory. NCRPB is to ensure proper and systematic programming by the participating
States and the Union Territory in regard to project formulation, determination of priorities in the
Region or Sub-Regions and phasing of development in accordance with stages indicated in the
Regional Plan.

15.2 Nodal Agencies

NCRPB, an apex body has been constituted at the central level with the requisite statutory
power to prepare a Regiona Plan for the balanced and coordinated development of NCR and to
enforce, oversee and monitor the implementation of the plan.

Multiple agencies are involved in order to sustain a coordinated plan over a long-time frame.
Main nodal agencies for the planning and coordination are the following:

i. Central Government Departments
0 Ministry of Housing and Urban Affairs
0 Ministry of Finance
o NITI Aayog
0 Ministry of Road Transport and Highways (MoRTH)
0 Other Ministries/ Departments of Central Gowt.
ii. Apat from the above-mentioned departments, there are various line departments
responsible for planning and implementing the sectoral developmentsin NCT Delhi.

15.3 Existing Legal Statutes

Legal backing for any policy, plan and program is important for their effective
implementation. The law provides the authority for a policy/plan/program finalized by due
process and other legal provisions and notifications. It provides for continuity of thought over the
long period irrespective of any change in political parties or personnel. The law designates the
appropriate departments for implementation and vests with them necessary responsibilities. Law
has a three-dimensional role — as the instrument of power, as the regulator of reciprocal interest
and as the coordinator of common efforts. Presently, a number of statutes govern the urban and
regional planning and development. Important Central Government Acts and notification among
them are asfollows:

e NCRPB Act, 1985

e Environment Protection Act, 1986

o Forest (Conservation) Act, 1980

e National Forest Policy 1988

e TheForest Conservation Rules 2003

e The Wild Life (Protection) Act, 1972, as amended in 2002 caled The Wildlife
(Protection) Amendment Act, 2002
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¢ The Mines and Mineras (Regulation and Development) Act, 1957 (No. 67 of 1957) (As
amended up to 10th May, 2012).

e TheAir (Prevention and Control of Pollution) Act, 1981

o TheWater (Prevention and Control of Pollution) Cess Act, 1977

e TheBiologica Diversity Act 2002 and Rules 2004

e Aravai Notification dated 7th May, 1992

¢ National Highways Act, 1956

e Land Acquisition, Rehabilitation and Resettlement Act, 2013

Legal support is very necessary to:

e Formulate and trandlate policies and plans to action programmes and implementation; to
identify, empower and enable the relevant agencies

o Establish therule of law and transparency

e  Secure continuity of thought and action

e Distribute responsibilities and fix accountability

o Resolve disputes; etc.

15.4 Implementation Strategy

The strategies for the sub regional Plan-2021 are formulated to suit the implementation of
different policies proposed in the Plan.

i. ldentifying the line agencies/departments responsible to implementation through the
provisionsin their own Acts and Rulesin NCT Delhi as well asin other sub regions falling
under the influence of identified sector wise policies and strategies.

ii. Empowering NCRPB to coordinate and direct various agencies/departments for
devel opment, enforcement and i mplementation.

iii. Preparation of a plan of action in addition to its costing and phasing for its implementation
along with dovetailing these costs with annua financing plans for proposed infrastructure
up-gradation in NCT Delhi as wel as areas of surrounding sub-regions for smooth
integration and balanced development in NCR.

iv. Delhi being mother city become engine for economy of NCR. Therefore, to promote
sustainable and balanced development in NCR, NCT Delhi and surrounding sub region
must work together to decentralization of economic activities to shift development pressure
of NCT Delhi. The development plans of surrounding sub regions must embrace
supplementing infrastructure, housing, utilities & services for economic activities and
floating population of NCR in NCT Delhi.

v. Priority hasto be given to improve the connectivity and overall infrastructure between NCT
Delhi and other sub regions, which will in the long run help in decentralizing the economic
activities, which is at present concentrated in NCT-Delhi.

vi. Need to rationalize the tax structure, extend uniform financia and banking services,
remove restriction of interstate movement of taxis and auto rickshaws, to provide uniform
telecom facilities and uniform power supply, to have an integrated education policy and
finally also to have an integrated law and order machinery in NCT Delhi and other sub
regions.
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vii. An active role of the private sector with government as Public Private partnership (PPP) for
economic devel opment, business efficiency, investment and competitiveness, employment,
skills and sustainable development.

viii. The strategy proposed in the plan for developing wholesale markets in Delhi was to meet
its own requirements, beside to decentralize the economic activities, alternative wholesale
markets were also proposed to be developed in the NCR region outside Dehi by the
concerned agencies of the respective State Governments as joint venture projects. The state
of U.P. and Haryana have developed wholesale market in Sub-region which should be
utilised to decongest the wholesale market in NCT Delhi.

iX. With regards to the policy on decentralization of industries from NCT-Delhi, the plan
emphasized that only hi-tech industries be allowed within NCT-Delhi and in the existing
industrial areas. Low-tech industries be transformed into hi-tech and those which are unable
to do so, be phased out and to be rel ocated outside NCT-Delhi

155 Management Structure

It is important to have an efficient management system for speedy implementation of the
Plan proposals and for proper monitoring of the projects. Accordingly, the role of each body has
been defined at NCRPB level, State/NCR Cell level, besides at State Departments and Agencies
level, and also a Central Ministries|evel.

The components which need to be undertaken by the private sector, exclusively and jointly with
the Central and State agencies, which includes acquisition and development of land, Industries
and wholesale trade, social infrastructure, local and trunk services, construction of block housing,
construction of expressways, mass transport system, power generation, power transmission and
distribution, and telecom services

The Immediate steps to be taken for evolving stable and transparent policies for entry and
functioning of private enterprises in a competitive environment, establishing single window
system for processing officia clearances for development projects, adopting independent
regulatory mechanisms, creating modalities for expeditious settlement of disputes between private
and official agencies involved in the development projects, and setting up machinery for quick
redressal of grievances of targeted beneficiaries (consumers) of various project components.

NCR Planning & Monitoring Cells were proposed to work under the administrative control of the
respective State Govts. and are multi-disciplinary in nature and act as coordinating agencies for
various sectoral programmes. They also strive to ensure coordination of these programmes with
policies as contained in Regional/ Sub-regional/ Functional Plans of NCRPB. In NCR, NCT
Delhi, Uttar Pradesh, Haryana and Rgjasthan have aready setup NCR Cdl for effective
implementation and monitoring for their respective sub regional plans. NCT Delhi needs to
strengthen and capacity building of NCR Cell of NCT Delhi sub-region, to plan and monitor the
projects related to the development of NCT Delhi as per approved Regiona Plan/Sub-regional
Plan and Other Functional Plans.

NCR Cedll isto coordinate with the several state government departments and parastatal bodies for
effective implementation of the plan. The functions of the NCR Planning and Monitoring Cell
are

= Toformulate policies for the Integrated Planning and Devel opment;
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» Tofacilitate Master Plan;
= Mobilize resources for development;

= To ensure planning, development, operation and management of the component sectors of
development like transport, physical infrastructure and social infrastructure;

= To coordinate the implementation of the plan policies and programmes by various sector
functional agencies;

= To assist the Central Government and state government with regards to Sub-Regional
Development.

For discharging its enhanced role in securing balanced growth of the sub-region, NCR Planning
and Monitoring Cell, would require substantial up gradation of the existing manpower and their
skill sets. More than increasing the manpower strength of the NCR Cells, there is a need to
undertake capacity building program for the staff on alarge scale to deal with the issues that need
to be tackled at both macro and micro levels for balanced regional development.

15.6 Resource Mobilization

It is observed that financing of various projects is critical to the success of the Plan. It is
noted that the funds for development activities in the NCR are available mainly for: NCRPB
assisted projects, for which the Board provides loan up to 75 percent of the cost of the project;
State Government projects which are implemented by various development authorities, local
bodies, housing boards, industrial development corporations, etc.; and projects funded by Central
Minigtries such as Railways, Communications and Information Technology, Shipping, Road
Transport and Highways, etc.; and Private sector investment in infrastructure.

The funds available with the Board are from the sources namely grant from the Ministry of
Housing & Urbana Affairs (MoUHA), Contribution from Delhi Government, Market borrowing
(Taxable and Tax-free bonds) and interna accruals (Interest income). The RP-2021 also
underlines that there have been resource constraints with NCRPB in financing large-scal e projects
in the region due to which the regional infrastructure envisaged in the Regional Plan2001 could
not be implemented.

The strategies proposed in RP-2021 may also be adopted for funding of projects under this plan
which includes: the mechanism of ‘Special Component Plan’ for the NCR to be established. The
requisite funds should be allocated by the NITI Ayog as a Subcomponent of the Plan in respect of
Central Ministries of Shipping, Road Transport and Highways, Railways, Communications and
Information Technology and Power as well as the participating States of the NCR. However, in
order to achieve these objectives, all Central Ministries and the participating States have to go
beyond their token approval to the Plan. They have to recognise the Regiona Plan-2021 as their
own Plan and accept the responsihility of implementing its policies, projects and proposals
through their physical and financial effort, reflecting it in their plans, work programmes and
annual budgets.

There exists enough scope to enhance revenue generation from the existing local taxes. Tax
administration in amost al the states in the country is constrained by not-so-effective tax
administration and difficulties encountered in administration of the major tax - the Property Tax.
The maladies in tax administration relate to lack of proper assessment of demand, billing and
collection. Tax collection and generation of additional revenue could be ensured through a
scheme of incentives and penalties for municipal staff and the taxpayers.
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Land as Resource. Urban land is a highly valuable asset that should be very judicioudy used to
raise resources by the implementing agencies to fund the repayment of loans taken for initial
development and for funding future development programmes. It is therefore, desirable that a part
of this net value addition should be recovered in the form of development / betterment charges
and use the same for funding further development programmes in the region by loading it on to
the land cost. Some of the methods through which land could be used as a viable resource for
financing various urban development programme in the region are: creation of land banks by the
public agencies for utilization for future requirements; permitting the private sector to develop the
land and recovering a part of the value added on account of such permitted development; granting
of transferable development rights (TDR), funding of infrastructure projects on innovative
methods like BOT, BOLT, BOOT, etc.; by providing land as initia input; permitting commercial
use of precious land by the private sector and deriving returns in the form of socia
housing/development for the occupants of that land, and recycling of land for facilitating the
shifting/rel ocation of industries units located thereon, etc.

Amongst the non-tax sources, the User Charges happen to be the most important mechanism of
cost recovery. Water supply, sewerage, urban transport, solid waste collection and parks qualify
for imposition of user charge. The economic rationale of cost recovery entails that the user
charges have to be based on the unit cost of providing a service. In actual practice, however, the
municipal governments are not recovering even the maintenance cost. Urban Local Bodies do not
levy user charges that recover at least the operations and maintenance costs due to political as
well as consumer pressures.

Public — Private Partnerships (PPPs) is the first step towards privatization pending lega reforms
and ingtitution of a regulatory framework. There is a need for improving commercial viability of
the projects through:

o proper project formulation and implementation;

e strengthening capabilitiesin project formulation of infrastructure agencies,

e supplying services in response to demand rather than in anticipation of demand for urban
poor and inclusive approach;

e assessment of demand and supply under the concept of willingness to pay under different
pricing policies, cost optimization, and pricing; and

e cost recovery.

Institutional environment with multiplicity of agencies, lack of coordination, inadequate and ill-
equipped manpower etc; financial and fiscal environment with limited availability of funds,
inappropriate lending policies, improper pricing policies etc; and legal environment with obsolete
codes, laws, bye-laws and regulations all tend to limit the potential of PPP.

The other aternative sources of funds include property development; employment tax; tolls; cess
on property tax, €etc.

15.7 Policiesand Proposals

i.  Needsto focus on achievable targets, to ensure its policies are effective and driven by all
its stakeholders, because the success of plan depend on its implementation

ii.  Priority must be given to improve the connectivity and overall infrastructure in the region.
Among the infrastructure, transportation networks are the most important aspect which in
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the long run will help in decentralizing the economic activities, which is at present
concentrated in NCT-Del hi

iii.  The components to be undertaken by the Private Sector, exclusively and jointly with the
Central and State agencies, includes acquisition and development of land, Industries and
wholesale trade, socia infrastructure, local and trunk services, construction of block
housing, construction of expressways, mass transport system, power generation, power
transmission and distribution, and telecom services, accordingly, Private Sector be
encouraged and invited to participate in the implementation of Regional Plan.

iv.  The Private Sector be allowed to develop the land and recover a part of the value added
on account of such permitted development; granting of transferable development rights
(TDR), funding of infrastructure projects on innovative methods like BOT, BOLT,
BOQT, etc.; by providing land asinitial input.

v. Urban land is a highly valuable asset that should be very judiciously used to raise
resources by the implementing agencies to fund the repayment of loans taken for initial
development and for funding future development programmes, therefore, net value
addition should be recovered in the form of development / betterment charges and use the
same for funding further development programmes, in the region by loading it on to the
land cost.

vi.  Under current planning practices, land is ‘notified/ reserved’ for development as per plan
prepared by the Delhi Development Authority whereas the land use planning,
development and change is carried out at state department and other agencies. Therefore,
there is a need to bridge this gap between planning and implementation by way of active
participation of the implementing departments and agencies in the preparation of Plan.

vii. A new dgrategy is required to be worked out that could enable the implementation of the
Plan, creating NCR cell at the state level a main custodian of agglomeration strategy for
the region, focusing on improving the level of urban infrastructure/services while
responsibility of the respective state governments, their municipal and other para-state
bodies should be to work out the detailed strategies for achieving the plan objectives for
each sector.

viii.  The performance indicators with respect to the urban services and other infrastructure
should be ingtitutionalized so that the monitoring of the projects is benchmarked against
these indicators. NCRPB to enhance the participatory processes, such that there is buy-in
from all stakeholders. Greater efforts are required to increase awareness about the Sub
regional plan amongst the elected representatives of the urban local bodies and citizens of
these communities

iX. It isimperative that more innovative mechanism of resource generation is explored in
addition to normal budgetary support and IEBR (Internal & Extra Badgerys Resources),
so that the envisaged development programmes could be implemented within a
reasonabl e time-frame.

X.  There exists enough scope to enhance revenue generation from the existing local taxes.
Tax administration in amost al the states in the country is constrained by not-so-
effective tax administration and difficulties encountered in administration of the major tax
- the Property Tax. The disorders in tax administration relate to lack of proper assessment
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of demand, billing and collection. Tax collection and generation of additiona revenue
could be ensured through a scheme of incentives and penalties for municipa staff and the
taxpayers.

xi.  Implementation agency may consider leveraging the funds from the various schemes /
missions launched by the Ministry of Housing and Urban Affairs like Smart Cities,
AMRUT, Swachh Bharat Mission, HRIDAY, Urban Transport, Prandhan Mantri Awas
Y ojana, and Deendayal Antyodaya Y ojana National Urban Livelihoods Mission, etc. And
also leveraging of funds for rural development from schemes / missions of Rura
Development Ministry like Gram Swargj Abhiyan, PMAY -G, RURBAN (NRuM) and
Swachh Gram, etc.

xii.  Need to strengthen Project Monitoring Cell for formulation of inter-state projects and
their monitoring. It would be advisable to promote E-governance in the designing,
implementation and monitoring of RP/ SRP/ FP/ projects of the Region.

xiii.  NCRPB should strengthen their own Monitoring Wing and NCR Ceélls, instead of opting
for creation of another separate agency or SPV, as establishment of such agencies may
result in overlapping the jurisdiction and duplication of authorities.

xiv.  Resources may be shared equally by local bodies, Local authorities & State Govt. as and
when required for the city.

xv. Detailed project report of infrastructure projects of NCR should clearly mention the
proportional share of costs of statesUTs based on the projected benefits to be shared
among participating states like Haryana, Rajasthan and U.P.

xvi.  As regards the fixation of user charges on availing services of sewerage, water supply,
urban transport etc. finance department may review the structure of existing rates and take
afina view revision.

The following steps may enable effective implementation of the Plan:

i. Setting up an MIS to track and monitor/evaluate the implementation and report the
progress periodically to the Board.

ii. Conducting Impact Assessments of projects/development works and undertaking
corrective measures, where necessary.
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Annexure A

Scores — India Innovation Index 2019



AnnexureB

Scorecard of NCT of Delhi according to the India Innovation Index 2019



AnnexureC

Focus aread Performanceindicator plotted with country average



AnnexureD

Notified protected forestsin Delhi

Ma. Nomeof the Protected farests aad Ageacy Aceatn Acre  Notlcotion No. Date.
i MRiraco {Foresi} 108 F 8 21/48 (IX) P&D,D:d
6051948
7 Sultansur (Forest) 120 F8i21/484(1°2D, Dtd.
605.1948
8 Ay &hmelpur (Forsss) 133 F 1l 13R)/54-A2D- Ond
231355
4 Raporrar] \Forest 530 EV-7/97/58() 00,
21.28.1959
5  Tughiakabad Forast: FRI2H/48(V) P2 aated
631348
L] Cistt Park (/c Hauzkhas sbznic Hut Jeke, Garden etc 42000 500 32(C)/Nox|-80-
(DDA} 617697431 Dt 10.04.80
7 Oty Feress (DDA) 80 00 <&
B Basa Neger, Moradabad PahariAres {CDA} 22000 <o
9 vasani ¥ihar Disa. Park ‘DDA 220 <o
1€ Chavla Kuan Complex ( {DDA) 230 00 <o
11 hewuUniversity Alforestat on (DDA} 22¢ 00 <o
12 Cistt Park Gokulpurt{GDA) 752 <o
13 Cistt Park hilm|| Taharpur 1D0A) 2000 <o
14 Zons Green Area Ke yanp i, Trllokpurd , Khichripar, 37500 <o
Chazpur etc. (OCA)
13 Crchmd betweer Sirgnara S2ten Nimri, GuisbtBagh & 30000 <o
Carbarkhan Hursery end Oher Arees [CDA|
1€  AreaBetween HIt Read B Luglow Castie Road 3700 <o
(DDA/L3DO)
17 Crchard In \Wazdrpur Near Bharat Nagar aad himed 32000 <0
Colony {DOA}
18 Nayspuri Grusn balt {DOA) SO0 <0~

Source: Forest Department



AnnexureE

City forestsin Delhi

01d gty forests (ha) New city forestc (2007 08| New ity forests (2048 Hew city Fotests
— 09 in Aac [2D0B-63)
Nasirpur 28 fesapur €6.25 Rewla Khanpar 20 Rewla Khanpur
Allpur 1€3  Kewls <narour 2285 Shkampur 109 PEndwaa £hurd
Hauzrasi 268  Kharkbar faimal o Raickhari 155 Malkpur
Ntrann & Sutaager |abhas 740t Naatgsrmfimn 245 DA,
Sultarpur <8 Mungeshgpur 115  Qutubgarh 20 Goylokhurd,.
[Ehamennara LY [urrahgarh 37 41 NRKhmMAMT 13 Kharthan [amal
Ghago 164  flindon CutGharipu- S.30 Ra; Vidya Xencrma 37 Gnrh: Mandu,
Shatiaper- Garhi & Harewal ARl Aya NRgar % Bunaglr
Mamurpar s MukE melpur 1943 Buran 3und 2 Hck: Saraif Dem Wandi
Imrpnr 4ih

Mushmealpur 52
Bawana 32

Garli W crhs 5a

Source: Forest Department



AnnexureF

Delineation of Natural Conservation Zone in Delhi was discussed in 33™ meeting of NCRPB held
on 01.07.2013 under the Chairmanship of Hon’ble Minister for Urban Development. To delineate
Natural Conservation Zone in Delhi as identified by NCRPB, Satellite imagery (1: 10,000 scale)
of NCZ which was obtained through NCRPB/UD Dept, GNCTD in the year 2015 and
superimposed on approved Land use Plans of MPD-2021/ ZDPs by GIS unit, DDA. List of 156
NCZ pocketsfalling in Delhi is as below:

SN
O

1

10

11

12

13

14

FID_
NCZ

58

59

60
61

55

10

11

12

62

63

57

97

Zone
Name

B

B&D

NATURAL CONSERVATION ZONES

MPD 2021 -LAND USE

SPECIAL AREA
TRANSPORTATION

SPECIAL AREA

SPECIAL AREA

SPECIAL AREA
TRANSPORTATION

RECREATIONAL
TRANSPORTATION
PUBLIC & SEMI PUBLIC
RESIDENTIAL

RECREATIONAL

RESIDENTIAL

RESIDENTIAL

PUBLIC & SEMI PUBLIC
RECREATIONAL
COMMERCIAL
TRANSPORTATION

PUBLIC & SEMI PUBLIC
RESIDENTIAL
RECREATIONAL
WATER
UTILITIES
TRANSPORTATION
COMMERCIAL

BODY

RECREATIONAL
PUBLIC & SEMI-PUBLIC
TRANSPORTATION

RESIDENTIAL
TRANSPORTATION
RECREATIONAL

COMMERCIAL

ZDP LAND USE

RECREATIONAL
TRANSPORTATION
RESIDENTIAL

PUBLIC &
PUBLIC
RESIDENTIAL

COMMERCIAL
TRANSPORTATION
RECREATIONAL
RESIDENTIAL
RESIDENTIAL,
RECREATIONAL

SEMI

RECREATIONAL
RESIDENTIAL
RESIDENTIAL,
TRANSPORTATION

RESIDENTIAL
TRANSPORTATION
RESIDENTIAL
COMMERCIAL
TRANSPORTATION

RESIDENTIAL
PUBLIC &
PUBLIC
RECREATIONAL
WATER BODY
UTILITIES
COMMERCIAL

SEMI

RECREATIONAL
PUBLIC &
PUBLIC
TRANSPORTATION
RESIDENTIAL
TRANSPORTATION

RECREATIONAL

SEMI

COMMERCIAL
RECREATIONAL

Area
(Ha)

14.49

1.68

0.12
175

736.84

2.02

9.75

31

7.65

255.2

155.17

131
8.38

13

REMARKS

ROAD
DISTRICT
PARK
/MULTIPURPO
SE

FACILITY
CENTER

ROAD,
DISTRICT
PARK/MULTIP
URPOSE
ROAD
REGIONAL
PARK
HOSPITAL
SOCIO
CULTUAL (SC)
RELIGIOUS
DISTRICT
PARK

ROAD

ROAD

DISTRIC
CENTER

TRANSPORTAT
ION
TRANSMISSIO
N CENTER,
CITY PARK
DISTRICT
PARK
COMMUNITY
PARK
REGIONAL
PARK
HOSPITAL

MRTS
REGIONAL

PARK
WHOLE SALE



NATURAL CONSERVATION ZONES

SN
O

15

16
17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

FID_
NCz

98

99
100

126

133

134

135

65

74

50

66

69

110

115

49

56

64

149

Zone
Name

E

F&J

F&J

F&J

F&J

Fé&J

(oMo}

MPD 2021 -LAND USE

COMMERCIAL
INDUSTRIAL

TRANSPORTATION

RECREATIONAL
COMMERCIAL
TRANSPORTATION
RESIDENTIAL

RECREATIONAL

AGRICULTURE/GREEN
BELT

AGRICULTURE/GREEN
BELT
AGRICULTURE/GREEN
BELT

GOVT. LAND
GREEN BELT
RESIDENTIAL

PUBLIC & SEMI-PUBLIC
TRANSPORTATION
COMMERCIAL
RECREATIONAL
TRANSPORTATION

RECREATIONAL

URBANISABLE AREA
AGRICULTURE/GREEN
BELT

RESIDENTIAL
RECREATIONAL
PUBLIC & SEMI PUBLIC

RECREATIONAL
TRANSPORTATION
RESIDENTIAL
RECREATIONAL
TRANSPORTATION
RECREATIONAL
URBANISABLE AREA
PUBLIC & SEMI PUBLIC

PUBLIC & SEMI-PUBLIC
TRANSPORTATION

AGRICULTURE/GREEN
BELT

GOVT LAND
RESIDENTIAL
TRANSPORTATION
DRAIN
RECREATIONAL

ZDP LAND USE

INDUSTRIALCOMME
RCIALRECREATIONA
LTRANSPORTATION
UTILITIES
TRANSPORTATION

RECREATIONAL
WATER BODY
RESIDENTIAL
TRANSPORTATION
COMMERCIAL
RECREATIONAL

RECREATIONAL
AGRICULTURE/GREE
N BELT
AGRICULTURE/GREE
N BELT
AGRICULTURE/GREE
N BELT
GOVT.
RESIDENTIAL
RECREATIONAL
PUBLIC &  SEMI-
PUBLIC
TRANSPORTATION
RECREATIONAL
PUBLIC &
PUBLIC
RECREATIONAL

LAND

SEMI

RECREATIONAL,
RESIDENTIAL
PUBLIC &
PUBLIC
GOVT. LAND
TRANSPORTATION
WATER BODY

SEMI

RECREATIONAL
TRANSPORTATION
RESIDENTIAL
RECREATIONAL
TRANSPORTATION
RECREATIONAL
RESIDENTIAL
WATER BODY

PUBLIC &  SEMI
PUBLICTRANSPORT
ATION
AGRICULTURE/GREE
N BELT
TRANSPORTATION
GOVT LAND
RESIDENTIAL
TRANSPORTATION
DRAIN
RECREATIONAL

Area
(Ha)

0.17
20.56

0.36

1.52

0.94
42.14

593.58

189.52

4.44

703.83

44.48

72.96

4477.85

24

8.99

6.61

6.54

1361

REMARKS

WHOLE
SALEELECTRI
C SuB
STATION

CITY PARK
DISTRICT

PARK

DISTRICT
PARK

CITY PARK
CITY PARK
DISTRICT
PARK

REGIONAL
PARK

REGIONAL
PARK
REGIONAL
PARK
SPORTS
UNIVERSITY

DISTRICT
PARK

CITY PARK



34

35

36

37

38

39

40

41

42

45

46

47

48

49
50
51
52

53

55
56

FID_
NCz

147
148

51

52

53
67
68
70

71

72

73

111

112

113

114

116
117
118
150

153

155

Zone
Name

G & K-l

G & K-l

NATURAL CONSERVATION ZONES

MPD 2021 -LAND USE

DRAIN

DRAIN

URBANISABLE AREA

URBANISABLE AREA

AGRICULTURE /
GREEN BELT
RECREATIONAL

RECREATIONAL

RECREATIONAL

RECREATIONAL
URBANISABLE AREA

RECREATIONAL
URBANISABLE AREA
PUBLIC & SEMI PUBLIC
RECREATIONAL

URBANISABLE AREA
RECREATIONAL

RECREATIONAL
URBANISABLE AREA
RESIDENTIAL

URBANISABLE AREA

RECREATIONAL
URBANISABLE AREA
RECREATIONAL
URBANISABLE AREA
URBANISABLE AREA
RECREATIONAL

RECREATIONAL
PUBLIC & SEMI PUBLIC

RECREATIONAL

URBANISABLE AREA
URBANISABLE AREA

ZDP LAND USE

DRAIN
RECREATIONAL
DRAIN
RECREATIONAL
RESIDENTIAL
PUBLIC &
PUBLIC
TRANSPORTATION
RESIDENTIAL
PUBLIC &
PUBLIC
AGRICULTURE /
GREEN BELT
RECREATIONAL
RESIDENTIAL
RECREATIONAL

SEMI

SEMI

RECREATIONAL

RECREATIONAL
RESIDENTIAL

RECREATIONAL
RESIDENTIAL
TRANSPORTATION
RECREATIONAL

RESIDENTIAL
PUBLIC &  SEMI
PUBLIC

RECREATIONAL
TRANSPORTATION

RESIDENTIAL
PUBLIC &  SEMI
PUBLIC

RECREATIONAL
AGRICULTURE /
GREEN BELT
TRANSPORTATION
RESIDENTIALPUBLIC
& SEMI
PUBLICTRANSPORT
ATION
RECREATIONAL
AGRICULTURE /
GREEN BELT
WATER BODY
RECREATIONAL

RESIDENTIAL
RESIDENTIAL
RECREATIONAL

RECREATIONAL
INDUSTRY
TRANSPORTATION
RECREATIONAL

RESIDENTIAL
PUBLIC &  SEMI
PUBLIC

Area
(Ha)

4.56
18.46

92.26

16.16

1.37
0.77
9.5
3.24

34.57

79.53

0.08

12.02

758.44

58.46

80.99

5.08
0.44
1.07
6.39

7.67

0.95

7.19
3.67

REMARKS

COMMUNITY
PARK
RIVER BED

REGIONAL
PARK
REGIONAL
PARK
REGIONAL
PARK
REGIONAL
PARK

REGIONAL
PARK
UNIVERSITY
REGIONAL
PARK
REGIONAL
PARK

REGIONAL
PARK

REGIONAL
PARK

REGIONAL
PARK

REGIONAL
PARK
UNIVERSTIY
REGIONAL
PARK
REGIONAL
PARK



NATURAL CONSERVATION ZONES

SN
O

57

58
59
60
61
62
63
64
65

66
67

68

69

70

71

72

73

74

75

76

7

78

79

80

81

FID_
NCZ

30
140

141
142
143
144
145
146
152

B
~N o
A

N
5]

31

32

33

34

35

36

37

38

39

41

42

Zone

Name

K-l

~

R

AN=-XXRXXXXRX
1
-

7

MPD 2021 -LAND USE

URBANISABLE AREA
DRAIN

DRAIN

DRAIN

DRAIN

DRAIN

DRAIN

DRAIN

DRAIN

DRAIN

AGRICULTURE /
GREEN BELT

AGRICULTURE / GREEN
BELT
TRANSPORTATION
COMMERCIAL
URBANISABLE AREA

AGRICULTURE /
GREEN BELT

AGRICULTURE /
GREEN BELT
AGRI/GREEN BELT
WATER BODY

AGRICULTURE /
GREEN BELT
URBANISABLE AREA

URBANISABLE AREA

URBANISABLE AREA

AGRICULTURE /
GREEN BELT
AGRI./GREEN
WATERBODY

BELT,

AGRICULTURE /
GREEN BELT
AGRICULTURE /
GREEN BELT

AGRICULTURE /
GREEN BELT

ZDP LAND USE

RESIDENTIAL

RESIDENTIAL,
DRAIN

DRAIN

DRAIN

DRAIN

DRAIN

DRAIN

DRAIN

DRAIN

DRAIN
AGRICULTURE /
GREEN BELT

AGRICULTURE /
GREEN BELT
COMMERCIAL
TRANSPORTATION
RESIDENTIAL,
TRANSPORTATION
PUBLIC &  SEMI
PUBLIC,
RECREATIONAL
AGRICULTURE/GREE
N BELT FOREST
RESIDENTIAL
AGRICULTURE/GREE
N BELT
AGRICULTURE/GREE
N BELTWATER
BODYRECREATIONA
L

AGRICULTURE/GREE
N BELT
TRANSPORTATION

PUBLIC &  SEMI
PUBLIC
RESIDENTIAL
RECREATIONAL
PUBLIC &  SEMI-
PUBLIC

TRANSPORTATION
RECREATIONAL
RIVER

RESIDENTIAL
TRANSPORTATION
PUBLIC &  SEMI
PUBLIC
AGRICULTURE/GREE
N BELT
AGRICULTURE/GREE
N BELT
WATER BODY
AGRICULTURE/GREE
N BELT
AGRICULTURE/GREE
N BELT
TRANSPORTATION
FOREST
RESIDENTIAL
AGRICULTURE/GREE
N BELT

Area
(Ha)

1.28

6.85
1.35
7.58
3.59
22.98
121
1.96
1.04
38.24
5.44

11.88

37.99

39.82

19.85

32.32

17.86

2555

4.3

63.54

411

311

12.06

7.81

59.13

REMARKS

RIVER BED

RIVER BED
RIVER BED
RIVER BED
RIVER BED

RIVER BED

DISTRICT
PARK

CITY PARK
COMMUNITY
PARK

DISTRICT
PARKCITY
PARK
COMMMUNITY
PARK

DISTRICT
PARK

CITY PARK
COMMUNITY
PARK



82

83

85

86

87
88

89

90

91

92

93
94
95

96
97
98

99
100
101
102
103
104
105
106

107

108

109

FID_
NCz

45

27

22
23

24

25
26

40

19

75

76

77
78
79

80
81
82

83
85
86
87
88

89
90

91

92

93

Zone
Name

M&H

N& M &
P-I

@]

Oo0o0 O

O0O0OO0O0O0O0O0O0 000

NATURAL CONSERVATION ZONES

MPD 2021 -LAND USE

URBANISABLE AREA

UTILITY,RECREATION
AL,RESIDENTIAL

URBANISABLE AREA

AGRICULTURE /
GREEN BELT
AGRICULTURE /
GREEN BELT
URBANISABLE AREA
AGRICULTURE /
GREEN BELT
URBANISABLE AREA

UTILITY
RECREATIONAL
COMMERCIAL
TRANSPORTATION

TRANSPORTATION
RIVER

RIVER

RIVER
RIVER
RIVER
TRANSPORTATION

RIVER
RIVER
RIVER

RIVER

RIVER

RIVER

RIVER

RIVER

RIVER

RIVER

URBANISABLE AREA
RECREATIONAL

URBANISABLE AREA
RECREATIONAL

RIVER
TRANSPORTATION
RIVER

ZDP LAND USE

WATER BODY
TRANSPORTATION,
RESIDENTIAL,
PUBLIC &
PUBLIC

UTILITIES,
RECREATIONAL

SEMI

RESIDENTIAL
GREEN BELT

GREEN BELT

RECREATIONAL
GREEN BELT

COMMERCIAL
TRANSPORTATIONP
UBLIC & SEMI
PUBLIC
RESIDENTIAL
RECREATIONAL
UTILITIES
COMMERCIAL
AGRICULTURE/GREE
N BELT
TRANSPORTATION

RIVER
TRANSPORTATION
RECREATIONAL
RIVER
UTILITY
RIVER

RIVER
RIVER
RECREATIONAL
TRNSPORTATION
RIVER
RIVER
RIVER
RECREATIONAL
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
RECREATIONAL
UTILITIES

RIVER
RECREATIONAL

RIVER

UTILITIES

Area
(Ha)

8.89

58.76

9.02
12.23

9.43

78.68
6.95

7261

73.76

24.72

0.38

17.5
1.43
7.92

29.44
4.55
9.89

9.94
53.01
50.37
18.48
40.36
22.37

41

4.43

4.45

33

338.12

REMARKS

ELECTRICAL
SUB STATION
WATER
TREATMENT
PLANT

WATER BODY

RIVER BED

RIVER BED
RIVER BED
RIVER BED

RIVER BED
RIVER BED
RIVER BED

RIVER BED
RIVER BED
RIVER BED
RIVER BED
RIVER BED
RIVER BED

DISTRICT
PARK

CITY PARK
COMMUNITY
PARK
DISTRICT
PARK

CITY PARK
COMMUNITY
PARK

RIVER BED

RIVER BED



110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

131

132

133
134
135
136

137
138

139

140

141

142

FID_
NCZ

94

95

96

101
102
103
105
107
108
109
119
120
121
122
123
124
128
129
130
131
132

136

137

138
139
154
125

127
104

106
13
14

15

Zone
Name

O O O O 0O O O 0O 0O0booooOoOoOOO O ooo

2 000

O&E
O&F

O&F

P-I

P-I

P-|

NATURAL CONSERVATION ZONES

MPD 2021 -LAND USE

UTILITY
TRANSPORTATION

RIVER
RIVER
RIVER
TRANSPORTATION
RIVERTRANSPORTATI
ON
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
TRANSPORTATION
RIVER

RIVER

RIVER

RIVER

RIVER

RIVER

RIVER

RECREATIONAL
PUBLIC & SEMI PUBLIC

RECREATIONAL

RIVER
RIVER
RIVER
RIVER
TRANSPORTATION

RIVER

RIVER

RESIDENTIAL
TRANSPORTATION
RIVER
RECREATIONALREATI
ONAL
AGRICULTURE/GREEN
BELT UTILITY
INDUSTRIAL
RECREATIONAL

ZDP LAND USE

RECREATIONAL
RIVER
TRANSPORTATION
RIVER

RIVER

RIVER
RECREATIONAL
RIVER

RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER
RIVER

RIVER
RECREATIONAL
RIVER
RECREATIONAL
RIVER
RECREATIONAL
RIVER
RECREATIONAL
RIVER
RECREATIONAL
RIVER
RECREATIONAL
RIVER
TRANSPORTATION
PUBLIC &  SEMI
PUBLIC
RECREATIONAL

RECREATIONAL

RIVER

RIVER
RIVER

RIVER

RIVER
RIVER
TRANSPORTATION

RIVER
RECREATIONAL,

AGRICULTURE/GREE
N BELT UTILITY
INDUSTRIAL
COMMERCIAL

Area
(Ha)

3.62
5.01
1.65
64.67
31
6.47
16.53
543
12.47
1.66
10.58
1.42
0.8
157
15
6.7
151
0.51
0.65
0.48
115

1241

1.16

19.95
74.99
0.58
6.23

21
15.54

6.15
50.23
10.44

16.58

REMARKS

WATER
TREATMENT
PLANT

RIVER BED
RIVER BED

RIVER BED

RIVER BED
RIVER BED
RIVER BED
RIVER BED
RIVER BED
RIVER BED
RIVER BED
RIVER BED
RIVER BED

RIVER BED

RIVER BED
RIVER BED
RIVER BED
RIVER BED
RIVER BED

DISTRICT
PARK

CITY PARK,
COMMUNITY
PARK
DISTRICT
PARK

CITY PARK
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Annexure G

Zone
Name

P-I

P-I

P-I

P-I
P-II
P-II
P-I1

P-11
P-11

P-11
P-11
P-11

NATURAL CONSERVATION ZONES

MPD 2021 -LAND USE

TRANSPORTATION

AGRICULTURE/GREEN
BELT
AGRICULTURE/GREEN
BELT

RESIDENTIAL

PUBLIC & SEMI PUBLIC
TRANSPORTATION

PUBLIC & SEMI PUBLIC

AGRICULTURE /
GREEN BELT
RESIDENTIAL
URBANISABLE AREA
URBANISABLE AREA
UTILITY

URBANISABLE AREA
RESIDENTIALIDENTIAL

URBANISABLE AREA
URBANISABLE AREA
DRAIN
RECREATIONAL
TRANSPORTATION

ZDP LAND USE

RECREATIONAL
TRANSPORTATION
AGRICULTURE/GREE
N BELT
AGRICULTURE/GREE
N BELT

RESIDENTIAL
PUBLIC &  SEMI-
PUBLIC
COMMERCIAL
TRANSPORTATION
PUBLIC &  SEMI
PUBLIC

TRANSPORTATION
AGRICULTURE/GREE
N BELT
AGRICULTURE /
GREEN BELT
RESIDENTIAL
RESIDENTIAL
RECREATIONAL
RECREATIONAL
UTILITIES
TRANSPORTATION
RESIDENTIAL
RESIDENTIAL
TRANSPORTATION
RESIDENTIAL
RESIDENTIAL

DRAIN
RECREATIONAL
TRANSPORTATION

Area
(Ha)

39.54
47.46

2711

3.8

23.79

3.89
1.23
9.3
25.38

11.54
15.25

1.62
0.72
21.19

REMARKS

WATER BODY

FOREST AREA
SEWERAGE
TREATMENT
PLANT

WATER BODY

In December 2016, Delhi proposed the Graded Responsibility Action Plan (GRAP), a series of
measures to call under poor, very poor, severe and emergency polluting conditions. This was
approved by the Supreme Court, giving the Environmental Pollution Control Authority (EPCA)

the authority to oversee implementation for the National Capital Region (NCR).



Table: Annual emission inventory of pollutants (kt/year) in Delhi city and NCR, 2016

Source: Graded Action Plan, 2016

From the above table it is inferred that road dust contribute the most for PM10 concentration
whereas concentration of PM 2.5 contributed by transport sector in NCT- Delhi.

Annexurel

RELEVANCE OF REGIONAL RAPID TRANSIT SYSTEM (RRTS) FOR DELHI:

Context

Delhi is one of the fastest growing states in terms of growth in Gross State Domestic Product
(GSDP). With a significant share of growth driven by service sector, the city creates many
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economic opportunities for a diverse workforce. The opportunities on employment front and
availability of social infrastructure attract people from various parts of country to Delhi. Thisis
clearly visible by the fact that Delhi's average decadal growth since (since 1981 to 2001) was
about 40% almost twice that of all-India average of 21%. A significant growth trend in migration
of people to Delhi has been observed. In 2016, 33% of the population growth! in Delhi was due to
influx of migrant population. This trend is likely to continue in view of rapid urbanization,
increased need for mobility for employment, academic, healthcare and other economic
opportunities. As per the report published by United Nations Department of Economic and Social
Affairg Population Division, titled "World Urbanization Prospects. The 2018 Revision',
highlights by 2030 Delhi shall surpass Tokyo to be most populous city in the world. The upsurge
in population has obvious challenges on infrastructure, environment and quality of life for
residents of Delhi.

The development of new growth centers and clusters in NCR have also contributed to increased
mobility needs for citizens in Delhi. These growth centersinclude IT and BPO hubs in Gurugram
and Noida, Industrial Hubsin Manesar, MSME and Educational Hubs in Ghaziabad, Sonepat and
Meerut, etc. A sizeable number of citizens move from Delhi to these centers and vice versa daily.

Besides the above, a huge number of population influx to Delhi is of transient in nature, i.e., with
no permanent settlement in Delhi. The same is emphasized by the fact that the cars that entered
Delhi daily from cities of NCR were more than the total cars registered in the city in 2014-15 (as
per a study by Centre for Science and Environment). Further, as per the Functional Plan on
Transport for NCR, 2032, more than 1 million (about 1,107,043) vehicles cross Delhi bordersin a
day (based on 2007 data). About 4th of vehicular traffic is of transient nature, i.e., NCR to NCR
crossing Delhi.

Such increase in migration, population density and transient population has led to an
unprecedented load on civic amenities and mobility demand both within the city and in the region,
further resulting in severe levels and huge economic loss. congestion on roads, high pollution
levels and huge economic loss.

A local urban transportation mode such as MRTS or BRTS is not suitable to shift those
commuters whose origin lie outside of Delhi to the public transport in the city. This highlights
that an alternative mode of regional transportation can relieve the roads of significant vehicular
traffic travelling within NCR but do not have origin or destination within Delhi. This note
highlights the role that Regional Rapid Transit System (RRTS) will play in generating positive
externalities both in short-term and long-term for Delhi as it becomes the backbone of public
transportation in Delhi and allied NCR.

The RRTS corridors, proposed as a dedicated inter-state rail based, high-speed (with design speed
of 180 kmph), high-frequency, high throughput, and a reliable regional commuter transit system
in India. Once operational it will be the fastest, most comfortable and safest mode of commuter
transport in NCR. Besides, being a high throughput and energy efficient system, it will reduce
congestion, vehicular pollution and carbon emissions significantly in the region.

Further, RRTS will bring significant direct benefits such as reduced travel time, reduced vehicle
operating costs, reduced accident, pollution and road congestion, and economic benefits such as
agglomeration benefits, improved productivity, and induced employment contributing to the GDP
of NCR.
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Short-term impact of RRTS

e Moda shift from private to public transportation: A high speed, high-capacity, reliable,
comfortable and safe connectivity option like RRTS will naturally attract commuters to
use RRTS. This will further be encouraged by the affordability of RRTS compared to
other modes of transportation.

e Reduce road congestion & provide option for land use Roads aready occupy
approximately 21 percent of the total area of the city, which clearly limits the potential for
increase in road spaces. Hence increase in use of public transport means is necessary for
sustainable growth.

¢ Reduction in pollution and environmental benefits: Use of private vehicles and road
congestion directly impacts cities pollution levels. However, with a shift of commuters to
RRTS, there will be significant benefits in terms of reduction in hazardous pollution and
improved environmental conditions, along with other positive externalities such as health
benefits to citizensin Delhi.

¢ Reduction in road accidents. With increased share of public transport by implementation
of RRTS, such increase in road accidents can be curtailed.

e Employment opportunities (during construction stage): The project shall aso generate
indirect employment opportunities in other sectors which include professional services,
real estate, retail, health & social services, finance etc.

Long-term impact of RRTS

o Reduce migration influx: RRTS will connect suburban regions like Manesar, Bilaspur,
Rewari, etc., with Delhi and will bring such areas within a travel time of 30-60 minutes.
With such an improvement in access to Delhi, migration from nearby areas of Delhi will
get limited. Further, the availability of affordable housing option in these regions
combined with accessibility to Delhi will drive additional migrants to these regions and
thus relive Delhi from the additional housing and infrastructure demands.

e Multiplier effect: The economic impact through investments in public/ mast transit
infrastructure has a multiplier effect on the associated supply chain industries, which
generates additional employment opportunities, i.e. indirect and induced employment.

e Containing the urban sprawl of Delhi: High-speed mode of transportation such RRTS can
curtail urban sprawl of Delhi asit offers commuters to live far from the city limits. Such a
convenience could decrease permanent migration from suburban regions to Delhi and
offer balanced and sustai nable development for the entire region.

From the above assessment, RRTS can provide a much-needed fillip to issues of congestion,
pollution and strained urban infrastructure in Delhi.

AnnexureJ
SOLID WASTE MANAGEMENT IN SDMC

To ensure to implementation of the Solid Waste Management Rules-2016 and guidelines provided
by CPHEEO Manual for managing the solid waste, the SDMC has devel oped an extensive system
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for collection, segregation, storage, transportation and treatment/processing/disposal of Municipal
Solid Waste through various Scientific/ Modern Technologies. SDMC comprises four zones
namely Central Zone, South Zone, West Zone and Ngjafgarh Zone. SDMC has a total area of
656.91 sg. kms having population of approximately 70.00 lacs, and 104 Municipa wards within
its territoria jurisdiction. SDMC collects, segregates, transports and disposes of al Municipa
Saolid Waste (MSW), Congtruction and Demolition (C&D) Waste/Malba and drain silt in al the
colonies falling under itsjurisdiction.

1. WASTE SEGREGATION AT SOURCE

The awareness of the public regarding the duties of waste generators under implementation of
Solid Waste Management Rules 2016, through public notices, IEC activities etc. highlighting the
segregation of waste was/are being issued, by SDMC as well as through concessionaires Notices
have been issued to defaulters/offenders.

2. WASTE COLLECTION

At present about 3600 M.T of solid waste is collected daily from about 92 nos. of
storage/receptacles /collection centers Fixed Compactor Transfer Station (FCTS)/Portable
Compactor Transfer Station (PCTS) etc. existing at different places in al four zones of SDMC
thorough concessionaires. DDA is requested to provide adequately such kind of spacesto SDMC
as per existing Master Plan of Delhi.

3. MATERIAL RECOVERY FACILITIES (MRF)

SDMC has provided FCTS PCTS for secondary storage of solid waste in all four zones through
concessionaires. However, DDA has not provided land to SDMC for material recovery facilities.
DDA is requested to provide required land to all four zones of SDMC for setting up of Material
Recovery Facilities

4. ROAD/STREET SWEEPING

SDMC carries out street/road sweeping by deploying departmental Safai karmacharies (SKs) and
Mechanical Road Sweeping Machines (MRSMSs).

5. INTEGRATION OF INFORMAL WASTE PICKERS KABARIWALAS

As per Swachh Bharat Mission, Municipal Solid Waste Management Manual Part-l, 2016 seria
no. 2.11, the informal sector, constituting of the kabaddi system and waste pickers, plays an
important role in the Municipal Solid Waste Management value chain by recovering valuable
material from waste. DDA 1S requested to provide sufficient land in all four zones of SDMC for
development of facilities to integrate waste pickers with kabariwala.

6. ATTENDANCE OFFICES

Collection of solid waste is one of the crucia components of the solid waste management. To
have effective control in the field as well as on the work, DDA is requested to provide required
land for construction of offices of sanitary inspector/Assistant Sanitary Inspector in al four zones
of SDMC as per existing Master Plan of Delhi.

7. DOOR TO DOOR COLLECTION SEGREGATED SOLID WASTE.
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i. Door to door collection of segregated solid waste has been started in all four zones by the
zonal level through ConcessionairesRWA's.

ii. To prevent littering on roads green and blue dustbins have been provided at various
locations especially near bus stands, markets, along roads and other places having
movement of people. About 7000 nos. of green and blue dustbins of different capacity have
been provided in the past two years and installed at various locations for segregation of
waste.

8. PROVIDE TRAINING ON SOLID WASTE MANAGEMENT To INTEGRATION WASTE
PICKERS AND WASTE COLLECTORS.

Training on solid waste management to integration waste pickers and waste collectors are being
provided by SDMC through concessionaires from time to time. DDA is requested to provide
required land to SDMC for Construction of Training Centers.

9. WASTE TRANSPORTATION

All Concessionaires are using covered vehicles for transportation of waste from all four zones of
SDMC to processing facilities at Waste to Energy Plant Okhla, Compost Plant Okhla or disposal
siteat SLF Okhla.

10. WORKSHOP AND PARKING FACILITIES FOR MAINTENANCE AND PARKING OF
VEHICLES

In West zone and Nagjafgarh zone there are workshop and parking facilities for vehicles. However,
there is no workshop and parking facilities available in Central zone and South zone. However,
DDA isrequested to provide required land to SDMC as per existing Master Plan of Delhi.

11. TREATMENT AND DISPOSAL OF WASTE

l. SDMC is transporting waste for trestment and disposal through concessionaires at
Waste to Energy Plant, Okhla, Compost Plant Okhla and Sanitary Land Fill Okhlal
[Jaitpur.

. SETTING UP WASTE TO ENERGY PLANT AT TEHKHAND, OKHLA (2000
TPD OF MSW):

DDA had handed over a piece of land approx. 47.347 acres at Tehkhand near SLF
Okhla to SDMC for Solid Waste Management Facilities on 1.11.2017. SDMC has
already awarded the work of setting up of Waste to Energy plant for processing of
2000 MTD of Solid Waste on 15 acres land to the concessionaire. The work of
development of site for setting up of plant has aready been started at ste. It is
expected that New Waste to Energy Plant will be made operational by Dec 2021.

12. DECENTRALIZATION OF WASTE PROCESSING FACILITIES
a. SDMC has started decentralised processing of waste facilities by Bio-methanation plants
having capacity of 5 TPD and 1 TPD of Solid Waste in each zone.

b. Further SDMC proposesto install 5 TPD composters for processing of wet waste (one in
each zone) for which sites have been identified and sanction obtained. Tender process has
been initiated.
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c. SDMC has started involvement of communities in solid waste management and
promotion of home composting, bio-gas generation decentralized processing of waste at
community in all four zones.

d. SDMC also started processing of Solid Waste by 109 nos. Commercial Bulk Generators.

e. SDMC also proposes setting up of 2 nos. of Biogas Plants (200 TPD capacity each of
cattle dung) at Nangli Dairy Colony, Naafgarh and Goyla Dairy Colony, Naafgarh.
These plants are likely to be operational by March 2021.

13. DEVELOPMENT OF SANITARY LANDFILL FOR DISPOSAL OF RESIDUAL WASTE
AT TEHKHAND.

i. DDA had handed over a piece of land approx. 47.347 acres at Tehkhand near SLF Okhla
to SDMC for Solid Waste Management Facilities on 1.11.2017. SDMC has a o initiated
the work of Engineered Sanitary landfill site on 32.347-acre land. The permission to
fell/transplant trees granted by Office of the Deputy Conservator Forests (South),
GNCTD on 4.3.2020. The process for development of Sanitary landfill facility has been
initiated.

ii. FUTURE DEVELOPMENT OF SANITARY LANDFILL SITE FOR DISPOSAL OF
RESIDUE

DDA has provided about 32.347-acre land at Tehkhand for development of Sanitary
landfill for disposal of residue. The expected life of this site is about 5 years. Thereafter,
no land will be available for disposal of residue in SDMC. DDA is requested to provide
sufficient land to SDMC for disposal of residue for further use for next 20-25 years.

14. DISPOSAL OF INERT LIKE SOIL FINE FRACTION ETC GENERATED AFTER BIO-
MINING/BIO-REMEDIATION OF LEGACY WASTE AT SLF OKHLA (DUMP SITE).

Inert like soil fine fraction materials etc. generated after bio-mining/bioremediation of legacy
waste at SLF Okhlais being disposed at NTPC ECO park and SLF Tajpur/Jaitpur. It is expected
that approx. 7 lacs Cubic meter of inerts can be dumped in both these sites after which it will be
saturated and thereafter there will be no land available for disposal of inerts. DDA is requested to
provide suitable land preferably abandoned mines/deep pits for disposal of about 42 lacs cubic
meter of inerts like soil fine fraction materials etc. generated after bio-mining processto SDMC in
order to follow the direction of Hon'ble National Green Tribunal in letter & spirit.

15. CONSTRUCTION & DEMOLITION (C&D) WASTE PLANTS

i. SDMC has notified 65 locations in various wards for collection of C&D waste at
ward level notified through various newspapers.

ii. Construction& Demolition (C&D) Waste Plant for processing of C&D waste with
capacity of 500 MT (expandable up to 1000 MT) dready been operationa at
Bakkarwala. This Plant is catering to two out of four zones namely, West and
Najafgarh Zoneto collect C&D Waste.

iii. DDA handed over a piece of land measuring approx. 4.309 acresto SDMC for setting
up of Construction & Demoalition (C&D) waste processing plant at Maidangarhi and
Satbari area on 31.5.2019. Process for change of land use is with DDA. Once the
change of land use is approved, bids for this project shall beinvited. This Plant would
cater to two remaining zones namely; Central and South Zone.
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16. STATE POLICY AND STRATEGY ON SOLID WASTE MANAGEMENT

State policy and strategy on Solid Waste Management has been notified by GNCTD vide no. F.
No. 13 (183)/SWM-NP/MB/UD/2017/P.F.AWol-11/5586-92 dated 8.12.2017 and the same is
being followed by SDMC.

17. BYE-LAWS FOR SOLID WASTE MANAGEMENT

Bye-laws for solid waste management in SDMC has been notified by GNCTD vide notification
15.1.2018 and the same is being implemented.

18. COLLECTION OF USER FEE FROM THE WASTE GENERATORS

SDMC has started process for collection of users free from the waste generators through
concessionaires. Initially user charges are being collected from commercial establishment. Further
theresidential areawill be covered in due course.

19. WASTE GENERATORS NOT TO LITTER 1.E. THROW OR DISPOSE OF ANY WASTE
OR BURN OR BURRY WASTE ON STREETS, OPEN PUBLIC SPACES, DRAINS.

The awareness of the public regarding the duties of waste generators under implementation of
Solid Waste Management Rules 2016, through public notices, IEC activities etc. highlighting the
segregation of waste including not to litter i.e. throw or dispose of any waste or burn or burry
waste on streets, open public spaces, drains are being done, through concessionaires regularly.
Defaulters/ offenders are being challans and amount recovered from them as per bye-laws.

20. DEVELOPMENT OF FACILITIES FOR PROCESSING/DISPOSAL OF PLASTIC WASTE

DDA is requested to provide required land for all four zones of SDMC for development of
facilities for processing/disposal of Plastic waste

AnnexureK
Additional data provided by Sr. Manager, TPDDL via GNCTD letter dated 31.07.2020

"Revised"
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Power Generation from Renewable Sour ces

Renewable Energy generation in India may lead to combat with climate change, reduce air
pollution and enhance energy security. Delhi isin aland locked position with high land cost and
paucity of barren land within its borders. Also there is no potentia for wind or hydro power in
Delhi. Therefore, focus on rooftop solar as a primary source of renewable energy may reduce its
reliance on conventional energy while increasing its energy security.

Table 6.1 Installed capacity of Renewable energy

Solar Generation 167.845 MW

Waste to Energy 52 MW (Timarpur -Okhla 16MW, Ghazipur -12MW, Narela-
Bawana 24MW)

Tota 219.845 MW

Solar Energy

Delhi isahighly favorable for solar power generation as the city receives irradiation with 250-300
days of clear sunin ayear. The city'stota solar potential is as high as 2.5 GW with roof-top space
availability for solar panels at an estimated 31 sq. km. Delhi has the potential to cut its eectricity
expense, improve energy security and shave off Over 30 percent of peak demand by 2025,
reducing the new PPAs of this potential, 26 percent is in the Government/Public Sector, 25
percent in Commercial/Industrial Sector and 49 percent in Domestic Sector.

Solar Energy is the need of the hour, since there is a huge difference between the peak demand in
summers and winters. This peak demand curve incidentally matches the energy generation Curve
of Solar Power plants, making solar a preferred choice for energy generation in the NCT of Delhi.
To this end, the Government of NCT of Delhi Policy, 2016" effective from 27.09.2016,
installations with capacities of 1 kW or more. released the "Delhi Solar which is applicable to
solar Delhi Govt. formed "Energy Efficiency & Renewable Energy Management Centre
(EE&REMC)" to work as 'State Designated Agency' (SDA) to coordinate, regulate and enforce
Energy Conservation Act, 2001 in Delhi in association with Bureau of Energy Efficiency (BEE).
The centre was assigned the role of State Nodal Agency (SNA), to implement New & Renewable
Energy projects in the city of Dehi in association with Ministry of New & Renewable Energy
(MNRE), Govt. of India. The policy focuses on promoting investments under multiple financial
models such as CAPEX and Renewable Energy Service Company (RESCO) models. The policy
includes generation targets, regulations, mandates and incentives. It applies to all eectricity
Consumers and entities that devel op and operate power projectsin Delhi.

The Delhi Electricity Regulatory Commission (DERC) had notified the Group Net metering and
Virtual Net metering Guidelines on 3i1" May, 2019. Group Net Metering framework is applicable
to al the consumers of NCI of Delhi and Virtual Net Metering Framework shall be applicable for
residential The Group Housing Societies, offices of Government/Local Consumers, Authorities
and Renewable Energy Generators registered under Mukhyamantri Kisaan Aay Badhotari Y ojna.
Since, 1 MW of solar system requires 4-5 acres of land therefore ground-mounted solar is not a
feasible option for Delhi, due to land constraints. Hence, Roof Top Solar is being promoted to
harness the region's huge solar potential.

Rooftop Solar Plan
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Under the budget for 2020-21, the Government of Delhi has proposed a number of initiatives to
increase share of renewable energy and decrease the dependence on fossil fuels. Delhi Discoms
have committed to procure at least 2090 MW(Wind-750 MW & Solar-1340 MW) of Renewable
Power from wind and solar energy sources. The NCT has 167.845 MW of installed solar capacity
and 52 MW of installed Waste-to -Energy capacity as of May, 2020 while about 51.5 MW
(Government Buildings 21.5 MW & Residential Sector 30 MW through Discoms) of solar
capacity is in the pipeline. As per Delhi Solar Policy all Government Buildings having area 500
Sg. mt. or above are mandatorily install Solar Photovoltaic (SPV) panels.

AnnexurelL

Additional data provided by Indraprastha Power Generation Company Limited and
Pragati Power Corporation Limited via GNCTD letter dated 31.07.2020

Table 6.1 Effective Generation Capacity versus installed Capacity within Delhi



Capacity of Power . Pi o [i

. : Gross Generation for ant Availability Factor

S, Power Station | Station for FY 2019-20 FY 2019-20 (MUS) for FY 2019-20 (%age)

No. (MW)
IP Gas Turbine

1 Power Station 270 501.50 86.46

p | Pregati Power 330 1529.30 96.95
Station-|
Pragati Power

3 Station 111 1371.2 4013.90 89.25
Total 1971.2 6044.70

From table 6.1, it may be inferred that IPGCL & PPCL Power plants have achieved more than
85% Plant Availability Factor in 2019-20. With present installed capacity, IPGCL & PPCL are
able to meet around 50% of the average eectricity consumption of Delhi. However, they are
generating around 17.55% of the average éectricity consumption of Delhi due to the Non
availability of the adequate Domestic gas. 1371.2 MW PPS-III, Bawana plant having very
efficient advanced class gas turbines with pollution level much below the permissible limits is
also facing shortage of Domestic gas for Module-11.

Table - Generation in Delhi (installed capacity in MW)

Gas Turbine 270
PPCL 330
Bawana - PPCL 1372
TOWMCL 16
EDWPCL 12
DMSWL 24
Tota 2024

Table- DTL Availability year wise

SNo. Details System Availability (%)
1 2005-06 97.71
2 2006-07 98.87
3 2007-08 98.5
4 2008-09 98.78
5 2009-10 98.39
6 2010-11 98.58
7 2011-12 98.38
8 2012-13 97.17
9 2013-14 97.43
10 2014-15 98.6
11 2015-16 99.03
12 2016-17 98.01
13 2017-18 99.948
14 2018-19 99.106
15 2019-20 98.953
2019-20

Months Peak demand met in | Date of peak demand | Time of peak demand

MW




April 19 5664 30.04.2019 23:03:05
May 19 6461 31.05.2019 15:50:19
June 19 6904 12.06.2019 15:34:28
July 19 7409 02.07.2019 15:35:07
August 19 6473 29.08.2019 15:12:28
September 19 6626 11.09.2019 22:56:24
October 19 4605 03.10.2019 15:32:09
November 19 3631 15.11.2019 10:46:00
December 19 5245 31.12.2019 10:45:48
January 20 5226 01.01.2020 10:45:00
February 20 4447 07.02.2020 09:55:25
March 20 3775 06.03.2020 10:37:25
Peak 7409 02.07.2019 15:35:07

Max Demand 2019-20:7409MW on 02.07.2019 at 15:35:07 hrs.

Annexure M

Additional data provided by Planning Department, Government of NCT of Delhi on the
04.09.2020.
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SAME DAY AGRA TGUR l

Operational Schedate: Wednesday, Tiutrsday, Saturday & Sunday i

Tinte: 07,00 AM to 10:00 PM i

" Agra fs the city of the Taj Mahal and capital of the erstwhile Mughal Empire. |
Agra is also tlre galeway to the legemdary Braj region, the land of Lord Krishna." |
Agra has heen immortakized s the City of the Taj. Yep, p doesa’t tzke much for (Be roving e}e

- chistover That there™s more Lo Agra than pist 1he fabled Taj Mahai. The city 1§ 3 virtual gatewdy
v v workl of discovery o freeze. frimse fom i pesplendend <ra 1hat's long sinee gonc by, In t@c
wreist e “Mahabhacat' e repion of Agia Is deseribed as “Agrshan’ {an integrai part of the B,
13hun or dhe land of Lord Krishna). The later par of Indian history ouilinegs the origin of Ag}a
by 3475 A 3 the ceign of Raja 3adal Singh.

'Laj Mabal, a world-cznowned wonder, Tar daliat sifs pretty on the northem side of this gregn
parxshisc 11 fooks the saipe from all the faur sides. The Quranie inscriptions on its four enlrancks
me varved 10 such saofie wicresse m size Ihat lhay appear to be of the vame size fram top to
Imuton: Shahjahan invited master eraftsmen [rom as far as ltaly and Persia m help design hus
arshifions nbute © kove.

AgvaFmd "Bailr by Akbar t 1565 A.D, this Fort s a masterpiece of deslgn sid
consfmcnion." Within ke Fort qic a numbier i+ exuisite hoildings, preluding Mon Masjud.
Fael | Asm, Diwan-i-Khas and Musaniman Borp, swhere Fmperor Shah Jahan died in
Wiprrongend. Johaopi's Palacc, Khaas Malizl and Shecsh Mahal are the ather wnportam

vdyagents msader the Fornt.

Drepetripre Dl By 7 Oflam diwn Cenral Reservation Oftice. Colfee Lowme.
Coraagld Place.

Fnrante halt lor b-eakfast around 1I85:3kaw, amreval Agra by tioon and visit Taj
A Libal.

Uak o Junch, afey lunch visit Agra fon. Depan trom Agra by evenneg atud
proveed tor Delb,

Arrrcal Detl by 1C pin.

Lierill: Rs. (452,40 (Adult)
R 3000 (Chidd} incbrding Gride.
GST Extra.



1
AGRA - MATHURA-Vrindayan : FATEHPUR SIKRI j
(02 DAYS) ;.

Operational Schedule: Tuesday & Saturday .
"Mathura is the 2bodz of Lord Krishes and wt Ras a preay reiigicus $ancfity amiong tine Hindus,%lr
alsu has wne of Hie olrest hestorical records. Even Mathira o menoned 1n rhe epic Ramayan.:fil
# on pevord that Mathura was one of the capitals of Kustian King Kamshka( | 3¢AD)." E
“Vekndavae, |5 km o crons Mathera, 18 another iajor place ol pilpnimape. I01s noted $or 1}5
punrerels woaptes - Fath old and rdeest The name Vindavan evekes the playfuine-- suid
bvable eharacieristics of Shri Kashna, This i the waiad whene he frolicked with the gopis arid
kyderly wooed Radha » )
Fatcbhper Slkri "An epic 10 red sandstone, Fatehpur Stk was butt by the Moghst Emperoe
Akbat during [572-1545 A.D. A sonlcss Akbar had pane to Siker te seek blessigs of Sufi Saiéu

" Shedkh Salim Obishri and he s Blessed with a son. [n gratimude, he constructed his capifal eil?.y
anct mared it Farehpiur Sckai. | atee, cog 10 shintage o8 wates and yniest m oorth-west, Akbar had
et ahintcion Hus ety ™
FAY OF Bleparture Detfirat = o0 aes: by tibes Yarhaha Fypressway  Fmoate badt fur break fast

Amival Vriedacao, Vistk Baoke Moo Femple and Iskan Femple.  Adler vissting temple
paweed fy Maeea Visk Keishna Janane Booe Temple  Departure Mathura and
moteed Gt Fatchpw Stk Lisoute tade for luach, Arrva) Faebpur Sy by aftannig,
vieting | atelipud Seno proceads v Agra. e gl Agei and avemight Siay i Agra.
AN B Deparhure 1 otel @ite breadlass  Vise Ty Mabad & Agez Forl By acon departure
1 ren Ayre. Bavante hein foe fuoch. Arrval 33¢ila Dy o 1K pm '

Faj Matal, o wirld-renowned wande:, Loy Molial sets pietly v the werthem side of this erecn
aadise, 1t Juoks the rame fromn all the four xades. Shahjahan wivited master crafismen from as
s a5 1@k and Tersia to help desipgn hes aalaiuus abute w Liye

Lgcafnrt "Bujlt by Akbar fn 1565 A.D, this Fart & a nasterpieee uf desiga snd

constractihn. " Witlpn the Fuoal o o munbet o exypaste bulidimgs, awlndmg Vet Masiid,
Pan 1 Nane, Diwan-:-Khas imdd Musivemian 3. whove Einpensy Shan Faitant <dhed in

UBTC RN

Tarilf: R.3500.(4) (Adult)
Rs.3000.40 (Child) ¢S | 1-ktru.
1lor Siagle person Rs. LAN.06 33 single xapplement {or separate room;)



HARIDWAR - RISHIKESH TOUR (42 Days)

Operational Schedule: Saturday
Time: 07.00 AM

L:usrakhand, 2 sigle in northem Indis crossed by the Himalayas, is known for its tlindu
migrimage sires. Rishikesh, a majo centee for vopa study, was made fomous by the Beat]
FOLR st The ety hosis the cvenmg Liaoga Aarti. d spiritea] galherieg on the sacied <rangps
Rsver

Haridwnr 15 an arcicnl eily and ymportant Linde prigrimage 510z in North Indla's Uttarakbadd
stale, wicre 1he River Ganges cxiis the Lifmalayan fouttills. The largesi of several sacved ghas
tiathing sfeps), Har Ki Paori hosts a oighify (Janga Aarti (eivet-worahipping ceremony) lr

which fnky ﬂuckermg lamps are floaved off the sicps.
Rishikesh 15 4 ciry in tndia’s norihein sfate of Uitarakhond, 1o the lonalayan footbills heside

the CGianpes River. The river is considered haty, and the civy is restawned 44 8 cender o1 studying
yepne dud meddation. Temples and a-hums {venloss Jor spietual siudies) line the eastem b'mx

ayend Swarg Ashran.

DAY 0L: Departure Delhy at 7 00AN.  Enrmte halt for breakfasy. Armrival
Haridwar by  alcmoon,  visiy Flar kv Pawn, Mansa  Devi
Templa:Clandi Bevi Tomple 4010 your ewni Attend Evening Air)
Depariure Tlaridwar, provecd 1 Rishikesh. Amivat Rishikesh and

overniphi stay i Risiikesdl

PAYD2: Departore ated wiler breahfist  Visit Ram Lhoola, Swary Ashram.
Parmarth Ashrany Geets Bbawan, As noon depan from Rishikeshe iwad
procee d back 1o Oelle, Layowe hadt lor borch,

Arriva. Dettu by 8 PAL

Tarill: Rs.1300.00 { Aduit)
15.2500.00 (Coild) GSU Lxvra,
thar Single parsan R, [IHHO,O0 as single supnicrbent tor sepamtce raont}



-

AGRA - JAIPUR TOUR
(03 Days)
Operational Schedple: Tuesday & Friday
Time: 07.00 AM

"Agtais the city of the T'aj Mahat and capital of the erstwhile Mughat Empire.

Agralis skso fhe gatewny 10 the legendary Braj region, the jand af Lard Krishns,*

Agra bas heen immon dized as the City o1 the Tap Yer, it doesn 1 nke much for the payving o
Fadisenver Bl these's mare to Agra han was the (ahled Tay Mahal The vity is a virtnal garew:
b a world ul discovery & fiveze-ftame from u cesplendent ew theds loag since gone by, In
gwedl epw “Mahabharat® the region of Agra isles.abed ay *Agraban’ (an integral part of the Dr
Ahwami or the land of Lard Krishnag,

Warehpur Sikri “An epic in red sandstone, Fatehput Sikre was huite by the Mughal Empe: o
Akhat duriog 1572- 1585 A.D. A sonless Akbar had guoe te Sikri to seck blessings of Sufy Sai

Sireikh Natism Chushtt 3ad he was ifessed with k san I geatitude. he construnted his capital city
Ated Namickrt Fatehpur Sikii. Later, due 1 shortage of wates aud ereest in north-west, Akbar hat.i

10 abazudon s city "

dnipur 15 the capnal of dia's Ragasihab sime and now 11's Heritage City of Lndia. h evokes the
vl faaasiv 1har once ruled the regton aud 1hat, w [727, tusonivd what is now calfed lhe Ol
iy ot "Pink City for 15 trademark hwlding codont, AL die ceeeer of its stawely stect grid
Gmballe ah Mcha) starts the opuient. coloneaked 41y Palace varnpdex  The ¢ity havine ap
Semvamargeat Obseeeatery Jamar Mastw and Asws 1oat SUNESCO Wiadd 3 Jeruage site). And
hoattfug e Cuy Palvece, Thawie Mahat, Jad Mabkal, Jargard Fort awb a numbet of histoneal and

wiywue places. '

AV AT Departare Deflicar “atiam by taking Vamwus Expessway. Snaeute halt for breahiast.
Aritval At Visg Taj \ahal and Agra Fort veringhe vay in Agta,

DAY 02: Deparivee Agta and procecd 1 Fatehpau Mhay, Lasroute lrali for breshfast, a\flcl{
Predhtast yasat Fateh):ur Stk and praceed i Jaipur Bucoute hait for Junch. |
Ahat veacking Jatpur viaar Jamiar Mamar &t s Pudiier i Jopuat Overncght stay 1n Javeur.

HAY B dheakrast & 323 After breakfast vist Anse 1o, Hawa Mabud {0 e Pasth, Aftcmoo:z_

Akt fod el Arrival Celhi asound T P,

Tarilf: Re. 590000 {Adhi)
Rs. 5401410 (Child) GS1 i xeen.
{Fos Sitgle pevson R, 2000, (1 as single supphament tor separate room)

Jucludmg Avconmodation & Guice.
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xal 1984

= OM OF PROTECTED FOREST/DEBMED FOREST LAND UNDER FOREST (CONSERYATION) ACY, 1580
.I'.: . Ritne 0f tw PEOJICT FBer Area nte ol Ln prtuviple Date of final 2icaruoee
. Ohvision| diveried approvel
[Hr)
09092019  [t4o. 8B/ Delbif 06/

3 Dvvarsios af 10 ha deamed Wet| 10 | 3906201% [Na SN,
Dreiblf 067027 02420197 FCJ 301

ferasy land for conmutilon D
Q197 I/

i davelopmmt of Dwarks

Fxprassway (NH. 248 88) i3l
rom bom 20, NH-§ (aaar
Shiv Mart], Dalia) ta & 40,
NH-E {near Wikage Kisirid
Dgly, Guragram) |a the NCT
of Delhi-package-1-5hiv
Murtt w Deihd/ Haryana
&order (lon 0.000 to kom.
5.300) by NHAI




AnnexureP

Amnexipe - &

\umawnu ACHIEVYEMENT BY PFOREST DEPARTMENT DURING 2U11-12 TO
2019-29,
Yesr Na. of sapHogs planted No. of sap¥ogs dintributed

2011-12 280858 3758
20i2-13 4512538 801501
2013.14 L4750 _asglrg|
2014-15 364503| 46E5T
2015-16 353751 671625
206-17 296310] 37141
2017-18 125210

201810 451437 337696
2049.20 521319 323714

Tol 3902435 ) 4415649
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