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Foreword 

Since historical times, cities have been engines of economic growth and 

innovations. Urbanization is integral to the development and plays a vital 

role in economic growth. In India, urbanization began to accelerate after 

Independence due to the adoption of the mixed economy, which gave rise 

to the development of the private sector. Consequently, the financial stature 

of urban India began to develop. In search of better economic opportunities, 

people migrated from rural areas to urban areas, thus expanding the urban boundaries. The rising 

population caused a proliferation in urban sprawls putting immense pressure on the available 

urban infrastructure. The country has reached a crucial junction in the journey of its economic 

transformation, wherein half of the country will be ‘urban’ in a few decades.  

According to some estimates, India has approximately 7933 towns, of which 65 per cent do not 

have a Master Plan. This leads to piecemeal interventions, haphazard constructions, unplanned 

urban settlements and environmental pollution, further aggravating issues such as traffic 

congestion, flooding, etc. Despite the enormous investments in urban planning, our cities still 

face challenges related to efficiency and sustainability. One of the primary reasons for this is that 

the supply side of the urban infrastructure has not grown at pace with the demand. Issues like 

lack of availability of serviced land, traffic congestion, pressure on basic infrastructure, extreme 

air pollution, urban flooding and water scarcity are not merely a reflection of infrastructural 

shortcomings in the cities. These issues indicate a profound and substantial lack of adequate 

urban planning and governance frameworks. Further, unplanned and haphazard urbanization 

exploited and consumed many natural resources, creating scarcity for future generations. This 

raises an immense need to fore-ground sustainable urban planning/development as a critical 

component of any developmental paradigm.   

Rapid urbanization is expected to continue in the coming years, and India has to step up its 

strategy to catch up with this kind of change. There are enormous possibilities to achieve this, 

and actions must be taken to build sustainable, robust, inclusive infrastructure. There is a need 

to reimagine and re-establish the very purpose and approach towards planning cities and towns 

in India. As part of its objective to build capacity and expertise in the audit of environmental and 

sustainable development issues, iCED evolved from May - June 2022 an “Occasional Research 

Paper Series”.  This is the fifth such paper in the series.   
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This Occasional Research Paper of ICED on “Urban Planning- A Compendium Report of 

Delhi and Jaipur from Environmental Perspective” contains crucial information related to 

the urban planning challenges of two cities, Delhi and Jaipur, across four broad areas: water, 

greenbelts, wetlands and transportation. The vital indicators that help in the audit of urban 

planning and environment management are highlighted well and concluded with some 

productive solutions.  

 

I hope that this paper will stimulate conversation and action on bringing about a qualitative 

improvement in urban planning and is helpful for auditors to gain a broad understanding of the 

existing urban planning issues to plan their urban planning audit being attempted in other 

metropolitan areas in India. 

 

06 December 2022 (Sayantani Jafa) 

Jaipur Additional Deputy C&AG and Director General, iCED 
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Message from the Director 

India is one of the fastest developing economies in the world. India’s Gross 

Domestic Product (GDP) increased from $37 billion in 1960 to $2870 billion 

in 2019. Simultaneously, over the years, the number of cities and towns in 

India has grown substantially due to increased migration from rural areas for 

economic opportunities. The number of million-plus Urban Agglomerations 

(UAs) has risen from 394 in Census 2001 to 468 in Census 2011; 70 per cent of the urban 

population in our country live in these UAs. The Indian urban population increased from 25 

million (10.84 per cent of the population) in 1901 to around 390 million (31.3 per cent) in 2011. 

The National Commission on Population (NCP) in India predicts that, by 2036, about 600 

million people will live in urban areas. The United Nations, too, highlights that India’s urban 

population size will nearly double between 2018 and 2050. Hence, accompanying India’s rapid 

economic growth will be a fundamental shift in a massive urban transformation, possibly the 

most significant national urban transformation of the 21st century. 

Urbanization creates opportunities for economic growth, but unplanned urbanization leads to 

various environmental problems. The increased expansion of cities in India has ruined many 

natural resources. The extensive water exploitation and pollution pushed cities into high-water 

stress zones. In the name of development, many water bodies, greenbelts and wetlands have been 

encroached on and concretized. The increased vehicular growth also deteriorates air quality, 

leading to increased traffic congestion levels in many cities across India. Emissions from India 

rank third globally, and many Indian cities are among the top polluted cities in the world. All 

these issues mentioned above collectively play a significant role in determining the liveability of 

Indian cities.  

It is an immense challenge to provide the necessary infrastructure for such a massive urban 

transformation while maintaining natural resources. This challenge paved the way for sustainable 

development, one of the most discussed topics in current times. The ability to design and regulate 

the use of space considering the physical form, economic functions, and social impacts of 

(environment) air, water and infrastructure on different activities within it plays a prominent role 

in sustainable urban planning. In recent years, multiple policies and initiatives have been 

introduced in India to safeguard the environment without compromising on economic growth. 

Still, there are many instances where the targets are unmet and require serious attention. 
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International Centre for Environment Audit and Sustainable Development (iCED) strives to 

improve accountability and governance in environmental and sustainable development. As a part 

of the vision, iCED has initiated the Occasional Research Paper Series and, in this context, 

prepared a report on “Urban Planning- A Compendium Report of Delhi and Jaipur from 

Environmental Perspective”. This report highlights the various urban planning challenges in 

Delhi and Jaipur. It also covers the four main urban planning areas: water, greenbelts, wetlands 

and transportation. The urban planning challenges related to these four areas and the 

corresponding government’s policies/initiatives and the institutional framework are discussed in 

this report.  

I commend the authors, Ms Sucheta Deb and Dr Vajjarapu Harsha, Research Associate, iCED 

for contributing towards this compendium. I hope that this paper will provide some crucial 

insights to the auditors engaged in audit of urban planning and environmental management in 

cities and promote the goal of sustainable cities and communities in India in line with Agenda 

2030.  

 

(Pushkar Kumar) 

Director (Training & Research), iCED 
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Abstract 

Sustainable development is a formidable challenge to combat the rapidly growing population in 

cities of India. Thus, urban planning becomes a crucial part of the social and political agenda to 

feed the needs of the growing city population. The study focuses on the problems associated with 

urban planning failures and the auditability of these factors. This study aims to develop a strategy 

to audit urban city planning based on an online literature review. Also, a system is required for 

conducting environmental audits to help auditors verify the following: 

1. Environmental management adopted by said Urban Local Body (ULB) over current 

practices, and 

2. The level of compliance with national legislation followed by the ULB would include 

regulatory requirements. 

The critical areas of focus in this research are as follows: 

1. Integration of Land use planning and Institutional planning: The most important criteria 

for successful urban planning are proper integration between land use and institutional 

building plans. This process involves the planning of the following aspects:  

 Nature of land use: Residential, Commercial, Recreational 

 Availability of water facility, sanitation and waste management 

 Operation and maintenance of water facility and waste management within the city 

 Heritage conservation policies of heritage-rich cities for tourism development 

 Transport Network Plans 

 Green belt management 

2. Funding Allocation: Identify all central and state-funded schemes for urban development-

related activities such as AMRUT, Smart City, or other state-specific funding allocation 

schemes/policies related to urban development. 

3. Advocacy: An essential component of sustainable urban development is the Public-Private 

Partnership (PPP). As reviewed in Master Plan Delhi 2021, the public approach has been 

given significant importance in the urban design for NCT/NCR. It is essential to bring public 

support to the Audit of Urban Planning through a community approach or an online survey.  

4. Strategic planning: Strategic planning is crucial to develop a brief idea of the 

state/district/city according to its available resources and economic capacity. Cities should 

form strategic plans either annually or at two-year intervals by incorporating the city’s 
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demographics and socio-economic changes. The methodology adopted to develop these 

strategic plans should also be focused upon: 

 Planning and designing sustainable facilities in the city for sanitation, safe water, 

health care, transportation etc., as per the environmental or social conditions in the 

area 

 Conservation of natural areas and historical resources in heritage sites and preserving 

the natural green belts  

 Preservation of tree canopy within and outside city limits 

 Implementation of approaches for accountability is essential to identify accountable 

officers in case of project implementation errors 

5. Development Assessment: Continuously monitoring the developments done by the ULBs 

play an essential role in urban planning. Some ways it can be monitored are either by using 

remote sensing, GIS or through PPP approaches: 

 Economic development: Current capacity and potential to expand its current capacity 

 Land Utilization: Optimum land utilization as per the prevailing land policy in the 

State/ city due to space constraints 

 Transportation: Green transportation mechanisms and traffic congestion 

improvements 

 Environment: Focus on creating a green environment by following the centre’s 

policies to effectively control air pollution, water pollution, preserve biodiversity, etc.  

 Recreational: Development of open areas or green spaces around the city for urban 

heat island control and also provide means for recreational activities 

 Disaster Management: Special focus on the potential of natural calamities, providing 

durable and long-term solutions for disaster mitigation and developing cities to 

mitigate climate change. 
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AQI  –  Air Quality Index 

BID   – Business Improvement districts   

CBD   –  Central Business District 

CPCB  – Central Pollution Control Board 

DDA  – Delhi Development Authority 

DJB  – Delhi Jal Board 

FAR   – Floor Area Ratio 

ISO   – International Organisation for Standardization 

JDA  – Jaipur Development Authority 

MLTR  – Medium and Long Term Reconstruction 

MSW   – Municipal Solid Waste 

NCR   – National capital Region 

NCT  – National Capital Territory 

NUPF   – National Urban Policy Framework 

ODCH  – Owner Driven Constructed House 

PHED   – Public Health Engineering Department 

PPP   – Public-Private Partnership 
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TDR  – Transfer of Development Rights 

TIF   – Tax Increment Financing  

TOD  – Transit-Oriented development 

ULB  – Urban Local Body 
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Chapter 1. Introduction 

1.1. Background 

The population of Indian cities has shown a steep increase over the last 57 years. The urban 

population percentage in India was 17.92 per cent in 1960, and the number rose to 33.6 per cent 

in 2017. Sustainable development is a formidable challenge to combat the rapidly growing 

population in cities of India. Urban Planning is designing and regulating the use of space 

considering the physical form, economic functions and social impacts of (environment) air, water 

and infrastructure on different activities within it. This process focuses on the optimum 

utilization of open lands and the rejuvenation of existing cities. Urban planning accounts for the 

planning and management of various natural resources for the sustainable development of its 

communities. It has become a crucial part of the social and political agenda to feed the need of 

the growing city population. The sustainability of urban planning dwells on the following 

constituents of sustenance of individuals in a city: 

 Livability 

 Affordability 

 Facility and infrastructure planning 

1.2. Integrated Environment Management 

Integrated environment management is a process of finding the balance between environment 

and development. The rapidly growing population puts pressure on the existing environment and 

slows a city’s growth. Due to the diverse and fast-growing city population, the following issues 

are well-pronounced in a developing country like India: 

 Stressed resource system 

 Demand rapidly increasing 

 Well-being and access- Need to improve the well-being of the poorest and most 

vulnerable population. 

 Securitization- Intense competition for resources may lead to conflict 

The National Urban Policy Framework (NUPF) 2018 addresses all these issues keeping the urban 

development parameters constant. The policy framework addresses issues related to the socio-

economic conditions of the concerned state/city as an essential factor in developing master plans 

or annual strategic plans. 
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1.3. Policy Framework 

1.3.1. National Urban Policy Framework 

The National Urban Policy Framework (NUPF) 2018 is an approach developed by the Ministry 

of Housing and Urban Affairs towards integrating economic and social planning with 

infrastructure, housing and transport to create dynamic, entrepreneurial and inclusive master 

plans.  Earlier, settlement areas were earmarked based on the local culture. The fundamental 

principles followed in India for urban planning were walkability, a cluster of small plots, houses 

close to plot lines, and narrow streets laid out in a grid. But these tools are inadequate to meet 

India's growing diverse population. Hence, NUPF 2018 suggest urban planning must incorporate 

socio-economic changes in the cities. The essential components of urban planning are presented 

in figure 1.1.  

 

Figure 1.1: Representation of city planning as per NUPF 20181 

                                                 

1 National Urban Policy Framework 2018, Ministry of Housing and Urban Affairs,  

https://smartnet.niua.org/sites/default/files/resources/nupf_final.pdf 

Urban 
Planning

Public space and social 
interactions

Masterplans should include high quality
networked, accessible to all and inclusive
public spaces and green areas within cities

Dynamic and evolving 
Master plans

1. Existing master plan should be reviewed
and annual strategic plan with focus on
evolving socio-economic changes should be
provided.

2. Local area level plans must be prepared.

3. Technology and digital platforms should be
integrated in planning process like GIS,
remote sensing.

4. Plans should be climate change resilient
and disaster management aligned

Built for Density NUPF 2018 suggest two-tier Floor Area Ratio 
(FAR) arrangement:

1. Basic FAR as per property rights

2. Purchasable and freely tradable FAR

https://smartnet.niua.org/sites/default/files/resources/nupf_final.pdf
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1.3.2. Zoning Atlas by CPCB2 

The Central Pollution Control Board (CPCB) has initiated a tool of environmental planning and 

decision-making process on-site clearance for the location of industry in phases. Earlier, CPCB 

had prepared industrial siting guidelines for the Ministry of Environment & Forests as early as 

1984. The earlier guidelines, which are still prevalent, has certain drawbacks: 

1. Due to scattered industrial development, combined treatment or disposal facilities that 

may be much more economical and effective than providing facilities by industries 

individually cannot be provided. 

2. Pollution control programmes cannot be adequately planned due to haphazard 

development. Also, decision-making becomes difficult due to unplanned development. 

3. Due to the lack of land use control around the industrial sites, discerning environmental 

impacts have been observed. 

CPCB, in consultation with the State Pollution Control Boards (SPCBs), decided to rapier’ 

Zoning Atlas for Siting of Industries’ based on environmental considerations, district-wise, 

throughout the country. The Zoning Atlas provides easy-to-read maps for siting of industries. It 

is done by classifying the environment in a District and mapping the pollution receiving potential 

of various sites/zones in the District. With the help of Zoning Atlas, it is easier to find possible 

alternate sites for industries that are otherwise polluting the nearby environment.  

Besides streamlining the decision-making process, the Zoning atlas has several benefits, some 

of which are given below: 

1. Provides a ready-reckoner for the best suitable site and relevant environmental 

information; 

2. Provides a basis for incorporating environmental aspects into the physical (land-use) 

planning process; 

3. Helps in planning cost-effective pollution control programmes; 

4. Assists in developing infrastructure facilities, such as roads, water supply, electricity 

etc. and providing common waste treatment and disposal facilities; 

5. Ensures that the pollution potential of an industry is made compatible with the local 

conditions of the site; 

                                                 

2 Parivesh, A newsletter from ENVIS- Central Pollution Control Board 

http://www.cpcbenvis.nic.in/cpcb_newsletter/PLASTIC per cent20WASTE per cent20MANAGEMENT.pdf 

http://www.cpcbenvis.nic.in/cpcb_newsletter/PLASTIC%20WASTE%20MANAGEMENT.pdf
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6. Helps in increasing awareness of the public on the type of industries and nature of 

pollution anticipated in their neighbourhood well in advance; 

7. Helps in making the system of industrial clearance transparent and helps achieve 

sustainable development. 

The Zoning Atlas by CPCB has been adopted in the Master Plan of Jaipur 2025 for industrial 

area planning. At the same time, Delhi is yet to adopt this method. 

1.4. Environment Management Systems (EMS) in cities 

Environment management of cities can help local authorities and cities achieve credibility with 

stakeholders, authorities and citizens by addressing all environmental issues3. EMS provides 

local authorities with international standards to formulate environmental policies that can help 

to deal with environmental challenges. 

The urban environment faces the following issues in terms of Environmental management4: 

1. The urban environment poses challenges for the effective distribution and management 

of global resources: It is of utmost importance that there is an equitable distribution of 

resources in urban areas. To effectively manage the city’s environment, it is required to 

study the effects of the urban area not just within its boundaries but also within the state 

and country.  

2. Efficient environment management of cities requires a balance between natural and built 

environments: The resources and skills offered by an urban area should be kept in 

harmony with the natural resources like air, land, water, minerals etc. Economic growth, 

income generation, and job creation are the priorities for the developing countries over 

environmental issues. For example, in India, 6 per cent of the total GDP is generated in 

Mumbai5, but at a tremendous ecological cost (depletion of mangroves, air pollution, 

failed CRZ regulations etc.6).un 

3. Requirement of structured goals/vision and preparation of strategic plans to achieve 

these: It is imperative to channel the process in which a particular issue can be addressed, 

allowing both the community and the government to achieve a tangible goal. The 

                                                 

3 UNEP, https://www.unep.org/sw/node/18918.  
4Global Development Research Center. (2022). https://www.gdrc.org/uem/doc-intro.html.  
5 BW Businessworld, 16 July, 2019, Refer: http://www.businessworld.in/article/Richest-Cities-Of-India/28-06-2017-121011/ 
6 Environmental Problems of Mumbai, Owi Kale, St. Xavier’s (Refer: http://gbgb.in/docs/articles/Environmental per 

cent20Problems per cent20of per cent20Mumbai.pdf) 

https://www.unep.org/sw/node/18918
https://www.gdrc.org/uem/doc-intro.html
http://www.businessworld.in/article/Richest-Cities-Of-India/28-06-2017-121011/
http://gbgb.in/docs/articles/Environmental%20Problems%20of%20Mumbai.pdf
http://gbgb.in/docs/articles/Environmental%20Problems%20of%20Mumbai.pdf
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methodology devised to identify actions against goals/visions for sustainable cities 

should be understood by ordinary citizens. Understanding the gravity of urban problems 

based on local conditions is crucial to creating a sustainable city vision strategy plan. 

4. It is essential to create short-term goals to achieve wider acceptability, but the goals 

should also be directed for long-term benefits: The goals and visions for sustainable 

environment management of cities should be immediate, intermediate and eventual goals. 

This method will ensure more robust, long-term participation of multiple stakeholders.  

5. Prioritization of access, dissemination and sharing of information to the public: All 

actions on strategic plans must be understood from a regional and global perspective. For 

the success of the local decision-making process, timely dissemination and proper access 

to information are vital.  

The United Nations Environment Programme (UNEP) launched Urban Environmental 

Management: Environmental Management Training Resource kit to provide city managers/ local 

authorities with the training and education to implement EMS in their cities. The kit provides a 

series of tools to integrate sustainable development into various aspects and priorities of city 

management based on international agreements like Agenda 21, the Climate Change 

Convention, the United Nations Federation for Climate Change (UNFCC) and other international 

agreements. UNEP designed the tool on thematic modules like water, transportation, tourism, 

waste management etc., to disseminate the concept of EMS to local authorities. The kit is based 

upon ISO 14001 requirements as per International Organization for Standardization  

1.5. Sustainable city certification7 

1.5.1. ISO 14001 

ISO 14001 is an internationally agreed standard that prioritizes an environment management 

system. It helps organizations improve their performance through effective use of resources and 

waste reduction, gaining competitive advantage and the trust of stakeholders. The ISO 14001 

covers all environmental issues relevant to the following: 

1. Air pollution 

2. Water and sewage issues 

                                                 

7 More information on ISO certifications for cities is presented in Annexure I 
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3. Waste management 

4. Soil contamination 

5. Climate change mitigation and adaptation 

6. Resource use and efficiency 

Jamshedpur is the first Indian city to be ISO 14001 certified8. Jamshedpur is the first city to have 

a steel plant in the country; the city has successfully improved civic amenities and conserved its 

natural resources. Also, the municipality has actively created awareness amongst its residents on 

environmental issues. 

1.5.2. WCCD ISO 371209 

The World Council on City Data (WCCD) implemented ISO 37120 certification, i.e., 

Sustainable Development of Communities: Indicators for City services and Quality of Life and 

developed the first Global Cities Registry. WCCD created international standards for city 

assessment and ISO 37120 Certification. Following the Globally Standardized Indicators, 

standardized indicators help cities measure their performance, study their development trend 

over time, and draw comparative studies from other cities locally and globally. The data 

collection for ISO 37120 helps cities in the following: 

 Management of city data: Cities can make an informed decision through data 

analysis       

 Benchmarking: With the help of the WCCD data collection portal, cities can set 

benchmarks and targets based on their current status 

 Leverage funding allocations: Studying the data collected for all indicators for 

ISO 37120, cities can leverage funds with senior-level governments. 

 Planning and Implementation: WCCD framework helps cities in planning and 

implementing activities to achieve sustainable urban development and ISO 37120 

certification. 

 Monitoring and Evaluation: Standardized indicators help cities monitor and 

evaluate the impacts of infrastructure projects on the city’s overall performance 

in terms of sustainable development. 

                                                 

8 https://www.financialexpress.com/archive/jamshedpur-first-iso-14001-city-in-the-country/66381/  
9 ISO 37120 — World Council on City Data (dataforcities.org) 

https://www.financialexpress.com/archive/jamshedpur-first-iso-14001-city-in-the-country/66381/
https://www.dataforcities.org/iso-37120
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The ISO 37120 Sustainable Development of Communities: Indicators for City Services and 

Quality of Life is the first ISO standardization developed on city metrics. Cities are certified on 

the level of data uploaded on the portal. Five levels of ISO 37120 certification can be obtained 

by the cities, as shown in figure 1.2. 

 

Figure 1.2: WCCD Certification Levels 

1.6. United Nations Sustainable Development Goals (SDGs) 

In the light of degrading environmental quality, the United Nations Organization 2015 released 

a set of 17 Sustainable Development Goals. These goals aim to improve the overall quality of 

life by taking actions “to end poverty, protect the planet, and ensure that by 2030 all people enjoy 

peace and prosperity10”. One of the SDGs that focuses on urban areas is the SDG 11 – Sustainable 

Cities and communities. The targets of SDG 11 and the schemes and ministries related to the 

specific SDG target are presented in table 1.1. 

Table 1.1: SDG 11 Targets, Schemes and the Ministry 

SDG 11 Targets Schemes Ministry 

Safe and affordable housing and 

upgrade slums 

1. PMAY- Urban, 2. AMRUT, 3. Smart Cities 

Mission 
MoHUA 

Safe, affordable, accessible and 

sustainable transport systems 

1. AMRUT, 2. Smart Cities Mission, 3. MRTS 

and Metro Project 
MoHUA 

4. Bharatmala Pariyojan 

Road 

Transport & 

Highways 

5. Schemes for Railway Infrastructure 

Development 
Railways 

Inclusive and sustainable 

urbanization and capacity for 
1. AMRUT, 2. Smart Cities Mission, 3. SBM MoHUA 

                                                 

10 https://www.undp.org/sustainable-development-goals 
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participatory, integrated and 

sustainable human settlement 

Protect and safeguard the 

cultural and natural heritage 
1. Kala Sanskriti Vikas Yojana, 2. HRIDAY 

Ministry of 

Culture 

Reduce the number of deaths 

and the number of people 

affected and economic losses 

relative to global GDP caused 

by disasters, 

1. Infrastructure of Disaster Management, 2. 

National Cyclone Risk Mitigation Project 

(NCRMP) 

Home 

Affairs 

4. Flood Management & Border Areas 

Programme, 5. Water Resources Information 

System 

MoWR, RD 

& GR 

6. Atmosphere and Climate Research – 

Modelling, Observing Systems and Services 

(ACROSS), 7. Ocean Services, Technology, 

Observations, Resources, Modelling and 

Science (OSTORMS), 8. Seismology and 

Geosciences (SAGE) 

Earth 

Sciences 

9. Design & Development of Applications for 

EO, Communication, Disaster Management, 

etc. 

Space 

Reduce the adverse per capita 

environmental impact of cities 

due to air quality and municipal 

and other waste management 

1. AMRUT, 2. Smart Cities Mission, 3. 

Swachh Bharat Mission-Urban 
MoHUA 

4. Environment Protection, Management and 

Sustainable Development 
MoEF&CC 

Safe, inclusive and accessible, 

green and public spaces 
1. AMRUT MoHUA 

Support positive economic, 

social and environmental links 

between urban, periurban and 

rural areas 

2. North Eastern Regional Urban Development 

Project (NERUDP) and other projects in the 

North Eastern Region 

MoHUA 

3. Rastriya Gram Swaraj Abhiyan (RGSA) 
Panchayati 

Raj 

Implementing integrated 

policies and plans towards 

inclusion, resource efficiency, 

mitigation and adaptation to 

1. AMRUT, 2. Infrastructure of Disaster 

Management 3. National Cyclone Risk 

Mitigation Project (NCRMP) 4. Other Disaster 

Management Schemes 

MoHUA, 

Home 

Affairs 
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climate change, resilience to 

disasters, 

5. Flood Management & Border Areas 

Programme 6. Development of Water 

Resources Information System 

MoWR, RD 

& GR 

7. Atmosphere and Climate Research – 

Modelling, Observing Systems and Services 

(ACROSS) 8. Ocean Services, Technology, 

Observations, Resources, Modelling and 

Science (OSTORMS) 9. Seismology and 

Geosciences (SAGE). 

Earth 

Sciences 

10. Design & Development of Applications for 

EO, Communication, Disaster Management, 

etc. 

Space 

Support least developed 

countries, including through 

financial and technical 

assistance 

 

Finance, 

External 

Affairs 

 

1.7. Urban planning legislation in India  

Urban planning is an amalgamation of various players in society. Therefore, multiple institutions 

have distributed the responsibilities amongst themselves. The urban planning institutional 

framework at the national and state levels for Delhi and Jaipur are shown in figures 1.3 and 1.4, 

respectively.  The activities related to urban planning are formulated and monitored by the 

Planning Commission of India, now NITI Aayog.  

 

Figure 1.3: National level Urban Planning institutional framework in Delhi and Jaipur 

National Level

Niti Aayog

Ministry of Housing and 
Urban Affairs

Ministry of Water 
Resource

Ministry of Environment, 
Forest and Climate 

Change
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The three leading central-level organizations, the Ministry of Housing and Urban Affairs, the 

Ministry of Water Resource and the Ministry of Environment, Forest and Climate Change, act 

as the nodal agency for every city. 

 

Figure 1.4: Urban Planning institutional framework in Delhi and Jaipur 

• At the state level, Delhi Development Authority, Delhi Pollution Control Committee. 

Delhi Jal Board and DMRCL monitor the urban planning. In Jaipur, Jaipur Development 

Authority, Rajasthan State Pollution Control Board, Public Health Engineering 

Department (PHED) of Jaipur, and Jaipur Metro Rail Corporation Limited (JMRC) 

monitor the urban planning, NNJ and RHB..  

1.8. Experiences in the audit of urban planning in India 

Based on CAG’s audit report of urban development in Kohima, 2009 and the performance audit 

report of ULBs in Uttar Pradesh, 2016 and the performance audit report of Rajasthan, 2017, the 

following issues were highlighted as significant drawbacks in the project implementation. 

1.8.1. Non-adherence to guidelines during project implementation at the grassroots level 

 A lack of quality control was observed in the project implementation of Urban 

Development related activities by the Development Authority of Nagaland11. 

 Improper selection of the site for the construction of Municipal Solid Waste (MSW) 

plants resulted in an overrun of time and cost in Lucknow12. 

 Segregation of waste at the source as required was not done in any ULB. 

                                                 

11 Chapter-III, Integrated Audit Report, Audit Report (Civil) for the year ended 31 March 2009 
12 Chapter-II, Performance Audit on MSW by ULB, 2016  

State Level

Delhi

Delhi Development Authority, 
Delhi Pollution Committee, Delhi 
Jal Board, Delhi Metro Rail 
Corporation Limited

Jaipur

Jaipur Development Authority, 
Rajasthan State Pollution Control 
Board (RSPCB), PHED Jaipur, 
JaipurMetro Rail Corporation 
Limited, Nagar Nigam Jaipur 
(NNJ) and Rajasthan Housing 
Board (RHB)
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 No effective 3R policy or enforcement of by-laws at many ULBs in Rajasthan13. 

 Compliance with rules/acts which govern solid waste, plastic waste or e-waste was poor, 

and door-to-door collection of MSW was not done in 55 per cent of the wards in the state. 

1.8.2. The vision of the government for not being global thinkers and locally acting 

 The department randomly implemented central schemes on electricity, water, sanitation, 

roads, solid waste management, etc., without any long-term strategy. A perspective or 

development plan was not prepared to accept City Development Plan for Kohima. 

 Lack of planning resulted in a low level of capacity and preparedness of the department 

to implement its program effectively. 

 City plans were not prepared for MSW in many test ULBs. 

 Assessment of waste generation, prediction of future waste generation, vehicle 

requirement, and manpower requirement was not made at the state level and by 50 per 

cent of the test ULBs. 

 Assessment of waste generation, prediction of future waste generation, vehicle 

requirement, and manpower requirement was not made at the state level and by 50 per 

cent of the test ULBs. 

1.8.3. Low quality of human resources and poor performance of the selected consultant 

 The contract engagement by the department was found to be of poor condition. Also, the 

work was awarded to someone other than the lowest bidder without any justification. 

 The number of vehicles for the waste collection was not regularly assessed in many ULBs 

in Uttar Pradesh. 

1.8.4. Mishandling of allotted budget for Urban development activities 

 Budgeting lacked credibility given persistent and substantial savings and excess over-

budget provisions. The expenditure was not adequately monitored or reviewed.  

 Fund allotted for construction was diverted for unspecified purposes by the 

Development Authority of Nagaland. 

 Funds sanctioned for MSW management projects in the State remained unutilized.  

 All the ULBs did not fully utilize the fund released under Swachh Bharat Mission in 

                                                 

13 Chatper-IV Performance Audit of local self Government Department, Audit Report (Local Bodies) for the year ended 31 

March 2017 
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Rajasthan. 

Audits of urban planning are done: 

 To verify compliance 

 To review the implementation of policies 

 To identify liabilities 

 To review management systems 

 To identify strengths and weaknesses 

 To assess the environmental performance 

 To promote environmental awareness 

1.9. Risk Analysis in urban planning 

The following aspects of health and the environment are crucial for successful urban planning. 

An urban planning audit will therefore require identifying risks arising from infrastructure 

development and resource management in the city plans. Master cities' plans are prepared 

concerning population projections and estimated resource demand. With the growing population, 

there is an increasing demand for resources like water, wood, fossil fuels etc., increasing 

incidences of air pollution, traffic and floods in cities. The Ministry of Housing and Urban 

Affairs has promoted increased FAR and Transit-Oriented Development (TOD) in the 

country since 2016 to provide suitable housing and combat traffic issues. However, it leads to 

issues related to freshwater demand and sewage management in metro cities.  

In context to the above concerns, the study is attempted to analyze the reasons for the Master 

Plans of cities being formulated with no integration between urban planning and 

infrastructure planning. This is leading to a gap in supply-demand of potable water and poor 

environmental conditions in major cities, namely Delhi and Jaipur. A detailed city-wise risk 

analysis has been elaborated in the following sections. 

In view of the study of the Audit report of CAG (Performance Audit of Water Pollution in India 

of Union Government, MoEF, 2011, Report of the CAG of India on Social, General and 

Economic Sectors (Non-Public Sector Undertakings), 2015 and the recent water crisis observed 

in cities of India, the study will try to focus on the issues leading to the water crisis in cities and 

possible areas to be examined by audit in urban planning. The audit report discusses the need for 

policies related to the country's prevention and control of water pollution. However, the report 
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has not highlighted groundwater treatment and extraction, forming a significant part of the 

distribution channel.  

1.10. Scope of the Study 

In coordination with the risks observed in urban planning of Delhi and Jaipur, we propose to 

study the reasons behind the water crisis scenarios, poor air quality and the transportation 

problems in Delhi and Jaipur.  

1. The study proposes to identify the causes of overexploitation of groundwater in Delhi 

and Jaipur, leading to a declining water table. The study focuses on infrastructure 

building of water and sewage management proposed in the master plans of the concerned 

cities and the possible mitigation areas that may be focused on by audit. The Central 

Ground Water Authority has imposed prohibitions and restrictions for constructing and 

installing any structure for groundwater abstraction in notified water stress zones. Despite 

the restriction, groundwater is continued to be abstracted, causing extreme declination in 

the water table. 

2. The study also proposes to focus on green belt conservations and their trends in the 

concerned cities. The study will try to identify the reasons for converting green belts to 

planned/ unplanned areas and lacunae in policy documents. As per the Master plans of 

Delhi and Jaipur, it is eminent that many previously notified green belt areas have already 

been used for planned and unplanned activities. We also propose to focus on the 

importance of green belts for cities like Delhi and Jaipur and the possible mitigation areas 

that may be incorporated in the audit. 

3. Further, this study intends to explore the existing transportation problems such as 

congestion, accessibility, road accidents and pollution in Delhi and Jaipur. The existing 

policy initiatives related to urban transportation in both cities is highlighted. The 

shortcomings of these policies and the mitigation measures are presented, which may 

work as a base for future auditing. 

The functional water, greenbelts and transport plans for Delhi NCR are presented in Annexure-

II. 
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Chapter 2. Water Resources 

2.1. Water  

Water is a significant resource for sustaining all living creatures’ livelihood. India holds about 

18 per cent of the world's population but has only 2.4 per cent of the world’s water resource and 

2.4 per cent of the world’s land area. Access to safe drinking water and clean air are two 

significant concerns faced by many metro cities in India. ‘By 2030, it’s predicted that 40 per 

cent of the population will have no access to drinking water -  and 21 cities, including 

Chennai and New Delhi, will run out of groundwater, impacting 100 million people’, 

according to NITI Aayog. The water stress levels will be significantly high in the coming years, 

as seen in figure 2.1. 

 

Figure 2.1: World Water Stress by 204014 

This pattern reflects a limitation of national-level datasets. Averaging future water stress across 

an entire country into a single score can disguise local-level risks, even using WRI’s weighting 

algorithm to count water stress where water is used the most. WRI provides ‘Aqueduct Projected 

                                                 

14 World Resource Institute (WRI), 2015 

https://niti.gov.in/writereaddata/files/document_publication/2018-05-18-Water-index-Report_vS6B.pdf
https://niti.gov.in/writereaddata/files/document_publication/2018-05-18-Water-index-Report_vS6B.pdf
https://www.wri.org/publication/aqueduct-projected-water-stress-country-rankings
https://www.wri.org/publication/aqueduct-projected-water-stress-country-rankings
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Water Stress Country Rankings tool15’ to visualize future demand-supply scenarios of the 

country. This tool can be helpful to assess risks and thus formulate policies likewise. 

The severe water crisis Chennai faced in the summer of 2019 is an example of the government's 

failure in urban planning and resource management. The water crisis has been dubbed man-made 

for many reasons ranging from unchecked development along with the city’s water bodies to 

failure in urban planning by government agencies. With significant delays by the Tamil Nadu 

government in finding an alternative water source, the city and the State’s administrative failure 

on this account are well documented. A study conducted by the Department of Urban 

Engineering, Anna University, in this regard is point out that the master plan of the city was 

formulated with no integration between urban planning and infrastructure planning (water, 

sewerage, waste management), which led to the severe water crisis. For this study, the issues 

pertaining to water are studied in Delhi and Jaipur. The cities of Delhi and Jaipur are facing 

increasing demand in infrastructure requirements (water, sewerage, housing etc.) due to the 

growing population. The water availability in both cities, as compared to the international norms 

is presented in table 2.1.  

 

The institutional arrangement and the relevant schemes for water resources and green belts for 

Delhi and Jaipur are shown in figure 2.2. 

                                                 

15 AQUEDUCT PROJECTED WATER STRESS COUNTRY RANKINGS, WRI, https://www.wri.org/resources/data-

sets/aqueduct-projected-water-stress-country-rankings 

Water availability (per annum) 

International norm 1000 cubic metre per person 

Delhi 700 cubic metre per person 

Jaipur 780 cubic metre per person 

 

Table 2.1: Water availability in Delhi and Jaipur 

 

https://www.wri.org/resources/data-sets/aqueduct-projected-water-stress-country-rankings
https://www.wri.org/resources/data-sets/aqueduct-projected-water-stress-country-rankings
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Figure 2.2: National and State legislation on water and green belts for Delhi and Jaipur 

A study by UNICEF India states that despite India’s booming economy, water insecurity and 

poor water quality remain a significant cause of child mortality and morbidity, especially among 

the poor. Therefore, it is essential to provide clean water to all. With a growing population and 

National 

Niti Aayog 

Ministry of 

Housing and 

1. Smart City Mission 

2. Atal Mission for 

Rejuvenation and Urban 

Transformation (AMRUT) 

3. Pradhan Mantri Awas 

Yojana (Urban) or Housing 

for all by 2022 Mission 

(PMAY) 

4. Swachh Bharat Mission 

(Urban) 

5. National Urban Transport 

policy, 2008 

6. HRIDAY (Heritage City 

Development and 

Augmentation Scheme) 

7. DAY-NULM (Deendayal 

Antyodaya Yojana National 

Urban Livelihood Mission) 

1. National Water Policy, 

2012 

2. Hydro-Meteorological 

Data Dissemination Policy, 

2018 

3. National Water Mission 

4. CADWM Program 

5. Pradhan Mantri Krishi 

Sinchayee Yojna (PMKSY) 

6. Namami Gange 

7. Jal Kranti Abhiyan 

 

Delhi 

 

• Delhi Jal Board Act, 1998  

• Delhi water board (amendment) Bill, 

2002 

• Water tariff policy 

• CGWA 

 Delhi Master Plan 2021 by DDA 

 Pradhan Mantri Awas Yojna 

 

Jaipur 

 

• State water policy, 2010 

• Rajasthan water supply and sewage 

corporation act, 1979 

• CGWB. 
• Jaipur Master Plan 2025 BY JDA. 

• Pradhan Mantri Awas Yojna. 

• Rajasthan Real Estate (Regulation 

and Development) Act, 2016 

 

Ministry of 

Water Resource 

Ministry of Environment, 

Forest and Climate 

1. National Afforestation and 

Eco Development Board 

2. Indian Forest Act, 1927 

3. Guidelines for 

development of Green Belts 

4. Eco sensitive zone 

5. Green India Mission 

6.Water (Prevention and 

Control of Pollution) Act, 

1974 

7. Environment Protection 

Act, 1988 

8. Forest Conservation Act, 

1980 

9.Forest Conservation Rule, 

2002 

10.Wetland Conservation 

and Protection Rule, 2017 
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http://mohua.gov.in/
http://mohua.gov.in/
http://mohua.gov.in/
http://smartcities.gov.in/
http://amrut.gov.in/
http://amrut.gov.in/
http://amrut.gov.in/
https://pmaymis.gov.in/
https://pmaymis.gov.in/
https://pmaymis.gov.in/
https://pmaymis.gov.in/
http://swachhbharaturban.gov.in/
http://swachhbharaturban.gov.in/
http://mohua.gov.in/cms/Urban-Transport.php
http://mohua.gov.in/cms/Urban-Transport.php
https://www.hridayindia.in/
https://www.hridayindia.in/
https://www.hridayindia.in/
http://mohua.gov.in/cms/about-day-nulm.php
http://mohua.gov.in/cms/about-day-nulm.php
http://mohua.gov.in/cms/about-day-nulm.php
http://jalshakti-dowr.gov.in/sites/default/files/NWP2012Eng6495132651_1.pdf
http://jalshakti-dowr.gov.in/sites/default/files/NWP2012Eng6495132651_1.pdf
http://jalshakti-dowr.gov.in/sites/default/files/HDDP_2018_0.pdf
http://jalshakti-dowr.gov.in/sites/default/files/HDDP_2018_0.pdf
http://jalshakti-dowr.gov.in/sites/default/files/HDDP_2018_0.pdf
http://mowr.gov.in/schemes-projects-programmes/schemes/implementation-of-national-water-mission
http://mowr.gov.in/programmes/guidelines-cadwm-release
http://jalshakti-dowr.gov.in/sites/default/files/PMKSY-Guidelines_0.pdf
http://jalshakti-dowr.gov.in/sites/default/files/PMKSY-Guidelines_0.pdf
http://mowr.gov.in/schemes-projects-programmes/schemes/namami-gange
http://jalshakti-dowr.gov.in/sites/default/files/GuidelinesforGWDevelopmentWaterConservationPMSKY_Eng_0.pdf
https://www.indiawaterportal.org/sites/indiawaterportal.org/files/Delhi%20Jal%20Board%20Act_1998.pdf
http://www.rainwaterharvesting.org/policy/img/Delhi_gw.pdf
http://www.rainwaterharvesting.org/policy/img/Delhi_gw.pdf
http://delhijalboard.nic.in/sites/default/files/All-PDF/Revised%2BWater%2BTarif%2Bwef%2B01022018_0.pdf
http://cgwa-noc.gov.in/LandingPage/Guidlines/1-EvaluationofProposalsRequestsforGroundWaterAbstraction1.pdf
https://dda.org.in/tendernotices_docs/may1/MPD-2021_31.03.2017260417.pdf
https://pmaymis.gov.in/
http://water.rajasthan.gov.in/content/dam/water/water-resources-department/Miscellaneous/WaterPolicy/Rajya%20Jal%20Neti_English.pdf
http://phedwater.rajasthan.gov.in/content/dam/doitassets/water/Public%20Health%20Engineering%20Department/pdf2017/act/Rajasthan%20Water%20Supply%20and%20Sewarage%20Corporation%20Act%201979..pdf
http://phedwater.rajasthan.gov.in/content/dam/doitassets/water/Public%20Health%20Engineering%20Department/pdf2017/act/Rajasthan%20Water%20Supply%20and%20Sewarage%20Corporation%20Act%201979..pdf
http://cgwb.gov.in/gw_profiles/st_Rajasthan.htm
http://jda.urban.rajasthan.gov.in/content/dam/raj/udh/development-authority/jda-jaipur/pdf/MDP/Vol2.pdf
https://rhreporting.nic.in/netiay/SECCReport/categorywise_secc_data.aspx?page1=s&StateName=RAJASTHAN&StateCode=08&Digest=V8mIO5ZcmXZvIoCloaSXug
http://urban.rajasthan.gov.in/content/dam/raj/udh/udh%20department/pdf/act%20and%20rules/Real_Estate_Act_2016.pdf
http://urban.rajasthan.gov.in/content/dam/raj/udh/udh%20department/pdf/act%20and%20rules/Real_Estate_Act_2016.pdf
http://mowr.gov.in/
http://mowr.gov.in/
http://moef.gov.in/rules-and-regulations/environment-protection/
http://moef.gov.in/rules-and-regulations/environment-protection/
http://moef.gov.in/rules-and-regulations/environment-protection/
https://naeb.nic.in/
https://naeb.nic.in/
http://moef.gov.in/wp-content/uploads/2018/03/Indian-Forest.pdf
http://cpcbenvis.nic.in/scanned%20reports/PROBES-75%20Guidelines%20For%20Developing%20Greenbelts.pdf
http://cpcbenvis.nic.in/scanned%20reports/PROBES-75%20Guidelines%20For%20Developing%20Greenbelts.pdf
http://moef.gov.in/wp-content/uploads/2017/06/1%20Guidelines%20for%20Eco-Sensitive%20Zones%20around%20Protected%20Areas.pdf
http://moef.gov.in/division/forest-divisions-2/green-india-mission-gim/guidelinesdocuments/
https://www.indiawaterportal.org/sites/indiawaterportal.org/files/e7402_1.pdf
https://www.indiawaterportal.org/sites/indiawaterportal.org/files/e7402_1.pdf
https://www.indiawaterportal.org/sites/indiawaterportal.org/files/e7402_1.pdf
http://moef.gov.in/wp-content/uploads/2017/06/eprotect_act_1986.pdf
http://moef.gov.in/wp-content/uploads/2017/06/eprotect_act_1986.pdf
http://moef.gov.in/wp-content/uploads/2018/03/Forest.pdf
http://moef.gov.in/wp-content/uploads/2018/03/Forest.pdf
http://moef.gov.in/wp-content/uploads/2018/03/GSR-23-E.pdf
http://moef.gov.in/wp-content/uploads/2018/03/GSR-23-E.pdf
http://moef.gov.in/wp-content/uploads/2019/09/Wetlands2017.pdf
http://moef.gov.in/wp-content/uploads/2019/09/Wetlands2017.pdf
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rising needs of a fast-developing nation, as well as the impact of climate change, the availability 

of utilizable water will be under further strain in future with the possibility of deepening water 

conflicts among different user groups.  

Surface and ground water are two primary sources of potable drinking water in the country. The 

reserves of surface and ground water in India are shown in figures 2.3 and 2.4, respectively.  

 

Figure 2.3: Surface water availability, waster stress and water scarcity in India 

 

 

Figure 2.4: Ground water availability trends in India 
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Figure 2.5: Comparison of state wise groundwater resources in India - 2011 

Source: https://factly.in/per-capita-water-availability-down-70-in-60-years/ 

2.1.1. Water supply status of Delhi16 

Delhi gets its supply of water from both surface 

and ground water sources. The amount of ground 

and surface water extracted so far is presented in 

table 2.2. With the introduction of FAR and TOD-

oriented development by DDA in the master plan-

21, the gap in demand and supply is likely to 

increase, causing more withdrawals of ground 

water from already water-stressed zones. The 

experience of the previous Master Plans shows 

that the states have not achieved projections 

regarding basic infrastructure services (water, 

sewerage) calculated with reference to the population growth17. For example, to meet 

overgrowing demand for water, ground water is being extracted at alarming rates in many parts 

of the country despite of policy and regulations by CGWA on controlled extraction of GW in 

high stress zones 

                                                 

16 Detailed water policy of NCT and NCR has been elaborated in Annexure IV 
17 Master Development Plan 2021 Delhi 

Table 2.2: Supply channel of portable water in Delhi 

(DJB) 

 

Water Source in Delhi Extracted 

Ground Water 115 MGD 

Surface Water 690 MGD 

Total 835 MGD 

 

 

https://factly.in/per-capita-water-availability-down-70-in-60-years/


 

19 

 

2.1.2. Quantitative Assessment of Delhi Water Supply 

Delhi uses an average of 835 MGD raw water daily from a supply of about 906 MGD (as of 

2014). A significant part of the water supply is met through surface water (the Yamuna river) 

and partially from the Ganga river. The supply norms from various organizations in Delhi is 

shown in table 2.3. 

Table 2.3: Delhi Water supply norms 

 

S. No. 
Author 

Supply 

Norm* 

2021 

[Population 23 

Million) 

2031 

[Population 

25 Million] 

2051 

[Population 

27 Million] 

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

2 
National Water 

Commission 
160 LPCD 807 MGD 877 MGD 947 MGD 

3 NCRPB 265 LPCD 1150 MGD 1250 MGD 1322 MGD 

*As of now, CPHEEO norms are adopted in the planning process. The supply norm calculation is based on summer 

water demand 

Groundwater in Delhi occurs in confined or semi-confined zones ranging from depths up to 70m. 

Numerous studies have proven an iniquitous distribution of potable water; most wastewater is 

discharged into Yamuna untreated. The Central Ground Water Board (CGWB) assessed the total 

groundwater potential to be 292 million cubic meters (MCM) in 2003 compared to 428.07 MCM 

in 1983, showing an overdraft and reduction of around 130 MCM over the past 20 years.  

 

Figure 2.6: Ground water status in Delhi 
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It is projected that in 2021, Delhi will have a minimum water demand of at least 1,174 MGD18. 

NCT Delhi is facing a gap in the Demand- supply chain of portable water by 180 MGD (CSE, 

2014)19, as seen in figure 2.7. To meet the gap, ground water is extracted at alarming rates.  

 

Figure 2.7: Demand and supply gap in portable water in Delhi (CSE, 2014) 

 

The Master Plan Delhi proposes to meet the additional gap of 180 MGD water through rainwater 

harvesting techniques. This is in addition to 27 MLD of potential rooftop rainwater harvesting 

techniques. The details about rainwater harvesting in Delhi are presented in figure 2.8. 

  

Figure 2.8: Rainwater harvesting statistics for Delhi 

Besides the existing gaps in supply and demand, there are some critical gaps in the distribution 

channels. Some crucial grey areas regarding water and sewage are shown in table 2.4. 

Table 2.4: Grey areas in Water & Sewage distribution channels in Delhi20 

                                                 

18https://www.safewaternetwork.org/sites/default/files/Safe per cent20Water per cent20Network_Delhi per cent20City per 

cent20Report.PDF 
19http://www.rainwaterharvesting.org/index_files/about_delhi.htm 
20 Delhi Jal Board (water supply), http://delhiplanning.nic.in/sites/default/files/Revised per cent203rd per cent20Qtr per 

cent20DJB per cent20By per cent20UD per cent2018.02.2019.pdf  

https://www.safewaternetwork.org/sites/default/files/Safe%20Water%20Network_Delhi%20City%20Report.PDF
https://www.safewaternetwork.org/sites/default/files/Safe%20Water%20Network_Delhi%20City%20Report.PDF
http://www.rainwaterharvesting.org/index_files/about_delhi.htm
http://delhiplanning.nic.in/sites/default/files/Revised%203rd%20Qtr%20DJB%20By%20UD%2018.02.2019.pdf
http://delhiplanning.nic.in/sites/default/files/Revised%203rd%20Qtr%20DJB%20By%20UD%2018.02.2019.pdf
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Unauthorized 

Colonies 

100 unauthorized colonies do not have NOC and in 37 colonies, works are 

not feasible. Very high Non Revenue Water due to unauthorized connections 

in rural areas. 

JJ Clusters 
At present water supply through Public Water Hydrant (PWH)/tankers in 

JJCs. There are reportedly technical feasibility for 364 JJCs. 

Sewage 
460 MGD of sewerage is being treated against the installed capacity of 607 

MGD (76  per cent) in Delhi. 

Sewage Treatment 

Plants (STP) 

There are a total of 1639 unauthorized colonies in Delhi. To provide sewer 

facilities in unauthorized colonies and installation of decentralized small 

STPs, the schemes cannot be made functional due to non-availability of 

land. The scheme shall be redesigned only after allotment of land. 

2.1.3. Qualitative Assessment of Delhi Supply Water  

East and north-east districts of Delhi are undergoing arsenic contamination of groundwater; 

furthermore, other districts have recorded nitrate and fluoride pollution21. Industry analysts say 

over half a million households in the country purchase water purifiers every year. At Rs 1,500 

crore, the market is growing 15-20 per cent a year22. 

2.1.3.1. Limitations of the water policy in Delhi: 

 A lack of coordination exists between DDA [the urban development planning agency] 

and the Government of NCT Delhi [Delhi Jal Board]. This results in planning for urban 

extensions by the former without the willing consent of the latter, which relies on 

upstream reservoirs in the Himalayan river basins, which are increasingly becoming 

difficult to construct in the face of the land and environment-based resistance. 

 DDA has also introduced the concept of Transit Oriented Development (TOD), which 

allows further enhancement of FARs to a depth of 500m on either side of the Delhi Metro. 

This will create more demand for portable water and hence more sewage discharge in 

existing areas. One of the fundamental challenges is that the regulatory framework of 

most municipalities is not supportive of TOD. Cities have zoning ordinances and land 

development codes designed for automobile-oriented development. The conditions 

regarding physical requirements under the zoning ordinances often prohibit the 

development necessary for TOD. Provisions such as maximum floor area ratio, height 

                                                 

21 Business Standard, 2018, https://www.business-standard.com/article/news-ani/delhi-water-is-full-of-arsenic-fluoride-report-

118061301053_1.html 
22 https://www.downtoearth.org.in/coverage/how-pure-are-their-claims-2252 

https://www.business-standard.com/article/news-ani/delhi-water-is-full-of-arsenic-fluoride-report-118061301053_1.html
https://www.business-standard.com/article/news-ani/delhi-water-is-full-of-arsenic-fluoride-report-118061301053_1.html
https://www.downtoearth.org.in/coverage/how-pure-are-their-claims-2252
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limitations, landscaping requirements and minimum parking requirements often cause an 

impediment to develop and incorporating TOD seamlessly into the existing regulatory 

framework of the cities. 

 Towns/Cities in NCR have so far been planned by their respective authorities for their 

individual needs. There has been a total lack of regional approach to sustainable use of 

available water and its conveyance from areas of plenty to scarcity. The raw water 

augmentation should not be territory specific but region-wise, irrespective of State 

boundaries. 

 To meet the raw water requirement of NCR, the primary sources have been through inter-

state allocations of the Yamuna water, Ganga water and, in future, through storage dams 

to be developed in Himachal Pradesh and Uttaranchal. However, these water storage 

reservoirs/dams have been considered as sources only for Delhi and not for other parts 

of the region.  

 There has been a lack of emphasis on planning and developing ground water sources, 

including recharge of ground water through rainwater harvesting and schemes to harness 

the sources/potential of water in NCR, which are necessary for sustainable development. 

 There are significantly high losses at different stages of the water supply system ranging 

from 30 per cent to 50 per cent in conveyance and distribution systems apart from 

treatment plants, including pilferages. These need to be capped to 15 per cent. 

 State Governments and their local bodies operating and maintaining the water supply 

schemes are dependent on plan funds. There is a wide gap between revenue and 

expenditure of the local bodies. Characteristics like ineffective billing, poor collection of 

revenue and operation and maintenance inefficiencies etc., contribute to the poor 

financial capacity of ULBs. As per Smart City Mission Guideline, water supply and 

sewerage management are essential aspects of development. Also, a significant part of 

the operation and maintenance charge of the water supply must be met from user charges. 

2.2. Water Status of Jaipur 

Jaipur water supply is fed through surface water bodies as well as groundwater. The current 

status of potable water in Jaipur is shown in table 2.5. 

Table 2.5: Supply of portable water in Jaipur (PHED) 

Source of water Quantity extracted 
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Surface Water (Bisalpur System) 275 MLD 

Ground Water (Tube Wells) 99 MLD 

Total 374 MLD 

Observation of 10 years of yield from Bisalpur Dam by PHED reveals a substantial decrease in 

the average water supply by 75 per cent23. At present, the total water demand is 462 MLD. 

There exists a deficiency of 90 MLD in supply24. As per the MDP-25 Jaipur, PHED has 

proposed to make rainwater harvesting mandatory for new buildings with more than 1000 

sqm area as against the state water policy of 300 sqm and national water policy of 500 sqm.  

Since Rajasthan is facing a depleting water table, it has been proposed in the master plan that no 

water-intensive industries will be allowed within the Jaipur Region, and any such present 

industry will be relocated. However, according to the industrial profile by MSME, many 

beverage plants and textile industries in the Jaipur region rely on water resources.  

Beverage plants are being established near Jaipur in Kaladera, which falls under the water stress 

zone. The Sanganer Tehsil, which has many dyeing units, is also losing groundwater at the rate 

of 3 metres every year25.  

2.2.1. Quantitative Assessment of Jaipur Water Supply 

Groundwater bodies are mostly feeding the Jaipur water supply due to the decrease in the yield 

of the Bisalpur Dam*. The supply statistics of Jaipur water are shown in table 2.6. 

Table 2.6: Proposed water supply and sewerage plan in MDP-2025 

 Current (PHED) Projected (JDA) 

Population 30,46,163 (2011) 75,61,604 

Water supply (@200lpcd)** 348 MLD ~1224 MLD 

Sewerage (@80 per cent of water 

supply) 
278 MLD 980 MGD 

A dual plumbing system has also been proposed to be promoted by offering financial and 

other incentives. The PHED has adopted a strategy to emphasise IEC (Information, Education 

                                                 

23 Master Development Plan 2025 Jaipur 
24 PHED Rajasthan, http://icrier.org/pdf/Jaipur_service.pdf. 
25https://daily.bhaskar.com/news/RAJ-JPR-thirsty-rajasthan-says-no-to-beer-soft-drinks-and-bottled-water-4315970-NOR.html 

http://icrier.org/pdf/Jaipur_service.pdf
https://daily.bhaskar.com/news/RAJ-JPR-thirsty-rajasthan-says-no-to-beer-soft-drinks-and-bottled-water-4315970-NOR.html
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and Communication) campaigns to educate citizens and government officials on the mechanism 

and benefits of recycling water. Because of the lack of citizen willingness due to the increased 

investment required.  

 

Figure 2.9: Groundwater status in Jaipur 

It has been proposed in MDP-2025 that, out of the total 1170 MLD demand, 820 MLD is to be 

met by Bisalpur Project and tube wells etc. The rest of the demand shall be met by the Isarda 

dam and Chambal dam, for which PHED is doing a detailed study. PHED is making efforts to 

augment water from the Isarda dam. 

2.2.2. Qualitative Assessment of Water Resources of Jaipur 

There are significant considerations related to groundwater levels in Rajasthan. Groundwater has 

been declining by more than 4 meters in the last decade. The quality of the available groundwater 

is very poor. On the national scale, 74 per cent of all habitations with multiple quality issues in 

the country are located in Rajasthan. This includes 51 per cent of all fluoride-affected areas and 

42 per cent of all saline-affected areas26.    

2.2.2.1. Limitations of Water Policy of Jaipur 

 In the absence of the groundwater regulation act, the business of private water 

tankers is flourishing in the State capital as a demand-supply gap of potable water 

is constantly widening. However, without any mechanism, the PHED and State 

groundwater departments have failed to curb the practice of commercially exploiting 

                                                 

26http://water.rajasthan.gov.in/content/water/en/waterresourcesdepartment/guidelines/reportstudy/summaryofvyascommitteerep

ort.html 

http://water.rajasthan.gov.in/content/water/en/waterresourcesdepartment/guidelines/reportstudy/summaryofvyascommitteereport.html
http://water.rajasthan.gov.in/content/water/en/waterresourcesdepartment/guidelines/reportstudy/summaryofvyascommitteereport.html
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groundwater by private bore wells27.  

 There is a wide gap between the demand and supply of water in Jaipur. The availability 

of water at present is 780 cubic meters per person, which is considerably low compared 

to the worldwide accepted norm of 1000 cubic meters per person. This gap can be met 

through good infrastructure investments in rainwater harvesting. However, the Master 

Plan 2025 Jaipur only mandates rainwater harvesting at 1000 sqm area against the 

Rajasthan State Water Policy of 300 sqm area. 

 

 

 

 

 

                                                 

27http://timesofindia.indiatimes.com/articleshow/68913427.cms?utm_source=contentofinterest&utm_medium=text&utm_cam

paign=cppst 

http://timesofindia.indiatimes.com/articleshow/68913427.cms?utm_source=contentofinterest&utm_medium=text&utm_campaign=cppst
http://timesofindia.indiatimes.com/articleshow/68913427.cms?utm_source=contentofinterest&utm_medium=text&utm_campaign=cppst
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Chapter 3. Green Belts & Wetlands 

3.1. Green Belts 

Green belts are thought to be effective in such scenarios where green plants form a surface 

capable of absorbing air pollutants and creating sinks for pollutants. Plants grown in such a way 

as to function as pollutant sinks are collectively referred to as green belts. 

Green belts are thought to be effective in such scenarios where green plants form a surface 

capable of absorbing air pollutants and forming sinks for pollutants. Plants grown in such a way 

as to function as pollutant sinks are collectively referred to as green belts. 

As per CPCB Guidelines on green belts: 

Box 1: Value of green belts in Urban Eco system 

Green belts help in improving soil quality and bind soil particles thereby preventing 

erosion also help in containing Air Pollution. A recent case of Mumbai’s Aarey forest is 

a good example of the importance of green belts in an urban sprawl. The Aarey forest 

helps to tackle the rising air pollution in Mumbai. The Aarey forest land is a forest land in 

the heart of the Mumbai city and is known as the city’s last green patch. According to India’s 

second National Communication submitted to United Nations Framework Convention on 

Climate Change, sea level is projected to rise by 3.5 to 34.6 inches between 1990 and 

2100 which may result in saline coastal groundwater, endangering wetlands and 

hampering valuable land and coastal communities. One of the most vulnerable stretches 

along western Indian coast will be Mumbai. Another report by the environment ministry 

has stated that Mumbai will be the worst affected by the sea level rise, saltwater intrusions 

and land loss. The MMRCL recently moved on to cut down 2,702 trees in Mumbai’s 

Aarey forest for a car shed for Mumbai Metro-3 which serve as Mumbai's green lungs. 

An air quality measurement by System of Air Quality Weather Forecasting and Research 

(SAFAR) found Mumbai’s Air Quality Index to be at 244 (‘poor’). The PM 2.5 levels 

in Mumbai was recorded at 109, which is almost twice the safe limit. The residents of 

Mumbai expressed their opinion against the expansion of the metro in Mumba and to 

safeguard the ecologically sensitive area like Aarey forest, which functions are the largest 

natural air purifier for the city.  
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• A green belt is effective as pollution only sinks within constituent plants' tolerance limits. 

• Pollution sinks at cultivating plants generally tolerant to air pollutants, rather than S02 to 

HF or to 03 etc. 

• Two types of approaches are recognised while designing green belts – 

o Source-oriented approach: More advantageous in a single industry area where the 

pollutants are emitted by a single source and are sought to be contained. 

o Receptor-oriented approach: More desirable in urban-industrial complexes with 

multiple sources of pollution in an industrial-urban mix. 

• Covering of ash using plants - another type of green belt is recommended to overcome 

the hazards posed by ash. 

The Government of India does not have an exclusive policy on green belts. Due to overgrowing 

population and land resource limitations, major green belts have been converted into urban areas. 

The previous Master Plan proposals for retention of the green belt have not been maintained in 

many cities, and a considerable part has already been utilized for both planned and unplanned 

developments. It is seen that the SPCB issue no-objection certificates or continue to renew NOC 

to industries and factories not conforming to norms.  

3.1.1. Green Belts in Delhi 

 
Figure 3.1: Urban area Delhi28 (Source: NIUA, 2015) 

The spatial expansion of Delhi has been the highest in the entire country. Most of the green areas 

have been transformed for development activities, the darker colour as seen in figure 3.1.  

 

                                                 

28 https://tod.niua.org/todfisc/book.php?book=1&section=4 

https://tod.niua.org/todfisc/book.php?book=1&section=4
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Figure 3.2: Annual Air Quality Standards of Delhi 

The air quality of Delhi has been deteriorating over the years. Suspended Particulate Matter and 

PM10 concentration in Air has crossed the national and international standards. The annual air 

quality levels in Delhi and the variation in SPM and PM10 are shown in figures 3.2 and 3.3, 

respectively.  

 

Figure 3.3: Trends of SPM and PM10 levels in Delhi 

The green belt has been identified along the NCT Delhi boundary, shown in figure 3.4.  The 

criteria for delineation have been taken as boundaries of all the revenue villages abutting the 

NCTD boundary, as shown in the MPD-2021 land-use plan.  The policy outline for this area is 

as follows: 

• Low-intensity development shall be permitted in this zone to stop unauthorized 

development of residential areas, such as farmhouses. 

• Government activities that require large areas like camping sites, firing ranges etc., 

could be located here. 
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Figure 3.4: New Delhi 1989 to 2018  

Source: Earth Observatory NASA29 

Green belts thus are an essential aspect of the city to minimize air pollution. Special focus is 

required on the areas of green belt around the city and increasing the green cover throughout the 

city. 

3.1.2. Green Belts in Jaipur 

 

Figure 3.5: Urban Sprawl in Jaipur (1973 to 2011)30 

In 1995, the total area (Urban) was 143.85 Sq. Km, which became 228.22 Sq.Km in 2000. In 

2006 the urban area was 264.98 Sq. Km, which finally increased to 278.28 Sq.Km in 2010 

                                                 

29 https://earthobservatory.nasa.gov/images/92813/urban-growth-of-new-delhi) 
30 Singh, R. P., Ajay, K., & Kumar, P. G. (2014). Assessment of Urban Sprawl and its Impact on Natural Environment in and 

around Jaipur city, Rajsthan, India. Int Res J Earth Sci, 2, 1-6. 

https://earthobservatory.nasa.gov/images/92813/urban-growth-of-new-delhi
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respectively. The Forest area, now named Kapoor Chandra Kulish Samriti Van, situated along 

the JLN Marg, is a case in point. The available records show that the site is rich in flora and avian 

fauna and acts as a green lung for a portion of Jaipur (Dubey and Pandey 1993). 

3.2. Wetland Conservation31 

3.2.1. Wetland Management: Sustainability measure for Delhi32 

Delhi ranks second among national capitals in the number of bird species it hosts. Only 

Nairobi in Kenya boasts a greater variety of birds than Delhi’s checklist of nearly 450 

species. But environmentalists and birdwatchers are concerned about a decline in the number 

of bird species spotted in the city, including migratory birds, as their natural habitats face 

threats from human activity. In 2017, the Union Environment Ministry amended the law of 

2010 by decentralizing wetlands management and giving states powers to identify and notify 

wetlands within their jurisdiction and keep a watch on prohibited activities. On visiting the 

lake region, this journalist found that while Delhi has restricted significant construction on 

the wetlands, on the Haryana side, there were buildings and small factories right on the 

wetlands. Residents of nearby villages in Haryana complained that the poor quality of the 

water had prevented them from cultivating the land for a long time. Around six villages 

located in the wetlands are facing this issue. 

The matter of the lake was brought into the limelight after the Indian National Trust for Art 

and Cultural Heritage (INTACH) filed a plea in 2014 with the National Green Tribunal. 

The appeal directs the Delhi and Haryana governments for the lake’s revival, as almost equal 

parts of it fall in the two States. 

The plea alleged that large-scale construction in the wetland had weakened the area. It claimed 

that sectors 106, 107 and 108 of Gurugram were being constructed in the “high flood 

level” area of the lake, while construction was also taking place on the Delhi side. After 

claiming that no natural lake existed in Najafgarh, the Haryana government told the NGT in 

2017 that it was a water body. Earlier this year, the Tribunal sought action-taken reports from 

the Delhi and Haryana governments on the declaration of wetlands in Najafgarh. Recently, 

                                                 

31 Ramsar convention, https://www.ramsar.org/news/wetlands-are-essential-for-a-sustainable-urban-future 
32 http://www.newindianexpress.com/cities/delhi/2019/sep/02/delhi-wetlands-in-peril-2027763.html 

http://www.newindianexpress.com/cities/delhi/2019/sep/02/delhi-wetlands-in-peril-2027763.html
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the Delhi government said it was considering declaring the lake a notified wetland and asked 

the Delhi Jal Board to survey the area. 

3.2.2. Wetland Conservation: A measure of Biodiversity Conservation in Jaipur 

Rampant encroachment has also taken a heavy toll on the city’s lakes. The Talkatora and 

Ramgarh lakes have completely dried up due to such activities. The Sambhar Salt Lake, a Ramsar 

site spread over 7,560 sq km, is also seeing a steady decline in the amount of water that flows 

into it, a situation caused by encroachment and worsened by low rainfall and the construction of 

dams and check-dams. 

Legal pumping for irrigation and the release of untreated effluents and solid wastes into 

the wetlands are killing the city’s lakes, reservoirs and groundwater bodies.33 

The Jamwa Ramgarh dam, which used to have around 100 species of crocodiles at one time, is 

now dry since 2006. The dam was commissioned by Jaipur king Madho Singh II and got 

completed in 1903. But it started supplying water to the city only in 1931. It was believed that 

the anicuts34 in the catchment area of Ramgarh Lake had a negative downstream impact on the 

flow of streams and rivers. Banganga and its tributaries turned fertile ground for encroachers as 

the natural flow receded. An educational institute, one of the biggest encroachers on the 

catchment area of Ramgarh Lake, is still standing despite the court giving full authority to 

the Jaipur Development Authority to take strict action.  

3.3. Case Study of Bahadurgarh Corridor of Delhi Metro 

The Environmental Protection Act (EPA) 1986, in conjunction with the Environmental 

(Protection) Rule 1986, empowered the Central Government to introduce the requirement of 

formal EIA procedure before clearance for projects likely to have significant environmental 

impacts. The EIA report is prepared with a baseline study of the environment (air, water, soil 

etc.).  

                                                 

33 http://watertales.wwfindia.org/water_story_jaipur.php 
34 Anicut is a cement wall erected perpendicular to the natural flow of a river or a stream. The excess water flows 

over the top of these walls while the water it can hold gradually seeps down the earth.  

http://timesofindia.indiatimes.com/city/jaipur/JDA-keen-to-allot-pasture-land-to-NIMS/articleshow/45624100.cms
http://watertales.wwfindia.org/water_story_jaipur.php
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3.3.1. EIA findings 

Key highlights of the EIA Report include: 

1. The water table in areas around Mundka - Faridabad corridor is available at 5-10m 

below the ground level; the same can be used for various types of water requirements 

during different phases of the project. Further, a few other water supply projects are 

expected to be operational soon. Additional water requirements from them can also be 

explored. 

2. The areas around the proposed Badarpur - Faridabad alignments do not have a 

surface water source nearby. That water table is already under stress because of the 

extensive extraction. It is suggested that proper measures be taken to meet this 

requirement. 

The other significant positive and negative impacts on the environment due to the proposed 

project are listed as follows: 

Positive Impact Negative Impact 

 Reduced traffic resulting in reduced 

congestion on roads due to the probable 

shifting of significant proportion of two 

and three wheelers to the metro 

 Increased land cost of the surrounding 

area due to speculative increase in the 

land prices (pre – construction phase) 

 Influx of the squatters to the project site 

in hope of the monetary gains due to their 

Environmental Impact Assessment (EIA) Studies for Badarpur- Faridabad and 

Mundka – Bahadurgarh corridors 

The proposed project requires water continuously in considerable quantities during both 

the construction and construction/operation phases. The alignment of the proposed corridors 

of Delhi Metro are near to the Delhi – Haryana Border, where adequate water supplies both 

ground water as well as surface water sources/supplies are not adequately available. 

Therefore, the stress on existing water sources will further increase with the start of the 

construction phase. In fact, because of the serious water problem in Delhi and in adjoining 

areas, the state of the Delhi (i.e., south Delhi and nearby Badarpur - Faridabad localities) 

have been declared as the notified areas, where the digging of new well for the use of the 

ground water has been regulated by the Central Ground water Bard Authority under the 

Environmental Protection Act (1986)/Rules (1989). 
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 Reduced fuel consumption from the 

transport sector resulting in precious 

foreign exchange 

 Reduction in vehicular emission loads 

resulting in improved air quality of the 

region 

 Reduction in road accidents resulting in 

reduced death and injury during road 

accidents 

 Reduced noise pollution along the 

proposed corridors 

 Improved road conditions and extended 

life of the roads 

 Increased industrial, business and 

commercial activities 

 Increased job/employment opportunities 

(direct and indirect both) 

 Reduced Green House Gas (GHG) 

emissions from road sector 

 Better environmental landscape and 

aesthetics of the surrounding area 

 Sense of pride to the city and country 

having a world-class facility 

resettlement (i.e., compensation) (pre-

construction phase) 

 Increased load on public infrastructure 

and facilities and utilities (pre-

construction, construction and operation 

phase) 

 Loss of green cover due to the cutting of 

the trees and removal of plantations 

 Increased soil erosion due to removal of 

soil cover during site clearing operation 

(construction phase) 

 Increased possibilities of road traffic 

safety hazards (construction phase) 

 Loss of agricultural land and commercial 

properties due to acquisition of land 

 Increased demand for water requirement 

resulting in reduced water supplies for 

drinking and other purposes (construction 

and operation phase) 

 Reduced ground water table due to 

extraction of groundwater for 

construction phase 

 Choking of sewer lines and drainage 

systems due to spoils generated during 

construction activities getting into 

drainage or sewer system and ultimately 

the treatment plants (construction phase) 

 Loss of livelihood and home due to 

acquisition of land (construction phase) 

 Likely adverse impacts due to noise and 

vibration to nearby 

historical/archaeological sites (operation 

phase) 
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 Increased land demand for residential and 

commercial activities at the cost of 

agricultural land (operation phase) 

3.3.2. Environmental Management Plan35: 

Considering the negative impacts of the project, the following environmental management plan 

was devised. 

• Compensation for land loss- The land likely to come under the project is 4.85ha. The cost 

of land for compensation is taken under the project cost. 

• Compensation for tree loss- There are 700 and 550 trees on the proposed alignment, which 

are required to be uprooted/affected. The Compensation for the Loss of Trees works out to 

Rs. 4.90 lakhs and Rs. 3.85 lakhs for the proposed Mundka - Bahadurgarh and Badarpur – 

Faridabad corridors. 

• Compensatory Afforestation and Fencing - As per the Forest Conservation Act, 1980 and 

Forest Conservation Rule, 200336, any proposal submitted by the State/UT Government 

seeking prior approval of the Central Government under the FCA shall have a 

comprehensive scheme for compensatory afforestation. This will be duly approved by the 

competent authority of the concerned State/UT administration. As per orders of MoEF 2008, 

10 times the number of trees are to be planted as Compensatory Afforestation. 

• Water Supply & Sanitation- The total of 100 bins for all stations of 50-120 litres capacity 

will be required, which can be accommodated at different stations and platforms. Water will 

be needed for contractor’s camps during construction, for which additional arrangements 

must be made in consultation with the Municipal Corporation/local municipal bodies. The 

collection and safe disposal of human wastes are among the most important problems of 

environmental health. The sewerage disposal systems should be adopted for sewage 

disposal. 

• Oil Pollution Control- Oil tends to form scum in sedimentation chambers, clog fine screens, 

interfere with filtration and reduce the efficiency of treatment plants. Hence oil and grease 

removal tanks have to be installed at the source. 

                                                 

35 Environment Impct Assessment (EIA) Studies for Badarpur-Faridabad and Mundka- Bahadurgarh Corridor of Delhi Metro 

(Part A). http://www.delhimetrorail.com/eia_report/Faridabadmb.pdf 
36 Forest Conservation Act, 1980 and Forest Conservation Rule, 2003, 

http://www.dgms.net/HANDBOOK_GUIDELINES18_03_2019.pdf 

http://www.delhimetrorail.com/eia_report/Faridabadmb.pdf
http://www.dgms.net/HANDBOOK_GUIDELINES18_03_2019.pdf
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• Mundka - Bahadurgarh corridor - The Gurgaon canal passes through the Bahadurgarh 

region, and the water at present is mainly used for irrigation purposes. The groundwater 

table lies from 15m – 20m deep as per information collected from pollution control boards. 

The water is collected from a bore well and dug well. Further, as per the current practice, no 

permission is required from the CGWB as the area has not been declared/notified as a water-

stressed zone by the Central Ground Water Authority (CGWA). 

 

Figure 3.6: Existing Delhi Metro Network along with the proposed Badarpur – 

Faridabad (along NH-2) and Mundaka -Bahadurgarh (along NH-10) 

corridors)37 

• Badarpur- Faridabad Corridor - The Agra canal passes through the Faridabad - 

Ballabhgarh area, and their water is mainly used for irrigation purposes. Groundwater is the 

primary source of water for drinking and construction purposes. The depth of the water table 

is more than 30m from the ground surface in the surrounding areas along Badarpur- 

Faridabad corridor. The water is mainly used from the Bore well, for which permission is 

required from the CGWB as the area has been notified of a water-stressed site by the CGWB. 

As per CGWA Guidelines, 2018, “All industries abstracting groundwater > 500 m3 /day 

in Safe and semi-critical and > 200 m3 /day critical and over-exploited assessment units 

shall be required to mandatory implement artificial recharge measures as per norms” 

given in table 3.1. 

 

                                                 

37 Source: http://www.metroeasy.com/delhi-metro/delhi-metro-route-map/download-delhi-metro-map-in-pdf 

http://www.metroeasy.com/delhi-metro/delhi-metro-route-map/download-delhi-metro-map-in-pdf
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Table 3.1: CWGA guidelines for water withdrawal 

Category Quantum of recharge (as a percentage of 

groundwater withdrawal)* 

Safe 75 per cent 

Semi-Critical 90 per cent 

Critical 100 per cent 

Over-Exploited 200 per cent 

* The recharge should be implemented within the premises and the same watershed/assessment unit. Detail project 

proposal shall be included along with the application for NOC. 

Therefore, as a part of Water Table Management, it has been proposed that ground water 

extracted (if any) during construction works, shall be appropriately used for recharging the 

ground water table wherever possible. Every effort should be made to avoid it draining out as it 

may adversely affect the groundwater table in the area. In addition, suitable drainage networks, 

collecting tanks and pumping systems etc., are to be incorporated during the construction and 

operation phases to tackle the perennial seepage due to subsoil water. 
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Chapter 4. Transportation 

4.1. Background 

The swift growth in the Indian economy, coupled with the rising population, led to increased 

vehicular growth. While the Percapita vehicle ownership puts India in the middle spectrum 

among the global countries, it is the sixth-largest vehicle producer38. The rapid growth in income 

levels and the absence of an appropriate public transportation system boost vehicular growth. It 

is predicted that the passenger vehicles’ annual sales are likely to strike 10 million by 203039. 

This massive vehicular growth leads to issues such as traffic congestion, fossil fuel consumption 

and air pollution. India stands third among the global greenhouse gas emitter after China and the 

United States of America40. Due to its significance, the global transportation sector shares about 

24 per cent of the global CO2 emissions, with the majority contribution from road 

transportation41. Despite the multiple pledges and targets, emissions kept rising, and target 

emissions reduction has increased fivefold42. Like other countries, India is also on war footing 

to keep the emissions under control through many initiatives in the transportation sector.  

This chapter aims to highlight the initiatives, rules, and regulations in the cities Delhi and Jaipur. 

The study also attempts to bring out the issues in the current transport policies and the way to 

overcome them.  

4.2. Urban transportation problems in India 

Over one-third of the residents in India live in urban areas, and more will be created by 2050 due 

to rapid growth in the population43. A country’s economic activities cannot thrive without an 

infrastructure base. Due to its extensive infrastructure usage, the transportation sector plays a 

crucial role in the economy44.  For developing economies such as India, it is a challenge to 

address the issues related to transportation while maintaining economic growth. The increased 

economic activity along with the enormous population growth led to increased vehicular 

ownership in India. It was observed that, in 1951, there were 0.3 million registered motorized 

                                                 

38https://www.oica.net/category/production-statistics/2020-statistics/. 
39Anyankar N, Gopal A, Sheppard C, Park WY, Phadke A (2017) Techno Economic Assessment of Deep Electrification of 

Passenger Vehicles in India. Lawrence Berkeley National Laboratory, Berkeley, CA, USA, pp. 1e30.  
40https://www.carbonbrief.org/the-carbon-brief-profile-india. 
41https://www.iea.org/data-and-statistics/charts/transport-sector-co2-emissions-by-mode-in-the-sustainable-development-

scenario-2000-2030. 
42WMO (2019) United In Science. https://public.wmo.int/en/resources/united_in_science. 
43UN (2014) World Urbanization Prospects: The 2014 Revision. Department of Economic and Social Affairs. Population 

Division. United Nations.  
44Rodrigue JP, Notteboom T (2020) 3.1 Transportation and Economic Development. The Geography of Transport Systems. 

https://www.oica.net/category/production-statistics/2020-statistics/
https://www.carbonbrief.org/the-carbon-brief-profile-india
https://www.iea.org/data-and-statistics/charts/transport-sector-co2-emissions-by-mode-in-the-sustainable-development-scenario-2000-2030
https://www.iea.org/data-and-statistics/charts/transport-sector-co2-emissions-by-mode-in-the-sustainable-development-scenario-2000-2030
https://public.wmo.int/en/resources/united_in_science
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vehicles, and the number rose to 253 million in 201745. Alongside population growth, economic 

growth and urban development also play a significant role in vehicle growth. The increased 

vehicle growth, in turn, leads to congestion, road accidents, and air and noise pollution. 

4.3. Delhi 

4.3.1. Population and Economy 

The Delhi population has risen from 

17.44 lakhs in 1951 to 167.88 lakhs 

in 2011. It is estimated to be 

approximately 193.01 lakh in 202146, 

as shown in figure 4.1. 

The Gross State Domestic Product of 

Delhi is also on the rise since 200846. 

Also, the per capita income of Delhi 

at current prices increased from Rs. 

185361 in 2011-12 to Rs. 365529 in 

2018-19, recording an annual average growth rate of 10.19 per cent46.  

4.3.2. Urbanization & Vehicular Growth 

The increased population and per-capita income levels led to urban sprawl and vehicular growth. 

While the total area of Delhi NCT remained the same at 1483 sq. km from 1991 to 2011 census 

data, the rural areas have transformed into urban areas, as shown in Figure 4.247. Urban sprawl 

increases the distance between the Central Business District (CBD) and households, thereby 

increasing travel demand. This demand, aided by increasing per-capita income, has led to 

increased vehicular ownership (23 times) since 1980, which is clearly presented in figure 4.3. 

                                                 

45Ministry of Road Transport and Highways (2017) Road transport yearbook 2016-2017  

https://morth.nic.in/sites/default/files/Road per cent20Transport per cent20Year per cent20Book per cent202016-17.pdf. 
46 Economic Survey of Delhi 2020-2021, Planning Department, Government of Delhi. 
47Statistical Abstract of Delhi-2016, Directorate of Economics and Statistics, Government of National Capital Territory of 

Delhi  

 

Figure 4.1: Delhi NCT Population growth from 1951-2021 

https://morth.nic.in/sites/default/files/Road%20Transport%20Year%20Book%202016-17.pdf
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Figure 4.2: Rural and Urban area composition 

from 1991 - 2011 

Figure 4.3: Registered motorized vehicles-Delhi46, 47 

 Among the registered vehicles, the majority of the share is by personal transport vehicles, and 

buses have a small percentage, as seen in figure 4.4. It is also observed that the number of buses 

registered is declining over time.  

 

Figure 4.4: Percentage share of registered personal and public transport (bus) motorized vehicles in Delhi47 

The high share of low occupancy vehicles puts pressure on the existing road infrastructure 

leading to congestion, slower travel times, higher pollution and high fuel consumption. In Central 

Delhi, the mean travel time spent commuting during peak hours increases by almost 40 per cent48 

as compared to non-peak hours. These non-peak hours typically range from 10 pm to 8 am. In a 

different study, travel speeds in Central Delhi were found to be almost similar in peak (8 am to 

11 am) and off-peak hours (11 am to 2 pm)49.  

                                                 

48 Akbar PA, Couture V, Duranton G, Storeygard A (2018) Mobility and congestion in urban India (No. w25218). National 

Bureau of Economic Research. 
49 Leeza Malik, Geetam Tiwari, Rashmeet Kaur Khanuja and Suresh (2020), Classified Traffic Volume and Speed Study Delhi 

(2018). TRIPP-PR-20-01. Transport Research & Injury Prevention Programme, Indian Institute of Technology Delhi, New 

Delhi. 
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4.3.3. Congestion and Pollution 

Traffic signal cycle lengths also play an essential role in congestion and pollution. Congestion 

often leads to increased air pollution levels. The level of exposure to these emissions is high as 

vehicles come to a gridlock. In Delhi, it is observed that as the average morning peak hour speeds 

dropped from 28 kmph to 23 kmph, the nitrogen dioxide levels increased by 38 per cent. The 

timings set for the traffic signal are usually optimized based on the volume to capacity (v/c) ratio 

at that particular junction. However, at times, the traffic police manually operate the traffic 

signals and deviate from the optimum value, resulting in signal delays and long queues. 

Maintaining cycle lengths at any intersection between 60 and 150 seconds leads to a reduction 

in queue lengths, fuel consumption and emissions50 (Shakti, 2016).  

In India, the air quality standards are set by the CPCB, and they are different from the United 

States-Environment Protection Agency (US-EPA) standards. The AQI breakpoints of different 

pollutants monitored in India are shown in figure 4.551. 

 

Figure 4.5: Breakpoints for AQI Scale 0-500 (units: µg/m3 unless mentioned otherwise) 

On November 8, 2017, Delhi's US – EPA Air Quality Index (AQI) reached 999, making it the 

worst of all.  November 2017 is also referred to as the Great Smog of Delhi because the air 

particulate matter hit the worst level, beyond the safe limit of 100. On October 7, 2021, almost 

all Delhi stations recorded the AQI to be moderate and above. Among all the recorded locations, 

readings at Anand Vihar were while the average daily value at the given time falls under the poor 

category, the maximum value recorded falls in the very poor category. A publication by the 

                                                 

50 Shakti Sustainable Energy Foundation (2016). Best Practices for Traffic Signal Operations in India: Final Report.  
51 CPCB (2021). https://app.cpcbccr.com/AQI_India/ 

https://app.cpcbccr.com/AQI_India/
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Ministry of Earth Sciences research paper in 2018 identified that vehicular emissions (41 per 

cent), Dust (21.5 per cent) and Industries (18 per cent) were the major contributors to the 

pollution52. Apart from these factors, the meteorological conditions are also among the primary 

contributors to Delhi's smog. However, the meteorological conditions are more difficult to be 

controlled than emissions.  

4.3.4. Road Accidents 

Road accidents are another major epidemic in the world and a significant cause of morbidity and 

mortality. Globally, 2.1 per cent of the mortality is due to road accidents and ranks 4th among 

the leading causes of death. India shares about 10 per cent of the fatalities due to accidents 

worldwide53. India has a mixed road traffic condition where pedestrians and cyclists play an 

essential role in road accidents. Damaged footpaths and Hawker’s force pedestrians to walk on 

the roads in some of the busiest streets leading to accidents54. Among the Indian cities, Chennai 

recorded more road accidents, but Delhi recorded more deaths55. A mode-wise display of the 

road accidents in Delhi from 2014 to 2018 is shown in Figure 4.656. 

 

Figure 4.6: Mode wise deaths due to road accidents in Delhi from 2014-201856 

The pedestrians are the most vulnerable road users, followed by two-wheeler riders, as observed 

in figure 4.6. Due to unsafe and improper footpaths, pedestrians are forced to walk on the road. 

                                                 

52 Shinde (2019). Air Pollution Continues to Haunt Delhi – NCR. https://letmebreathe.in/2019/11/18/air-pollution-continues-

to-haunt-delhi-ncr/. 
53 Hasini BC (2019) Death Due to Road Traffic Accidents: A Forensic Study. Forensic Medicine and Pathology, 12(2), 67. 
54 Verma, A., Harsha, V., & Subramanian, G. H. (2021). Evolution of Urban Transportation Policies in India: A Review and 

Analysis. Transportation in Developing Economies, 7(2), 1-15. 
55 NCRB (2019). Accidental Deaths & Suicides in India 2019. https://ncrb.gov.in/sites/default/files/Chapter-1A-Traffic-

Accidents_2019.pdf. 
56 Delhi Traffic Police (2018). Road Accidents In Delhi-2018. 

https://delhitrafficpolice.nic.in/sites/default/files/uploads/2019/08/Chapter-3 per cent20Victims per cent20of per cent20road 

per cent20accidents.pdf. 

 

https://letmebreathe.in/2019/11/18/air-pollution-continues-to-haunt-delhi-ncr/
https://letmebreathe.in/2019/11/18/air-pollution-continues-to-haunt-delhi-ncr/
https://ncrb.gov.in/sites/default/files/Chapter-1A-Traffic-Accidents_2019.pdf
https://ncrb.gov.in/sites/default/files/Chapter-1A-Traffic-Accidents_2019.pdf
https://delhitrafficpolice.nic.in/sites/default/files/uploads/2019/08/Chapter-3%20Victims%20of%20road%20accidents.pdf
https://delhitrafficpolice.nic.in/sites/default/files/uploads/2019/08/Chapter-3%20Victims%20of%20road%20accidents.pdf
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Additionally, inefficient traffic island design leads to jaywalking, thereby putting themselves and 

the oncoming traffic in danger. Two-wheelers have the advantage of easy manoeuvrability. Due 

to inefficient monitoring and enforcement of traffic rules, two-wheeler riders easily violate the 

traffic laws such as traffic signal jumps, travelling at high speeds, riding in the wrong direction, 

and close headway distance.  

4.3.5. Initiatives in Delhi 

Post-Independence, India had put various efforts through multiple policy interventions to address 

numerous issues related to transportation.  Some of the main initiatives taken up by the 

Government of India are listed in table 4.1.  

Table 4.1: Initiatives taken up in Delhi NCT since 200554 

Most of the policies are usually started in big cities across India, and Delhi NCT is always 

amongst them. 

4.3.5.1. Delhi Policies’ Overview 

In 2005, the Government of India identified transportation as one of the essential components of 

sustainable urban planning. Attention was paid to sustainable urban transport through the 

Jawaharlal Nehru Urban Renewal Mission (JNNURM) in 2005 and the National Urban 

Transport Policy (NUTP) in 2006, which were formed under the Ministry of Urban Development 

(MoUD). These policies aim to provide safe, affordable, quick, comfortable and sustainable 

access to all the facilities by preparing Comprehensive Development Plans (CDPs). Over time, 

the significance of transportation sector in climate change has been recognized, and India, one 

of the leading Greenhouse gas emitters, focused on addressing this problem through NAPCC. 

S.No Initiative Year 

1 Jawaharlal Nehru National Urban Renewal Mission (JNNURM) 2005 

2 National Urban Transport Policy (NUTP) 2006 

3 National Action Plan on Climate Change (NAPCC) 2009 

4 National Road Safety Policy 2010 

5 National Electric Mobility Mission Plan (NEMMP)  2013 

6 India Transport Report: Moving India to 2032  2014 

7 Intended Nationally Determined Contribution (INDC) 2015 

8 Smart Cities Mission 2015 

9 Green Urban Mobility Scheme (GUMS) 2017 

10 National Policy on Transit Oriented Development (TOD) 2017 

11 Metro Rail Policy 2017 

12 National E-Mobility Programme (NEMP) 2018 

13 National Policy on Biofuels 2018 

14 Motor Vehicles Act (Amendment Bill)  2019 



 

43 

 

Since then, more efforts have been put into enhancing urban transport's sustainability from both 

technology and mobility perspectives.  

The policies such as NEMMP, INDCs, Green Urban Mobility Scheme, National E-Mobility 

Programme, and National Policy on Biofuels are primarily focused on reducing the urban 

transport emissions through electric mobility and fuel technology. The initial step toward 

alternate fuels was introducing Compressed Natural Gas (CNG) to the mainstream vehicles. The 

studies conducted on the impact of CNG on Delhi’s air pollution57 have shown a significant 

reduction in PM10, CO, and SO2 concentrations. However, the increased diesel car growth led to 

increasing NOx emissions. Diesel buses are one of the highest pollution-causing vehicles, and 

their large number of daily trips leads to high emissions. Therefore, targeting buses for 

converting to CNG led to a significant reduction in emissions. 

Additionally, reducing Sulphur content in fuel led to reduced PM10 and SO2 emissions. Unlike 

buses, CNG did not do much for auto-rickshaws in emissions due to a lack of proper technology. 

The shortcomings of CNG are being supplied with the usage of biofuels. Like CNG, biofuels 

also aid in emissions reduction. However, it should be noted that using alternate fuels will not 

solve the core transportation problems such as vehicular growth and congestion. For instance, if 

all the vehicles in Delhi run with biofuels, there will be a great deal of emissions reduction. But, 

there will be no reduction in congestion, vehicular growth and low level of service. The core 

transportation problems are solved by reducing the need to travel, improving non-motorized 

transport infrastructure and providing fast, safe and reliable public transport. Therefore, funding 

should be allocated accordingly if we are to achieve sustainable transport. Based on these 

findings, auditors may conduct their financial and performance audits and check a policy 

initiative's efficiency. 

Similarly, initiatives such as Smart Cities Missions and National Policy on Transit Oriented 

Development focus on improving sustainability through infrastructure development.  

4.3.6. Derivatives from previous audit reports of Delhi 

4.3.6.1. Findings from the Report of the Comptroller and Auditor General of India on 

Social, General and Economic Sectors (Non-Public Sector Undertakings) for the year 

ended 31 March 2017 

                                                 

57 Narain, U., & Krupnick, A. (2007). The impact of Delhi's CNG program on air quality. 
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4.3.6.1.1. In Paragraph 2.2.8.7 

 Incomplete remodelling of Karawal Nagar Road from Wazirabad Road to Shiv Vihar Tiraha 

by East Delhi Municipal Corporation resulted in an unfruitful expenditure of 8.34 crore. 

4.3.6.1.2. In paragraph 2.2.7.2  

 Underutilization of Central Road Funds (CRF) by MCsD. 

4.3.6.1.3. In paragraph 2.2.10.3 

 Examination of 110 works amounting to 238.33 crores revealed that the new wearing course 

of BC was laid on roads without removing existing ones in any of them. 

4.3.6.2. Recommendations: 

 Prepare long, medium and short-term comprehensive plans based on proper survey and 

reliable data for the development and strengthening of the Delhi Road Network; 

 Ensure strict compliance to provisions and specifications of CPWD and MoRTH in the 

development/strengthening of roads; 

 Evolve a mechanism for monitoring approved road works under various heads/schemes; 

 Strengthen quality assurance mechanism to ensure the durability of newly 

constructed/strengthened roads by following guidelines/instructions issued from time to 

time. 

 Upload history sheet/warranty period of roads on its website. 

 Ensure enforcement of maintenance and guarantee clause of contracts. 

4.3.6.3. Findings from the Report of the Comptroller and Auditor General of India on 

Social, General and Economic Sectors (Non-Public Sector Undertakings) for the year 

ended 31 March 201658 

4.3.6.3.1. In paragraph 2.1.4.3 

 Out of the 2.59 crore funds released by UEEM for 12,959 children, only 1.20 crore was 

utilised, leaving 1.39 crore (54 per cent) unspent, thereby depriving 5,801 children of 

transport facilities. 

4.3.6.4. Recommendations: 

 Ensure timely release of funds at all levels and their proper utilisation; 

                                                 

58 https://saiindia.gov.in/en/audit-report/details/27556 
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 Strengthen the institutional mechanisms for effective monitoring of the implementation of 

the Act. 

4.3.6.5. Findings from the Report of the Comptroller and Auditor General of India on 

Revenue and Social & Economic Sectors (PSUs) for the year ended 31 March 201559 

A performance audit report titled “Working of Delhi Transport Corporation” highlighted the 

following points: 

4.3.6.5.1. In paragraphs from 2.2.3.1 to 2.2.3.7  

 The fleet utilisation and vehicle productivity were less than all India averages.  

 Route planning was deficient. The number of routes not recovering the variable cost 

increased from 15.24 per cent to 63.80 per cent during 2010-15.  

 Scheduled km of 14.14 to 21.29 per cent were missed. Breakdowns increased from 1.77 to 

5.35 per 10,000 km of operations.  

4.3.6.5.2. In paragraphs from 2.2.4.1 to 2.2.4.3 

 The Corporation could not procure new buses despite the availability of funds. It also lost 

the opportunity of availing central assistance of 204.57 crores.  

4.3.6.5.3. In Paragraph 2.2.4.5 

 Deployment of staff in other departments of GNCTD without any recorded reasons resulted 

in non-reimbursement of salaries and allowances of 57.40 crores.  

4.3.6.5.4. In Paragraphs 2.2.5.2 and 2.2.5.3 

 A Corpus fund of 40.65 crores was utilized to pay salaries and purchase furniture, auxiliary 

vehicles, and computers in violation of guidelines. Due to systemic lapses, improper 

maintenance, injudicious/delayed decisions and inaction in awarding contracts for the 

display of advertisements, the Corporation lost the opportunity of earning revenue of 79.84 

crore.  

4.3.6.5.5. In Paragraph 2.2.5.4 

 Transfer of space to other departments without executing written agreements resulted in a 

non-recovery of 53.06 crores. The Corporation suffered a loss of 46.11 crore in operation of 

school buses during 2010-15. 

                                                 

59 https://saiindia.gov.in/en/audit-report/details/22279 
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4.3.6.6. Recommendations: 

 Improve fleet utilisation and vehicle efficiency;  

 Expedite installation and activation of systems like GPS based automatic vehicle location 

system, automated fare collection system and CCTVs in buses to improve both safety and 

operational efficiency;  

 Expedite replacement of overaged buses by timely procurement and improve maintenance 

procedures and practices;  

 Examine avenues for generation of revenue from non-traffic streams; and  

 Strengthen internal control. 

 

4.3.6.7. Findings from the Report of the Comptroller and Auditor General of India on 

Social, General and Economic Sectors (Non-Public Sector Undertakings) for the year 

ended 31 March 201560 

An audit report on “Department of Urban Development” concerned to parking issues in the 

Delhi city highlighted the following points. 

4.3.6.7.1. In Paragraphs 2.4.3.2 and 2.4.3.3  

 Out of 17 Under Ground Automated Parkings (UGAPs) on PPP model approved in January 

2007, only one was created as of July 2015. Part implementation of conventional Multi-

Level Under Ground Parkings (MLUGPs) resulted in wasteful expenditure of 3.93 crores 

on consultancy.  

4.3.6.7.2. In Paragraphs 2.4.4.1, 2.4.4.2 and 2.4.4.3 

 Awarding of contracts and contract management were marred with irregularities, like 

accepting the conditional bid, non-recovery of dues from the contractor and not inviting 

fresh tenders through the scope of work.  

4.3.6.7.3. In Paragraph 2.4.5.1 

 Failure of the Remunerative Project Cells (RP Cell) to ensure compliance with the terms 

and conditions of agreements by the licensees led to mismanagement of parking sites.  

                                                 

60 https://cag.gov.in/webroot/uploads/download_audit_report/2016/Delhi_Non_PSU_Report_2_2016.pdf 
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4.3.6.8. Recommendations 

 No recommendations related to parking were provided in the audit report. 

4.4. Jaipur 

4.4.1. Population and Economy 

The Jaipur urban area population has 

risen from 3.07 lakhs in 1951 to 

40.08lakhs in 201161, as seen in figure 

4.7. Rajasthan's Gross State Domestic 

Product has been growing since 

200862. Also, the per capita income of 

Rajasthan at current prices increased 

from Rs. 57192 in 2011-12 to Rs. 

118159 in 2019-20, recording an 

annual average growth rate of 9.5 per 

cent62.  

4.4.2. Urbanization & Vehicular Growth 

The Jaipur Development Authority 

(JDA) has an area of 1,464 sq. km as 

per Census 201164. Due to the barrier of 

hills and mountains in the north, 

northeast and east part, the city has 

grown in the south, south-west and 

west direction along significant roads 

and plain areas65. The increased 

population and the per capita income 

levels led to increased vehicular 

                                                 

61 https://worldpopulationreview.com/world-cities/jaipur-population 
62 https://plan.rajasthan.gov.in/content/planning-portal/en/des/publications/regular-publications.html 
63 https://www.inspirajournals.com/uploads/Issues/1755153838.pdf 
64 https://censusindia.gov.in/2011census/dchb/Rajastan.html 
65 Gupta, R. K. (2011). Change detection techniques for monitoring spatial urban growth of Jaipur city. Inst Town Planners 

India J, 8(3), 88-104. 

 

Figure 4.7: Jaipur Urban Population growth from 1951-

2021 

 

Figure 4.8: Registered motorized vehicles- Jaipur63 

https://www.inspirajournals.com/uploads/Issues/1755153838.pdf
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growth. The total registered vehicles in Jaipur has doubled since 2007; the same is shown in 

figure 4.8.  

 

Figure 4.9: Vehicle modal share in Jaipur in 201866 

The vehicular growth in Jaipur has been unsustainable. The modal share of Jaipur for 2018 is 

shown in figure 4.9. It is observed that the modal share of high occupancy vehicles such as buses 

and metro are significantly less than a private mode of transport. The number of buses operating 

in Jaipur city is 273 carrying a population of about 1 lakh passengers per day67. The total number 

of commuters using the public transport (bus, minibus and metro) is 614575, NMT users are 

717275, and personal vehicles are 1918150. This signifies that the personalized vehicle trips are 

more than the combined trips of sustainable modes such as public transport and NMT.  

4.4.3. Congestion and Pollution 

In Consequence to the vehicular growth 

discussed in the above section, the average 

speed of movement in the city is 16.5 km 

per hour, while in the core city, it is less 

than 10 km per hour. The low movement 

is caused by traffic congestion during peak 

hours, inadequate pedestrian 

infrastructure, and encroachment on the 

                                                 

66 Comprehensive Mobility Plan - Urban Transport Sector Assessment Report for Jaipur City, Volume 1, 2018. 
67 https://transport.rajasthan.gov.in/jctsl 

 

Figure 4.10: Sector wise PM2.5 emissions in Jaipur - 201569 
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vehicles' footpaths and road and on-street parking68. The pollution levels in Jaipur city have 

grown drastically, also known as the most polluted city in Rajasthan68. The increase in private 

vehicular traffic is responsible for much of this growth69. The vehicles in Jaipur are growing at 

a rate of about 10 per cent per annum, with cars increasing faster than two-wheelers. A point of 

note is that Jaipur has 551 vehicles per 1,000 people compared to Delhi at 332 vehicles. Another 

telling statistic that illustrates the level of traffic congestion in Jaipur is that 60 per cent of the 

city's roads are used for parking – the highest in any city in India69. The contribution of various 

sectors in Jaipur to air pollution is presented in figure 4.10. 

4.4.4. Road Accidents 

Jaipur has one of the most unsafe roads in Indian cities. City transport is characterised by high 

fatality rates, about 25 per 100,000, and 57 death from every 100 accidents68. The more 

significant concern is the growing magnitude of this problem. Mismatch of road hierarchy at 

various locations is one of the critical challenges resulting in traffic congestion and accidents70. 

A Sustainable Urban Transport Index (SUTI) developed by the United Nations Economic and 

Social Commission for Asia and Pacific (UNESCAP) gives Jaipur a score of 29.37, reflecting a 

poor performance of the city. The low score is a result of the essential fact that Jaipur is the city 

with the third-highest cases of accidents reported after Delhi and Chennai. The number of 

fatalities per 100,000 inhabitants was calculated to be 24.7, and road accidents contributed to all. 

A report by CUTS International presents that the significantly high cases of accidents in Jaipur 

result from rapid urbanization. Amongst the fatalities, two-wheeler users, car users and 

pedestrians are the most vulnerable71. 

4.4.5. Urban Transport Governance 

Urban transport governance in Jaipur represents a multi-agency system of governance. Major 

agencies involved in the planning and implementation of the urban transport in Jaipur are - JDA, 

Jaipur Municipal Corporations (JMC), Public Works Department (PWD), Jaipur City Transport 

Service Limited (JCTSL), Jaipur Metro Rail Corporation Limited (JMRCL), Traffic Police and 

Transport Department and Unified Metro Transport Authority (UMTA). The roles each agency 

plays in the urban transport governance of Jaipur are presented in table 6.2. Based on the 

                                                 

68 Mehta, S. Assessment of Urban Mobility in Jaipur using the Sustainable Urban Transport Index (SUTI). 
69 https://urbanemissions.info/india-apna/jaipur-india/ 
70 Sharma, R., & Sharma, M. (2017). Restructuring Road Governance: A Case of Jaipur Rajasthan. International Journal on 

Emerging Technologies, Vol 8 (1), 504-511. 
71 Road Accidents in Rajasthan, Transport Department, 2018. 
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guidelines of the National Urban Transport Policy, the government of Rajasthan set up a Unified 

Metropolitan Transport Authority (UMTA) as a nodal agency for coordinating the efforts in a 

multi-agency setting. Besides, the Government of Rajasthan has also set up a unified urban 

transport fund to support the transportation system.  

Table 4.2: Agencies and their responsibilities68 

Agency Function 

JDA 

Coordination and formulating schemes for development of Jaipur region 

Including transport. Urban planning, Land use, master plan development, 

building bye laws, bridges, flyovers, Road/Rail over bridges, parking, to 

prepare master plan for traffic control & management, street lighting 

JMC 

Urban Planning including town planning, Regulation of land use, Urban 

amenities. Roads, bridges, flyovers, Road/rail over bridges, parking, Street 

lighting, Bus stops 

Transport 

Dept. 

Policy for traffic control, Vehicle registration, setting standards including 

safety and environment 

Traffic Police 
Prepare and execute the Traffic plan, awareness on road safety, 

Recommends road engineering changes to PWD, JDA, JMC 

JMRCL 
Own, operate and maintain Metro Rail system (not involved in building 

the system) 

JCTSL 
Own, operate and maintain Bus Rapid Transport, System, Bus Terminals, 

Roads, Flyovers, Setting service quality standards 

UMTA 

Formulation of progressive land use and transportation policy for 

metropolitan area. 

 Framing rules and regulations for Urban Transport. 

 Appropriate tariff policy. 

 Route determination and modal integration. 

 Setting service standards. 

 Ensure fair competition on routes, network or geographical areas. 

Rajasthan 

State Pollution 

Control Board 

Prevention and control of environmental pollution 

Enforcement of various relevant acts and rules 

There are multiple laws in urban transport that focus on different aspects. Multiple laws lead to 

the constitution of distinct and other frameworks for various aspects of urban transportation.  
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These laws are distributed between the State and Central governments. Therefore, failing to have 

any coordinated approach to accomplish the task results in the overall failure of the urban 

transportation system. The list of State level and Central level acts in Jaipur is presented in table 

6.3.  

Table 4.3: Legislation on urban transport in Jaipur68 

State Level Central Level 

Jaipur Development Authority Act 1982  Indian Railways Act, 1989 

Rajasthan Municipalities Act 2009 
National Highway Authority of India 

Act, 1988 

 Rajasthan Urban Improvement Act, 1959  Central Motor Vehicles Act, 1988 

Rajasthan Motor Transport Vehicles Tolls Act 1991 Central Motor Vehicles Rules, 1989  

Rajasthan Land Development Corporation Act, 1975  Central Road Funds Rule, 2007 

Rajasthan Highways Act, 2014  

Rajasthan Air (prevention & control of pollution) Act 1981  

Rajasthan Air (prevention & control of pollution) Rules, 

1983 

 

The state-level acts are primarily derived from the NUTP policy, which aims to move people, 

not vehicles. Similar to the discussion in Delhi’s policies overview section, the infrastructure-

related policies focus on a safe, secure, accessible and sustainable transportation system. Also, 

there are no studies for Jaipur to understand the impact of CNG on transportation. However, one 

might assume it will be similar to Delhi's.  

4.4.6. Derivatives from previous audit reports of Jaipur 

4.4.6.1. Findings from the Report of the Comptroller and Auditor General of India on 

General and Social Sector for the year ended 31 March 201772. 

 Jaipur city, with a population of 2.3 million, was not directly eligible for a metro rail project. 

Instead of preparing a Comprehensive Mobility Plan (CMP), Alternative Analysis and then 

a Detailed Project Report (DPR), State government prepared a DPR, a transportation study 

as part of DPR and thereafter a CMP. The more feasible corridor of Durgapura to Ambabari, 

which had higher projected ridership and Peak Hour Peak Direction Trips (PHPDT), was 

not selected. Instead, Mansarovar to Badi Chaupar corridor, which had lower PHPDT, lower 

                                                 

72 https://cag.gov.in/webroot/uploads/download_audit_report/2018/Report_No_1_of_2018 

General_and_Social_Sector_Government_of_Rajasthan.pdf 

https://cag.gov.in/webroot/uploads/download_audit_report/2018/Report_No_1_of_2018%20General_and_Social_Sector_Government_of_Rajasthan.pdf
https://cag.gov.in/webroot/uploads/download_audit_report/2018/Report_No_1_of_2018%20General_and_Social_Sector_Government_of_Rajasthan.pdf
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ridership and lower average lead compared to the Sitapura to Ambabari corridor, was 

executed first. 

 Further, the lower-cost technology of LRT was not explored. The Procurement of rolling 

stock in advance for Phase-IB resulted not only in the blocking of funds of 72.30 crores but 

also a reduction in useful life by almost four years. 

 Performance of phase-IA of Jaipur metro was poor as the average ridership during the first 

22 months of operation was just 19.17 per cent. Further, the ridership had been dropping 

drastically. With an operating revenue of 18.87 crore, JMRC is currently unable to meet its 

operating expenses of 85.56 crore for first 22 months. 

 During 2015-17, JMRC could earn only 16.34 per cent revenue of projected non-fare box 

revenue. They could neither commercially exploit the allotted land parcels nor lease out 

available area of nine metro stations. 

 Important safely equipment like rail cum road vehicle was not utilized for want of mandatory 

certification thereby compromising the safety of the metro system. The capacity of the 

power supply system installed by JMRC for phase-I was also much more than the present 

as well as the projected demand. 

 Thus, due to defective planning and hasty decision making, a financially unviable metro 

system was introduced in Jaipur city. 

4.4.6.2. Recommendations 

 Keeping in view the low ridership achieved so far in phase-IA of the metro, GoR may 

consider all alternative technologies like LRT for Phase-II of Jaipur metro so that the costs 

would be reduced and the project would be viable for PPP engagement. 

 GoR should constitute a DULT/UMTA for proper planning and effective implementation 

and operation of mass rapid transit systems in Rajasthan and in particular, Jaipur metro in 

the future. 

 Keeping in view financial prudence, JMRC should avail the full benefits of the available 

invested funds so that JMRC can minimise its operational losses by maximising interest 

income on investments. 

 As a record of hindrances encountered during contract execution is an essential document 

for deciding time extensions and attributability for contract delays, JMRC must insist on 

maintaining the hindrance register in all contracts with executing agencies. 



 

53 

 

 Because of the low ridership and high operating cost, JMRC should evaluate the reasons for 

the low utilisation of the metro system by conducting a detailed survey amongst both current 

and potential users and take up initiatives to increase the ridership. 

 As earning non-fare box revenue to the extent of 40 to 50 per cent was a necessity for the 

financial survival of the metro system, JMRC should strive to increase its non-fare box 

revenue by commercially exploiting its available land parcels and spaces at metro stations. 

 Considering the substantial operating losses, JMRC should immediately shift all its offices 

into its administrative building at Mansarovar and save hiring expenses of ` 6.80 lakhs per 

month. 

 Given the high operating costs and poor financial performance JMRC should immediately 

create an Internal Audit Department so that corrective action is taken on the Audit 

recommendations. 

4.4.6.3. Findings from the Report of the Comptroller and Auditor General of India on 

Economic Sector for the year ended 31 March 201773 

4.4.6.3.1. In Paragraph 2.1.10.1 

 The Transport Department also failed to prepare an action plan to phase out the 15-year-old 

vehicles. No action was taken to ensure that the Pollution Under Control Certificate centres 

was functioning as per prescribed norms.  

4.4.6.3.2. In Paragraph 2.1.10.2 

 The Transport Department neither conducted any survey to identify the places with heavy 

traffic nor assessed pollution load in significant cities of the State.  

4.4.6.3.3. In Paragraph 2.1.10.4 

 Transport Department did not have data on the number of vehicles which were found 

emitting excess pollutants during inspections by the flying squads.  

4.4.6.4. Recommendations 

 RSPCB should conduct source apportionment studies in all major cities to identify the 

quantum of pollution from various sources. Accordingly, comprehensive programmes for 

prevention, control or abatement of air pollution should be prepared and submitted to the 

State Government.  

 The Transport Department should conduct studies/surveys to assess pollution load in major 

cities so that measures for control and reduction of vehicular pollution can be planned. The 

                                                 

73https://cag.gov.in/uploads/download_audit_report/2017/Report_No5_of_2017_-

_Economic_Sector_Government_of_Rajasthan.pdf 

https://cag.gov.in/uploads/download_audit_report/2017/Report_No5_of_2017_-_Economic_Sector_Government_of_Rajasthan.pdf
https://cag.gov.in/uploads/download_audit_report/2017/Report_No5_of_2017_-_Economic_Sector_Government_of_Rajasthan.pdf
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Transport Department should make a strategic plan to phase out 15-year-old vehicles in a 

time-bound manner. It should take measures like offering subsidies/direct cost benefits for 

fleet modernisation as envisaged under Environment Policy. Inspections of PUC centres 

must be carried out to strengthen the functioning of these centres  

4.5. Gaps in the existing legislature 

 The Motor Vehicles Act (1988) was introduced when the vehicle density on the roads was 

very sparse, and income levels were significantly low compared to current times. This policy 

fails to address the congestion and pollution problems with substantial economic 

development and increased urbanisation. The weak penalties proposed in this policy and 

inefficient enforcement contribute to a significant share of users flouting the transport rules 

and regulations. However, the recently updated Motor Vehicle Act (Amendment Bill, 2019) 

has revised the penalties. The impact is yet to be understood. 

 The national transportation sector gained specific attention through JNNURM and NUTP 

policies. These policies aim to improve the safe, accessible, comfortable, and affordable 

public transportation system, reduce vehicle growth and air pollution and encourage 

hybrid/electric vehicles. For instance, the CMPs in Delhi and Jaipur assume a specific 

percentage increase in the modal share of public transportation. But, how public 

transportation should achieve high mode shares is not discussed. This lack of comprehensive 

policy preparation and evaluation creates a gap in knowledge about achieving the desired 

target. Additionally, lack of large-scale data collection and relying on old data projections 

leads to inefficient results.  

 Policies such as Transit-Oriented Development take a long time from amendment to 

implementation, leading to a significant rise in land prices. Therefore, acquiring the private 

land for developing the NMT infrastructure is challenging, which acts as feeders to transit 

hubs. Most of the major cities in India are yet to improve their feeder services and NMT 

infrastructure significantly. Further, the existing footpaths in Delhi and Jaipur are 

encroached by hawkers making it difficult for pedestrians to use those68 74. The inefficient 

and ill-maintained footpaths and lack of cycle lanes force commuters to opt for personalized 

vehicles.  

 The land markets are heavily distorted due to the complex zoning and development, making 

land acquisition difficult. Also, the zoning system creates a scarcity of available land for 

                                                 

74 https://www.dnaindia.com/delhi/report-speak-up-footpath-encroachments-blocking-delhi-s-way-2710266 
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infrastructure development. The local planning bodies have created well-planned pockets of 

townships outside the city limits to decongest the city by diverting some development areas 

to the city’s periphery. However, this has led to various issues such as urban sprawl, 

vehicular growth, reduction of agricultural lands and accessibility65. Due to scarcity in the 

supply of transportation infrastructure to these farther areas, vehicular ownership has 

increased. The development of the new townships has increased the land value, and the 

commercial complexes will be developed, leading to urban sprawl. Additionally, these areas 

have low density, and providing an excellent public transportation system is a challenge.  

 Despite the policies advocating for road safety, they are failing at the implementation level. 

The two-wheelers and pedestrians have been the primary victims of road accidents in both 

Delhi and Jaipur. India has a heterogeneous traffic system where all modes share the same 

space without any specific lane allotment. Due to increased motorized traffic and the 

absence of efficient non-motorized transport infrastructure, the NMT deaths due to accidents 

have increased. For two-wheeler users, easy manoeuvrability and reckless driving are the 

primary reasons for accidents. 

 The UN SDG Target 11.2 states that by 2030 “countries should provide access to safe, 

affordable, accessible and sustainable transport systems for all, with special attention to the 

needs of those in vulnerable situations - women, children, persons with disabilities and older 

persons”75. However, the transportation policies implemented in India do not include equity 

in its planning framework.  As mentioned above, the zoning system increases the land prices 

within the city limits forcing the low-income groups to the city periphery. Studies have 

shown that the lower-income group primarily depend on public transportation for 

commuting7677. Due to inefficient land use transport policies, low-income groups are often 

deprived of basic public transportation facilities, making commuting challenges78. 

Therefore, they rely on personal vehicles, making their trip costlier than public 

transportation and restricting them from travelling far in search of better opportunities. The 

high-income groups use more personal vehicles and contribute more to emissions and 

congestion, but the low-income groups bear a significant share of the impacts7980. 

                                                 

75UN-DESA (2015) Sustainable development goal 11. https://sdgs.un.org/goals/goal11 
76Pereira RH, Banister D, Schwanen T, Wessel N (2019) Distributional effects of transport policies on inequalities in access to 

opportunities in Rio de Janeiro. Journal of Transport and Land Use, 12(1), 741-764. 
77Dixit M, Sivakumar A (2020) Capturing the impact of individual characteristics on transport accessibility and equity 

analysis. Transportation Research Part D: Transport and Environment, 87, 102473. 
78Mahadevia D (2017) Gender sensitive transport planning for cities in India. Low Carbon Transport in India Project. 
79Titheridge H, Mackett RL, Christie N, Oviedo Hernández D, Ye R (2014). Transport and poverty: a review of the evidence.  
80Liu Y, Huang L, Onstein E (2020) How do age structure and urban form influence household CO2 emissions in road 

transport? Evidence from municipalities in Norway in 2009, 2011 and 2013. Journal of Cleaner Production, 121771. 

https://sdgs.un.org/goals/goal11
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 The National Policy on Biofuels was initially implemented in 2009. Due to the low supply 

of biofuels in India, the desirable blending targets of biofuels with petrol and diesel were 

not achieved. Therefore, the central government released the revised policy with new targets 

in 2019. According to the proposed targets for 2030, India requires to produce 22 per cent 

more biofuel. However, the annual production growth between 2019 and 2025 shows that 

production falls short by 86 per cent81. The central government’s electric mobility-related 

plans and policies will help shift energy usage away from fossil fuels. But the critical 

question that should be addressed is will it solve the emissions problem? Currently, the 

energy mix in India is 74 per cent non-renewable and 26 per cent renewable sources. 

Therefore, electricity generated under this energy mix leads to a significant increase in 

vehicular emissions82. Consequently, it is crucial to shift the energy sources from non-

renewable to renewable before expanding these policies to a large scale. 

 The primary role of urban development is allotted to the State or local governments 

according to the 74th Constitutional Amendment Act of 1992, making the lower-level public 

administration an essential player in urban development83. Also, the local governments are 

provided with administrative and fiscal decentralization. However, the reliance of local 

governments on the higher government levels for funding hindered the progress. They lack 

the power to gather additional revenue, and if this situation persists, cities will not be able 

to improve their infrastructure. The LUB’s across India used only 4 per cent of the total 

funds, showcasing the inadequate institutional capacity and inefficient policy 

implementation process84
. Therefore, the ULB’s must be empowered to operate as an 

independent body to accumulate funds needed for the infrastructure development projects. 

By doing this, the LUB’s can expand the infrastructure base, improve the quality of 

sustainability services to their residents, and provide for the accelerated growth of the Indian 

economy.   

 

                                                 

81The Wire (2020) Why Is India Struggling So Much to Get Its Biofuel Plan Right?. 

https://science.thewire.in/environment/why-is-india-struggling-so-much-to-get-its-biofuel-plan-right/. 
82 Verma A, Harsha V, Hemanthini AR (2018) Sustainable transport measures for liveable Bengaluru, Unpublished Project 

Sub Report, IISc Bangalore, India 
83Sharma D, Tomar S (2010) Mainstreaming climate change adaptation in Indian cities. Environment and Urbanization, 22(2), 

451-465. 
84Gijre V, Gupta S (2020) Urban Transport Governance Practice and Challenges in an Emerging Economy–Case Study of 

India. Transportation Research Procedia, 48, 2435-2445. 

 

https://science.thewire.in/environment/why-is-india-struggling-so-much-to-get-its-biofuel-plan-right/
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Chapter 5. Best Practices in Urban Planning 

The UN-Habitat identifies best practices in urban development to raise awareness of decision-

makers and share knowledge on principles and practical means and policy options to address the 

challenges urban developers face. Based on the said aspects, some best practices identified by 

UN-Habitat for its 11th Edition in the year 2017 are: 

Best Practice Aspects Key Highlights 

Riverbank Filtration 

project for Clean 

Water Production in 

Minya, Egypt85 

 Riverbank Filtration technology using soil’s natural ingredients to purify 

water was used in place of expensive purification plants.   

o 7 Riverbank Filtration Units were implemented and connected to the 

water network in Bani Amer and Kasr El Rakeeb (Edwa), providing 

access to clean potable water at home for more than 30,000 inhabitants. 

o 5 RBF units were implemented in Al Saidaa, serving more than 75,000 

inhabitants in Maghagha. 

o 3 RBF units were replicated with the funds of the Menya water 

company to serve more than 45,000 inhabitants in vulnerable villages in 

Maghagha. 

o In total, water interventions Provided water access to more than 150,000 

inhabitants in total in Edwa and Maghagha cities,  

 

Promising Practices on 

Climate Change in 

Urban Sub-Saharan 

Africa86 

 Lake Victoria: An integrated model for climate change-proof water utilities 

o Model utilized in Lake Victoria WEAP, a software from Stockholm 

Environment Institute can predict effects of climate change on water 

resource and supply and demand balance. 

o Run-off into streams, recharge to ground water and evapotranspiration 

are calculated to monitor climate change and water supply on the basis of 

climate parameters and hydrological processes. 

o The WEAP software uses a priority-based optimization system to allocate 

water in times of insufficient supply. All demand sites are assigned a 

priority between 1 (highest) and 99 (lowest). When supply is limited, the 

system gradually restricts water allocation to lower-priority demand. 

 Mombasa: A youth initiative to sustain mangroves and livelihoods  

                                                 

85 Riverbank Filtration Project for Clean Water Production in Minya, Egypt Project Brief, UN Habitat 

https://unhabitat.org/wpdm-package/report-riverbank-filtration-project-for-clean-water-production-in-minya-egypt/ 
86 Promising Practices on Climate Change in Urban Sub-Saharan Africa, UN Habitat https://unhabitat.org/promising-practices-

on-climate-change-in-urban-sub-saharan-africa/ 

https://unhabitat.org/wpdm-package/report-riverbank-filtration-project-for-clean-water-production-in-minya-egypt/
https://unhabitat.org/promising-practices-on-climate-change-in-urban-sub-saharan-africa/
https://unhabitat.org/promising-practices-on-climate-change-in-urban-sub-saharan-africa/
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o It is a joint venture for wetland preservation and socio-economic 

development. 

o The project promotes mangrove reforestation and ecotourism. 

o The project helped generate employment and it’s a community owned 

project 

 Kampala: Mobilizing women for climate change adaptation 

o Grass root inspection of the neighbourhoods particularly vulnerable to 

weather conditions was done.  

o Women focused mainly on how weather conditions (can) affect their 

domestic and commercial responsibilities and daily mobility. Men 

instead emphasized infrastructure and service needs in commercial 

places.  

o Climate change related capacity-building through local environmental 

management committees (which bring together residents, non-

governmental organizations and city authorities), in order to disseminate 

information about the effects of the changes on livelihoods 

 Nigeria: Business launches Green Building Council for climate change 

mitigation  

 

Good Practices and 

Lessons learnt in Post-

Conflict 

reconstruction in Sri 

Lanka87 

 Sri Lankan Government focused on major infrastructure such as road 

networks, railways, irrigation system and also community infrastructure 

facilities. 

 One key aspect pf the reconstruction and restoration work was the 

involvement of the beneficiaries (men and women) in the construction of 

their own homes and its community based processes. 

 New construction technologies were introduced to reduce cost, enhance 

environmental conservation and provide long term sustainability.  

 Access for differently abled, child friendly facilities, disaster risk reduction 

were the key focus during the planning of restoration works. 

 

  

Some other best practices worldwide which won the Dubai International Award for Best Practice 

in UN Habitat monthly features were: 

1. Solid Waste Management in Malindi, Kenya  

                                                 

87 Good Practices and Lessons learnt in Post-Conflict reconstruction in Sri Lanka, UN Habitat http://unhabitat.lk/wp-

content/uploads/2017/10/Good-practices-and-lessons-learned_Final-003.pdf 

http://unhabitat.lk/wp-content/uploads/2017/10/Good-practices-and-lessons-learned_Final-003.pdf
http://unhabitat.lk/wp-content/uploads/2017/10/Good-practices-and-lessons-learned_Final-003.pdf
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a. Since coastal cities have to deal with many plastic waste problems, regeneration 

Africa provided a community-based plastic collection and recycling system. 

b. Plastic waste from all over the city is mixed with sand to make sidewalks, paving 

stones, road designs etc. 

c. This entire process leads to an economic demand for plastics in the city and 

coastal areas of Malindi 

d. One-third of plastic waste produced weekly is removed for recycling purposes. 

 

2. Enhancing Community Resilience Through Public Space in Haiti  

a. 74.4 per cent of the Haiti population live in informal settlements. Hence, the 

public spaces resulted in dense, unhealthy and dangerous environments. 

b. Post-earthquake in 2010, (Emergent Vernacular Architecture) EVA Studio built 

three public spaces in response to the scarcity of communal urban spaces 

c. With over 6000 beneficiaries to the three public spaces, it enhanced community 

resilience by improving the quality of life and refining social cohesion among the 

youth and community.  

Some of the well-planned cities are shown below. 

  

Singapore city, Singapore Zurich, Switzerland 

Built on a patch of seemingly unusable swampy 

ground, Singapore is famous for its innovative 

architecture and its man-made green spaces that 

thrive in the midst of the high-density city. 

The success of Zurich’s transit system means there 

are fewer cars on the roads meaning less pollution, 

fewer accidents, and no more obtrusive parking 

lots. 
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Copenhagen, Denmark Chandigarh, India 

The city’s design has prioritized fixing the city’s 

sewage treatment facilities, which has led to better 

water quality, and creating sustainable architecture, 

which includes building sustainable drainage 

systems, recycling rainwater, creating green roofs, 

and managing waste efficiently 

 

Chandigarh was one of post-colonial India’s first 

planned cities, and it is famous for its architecture 

and urban design. The BBC even hailed 

Chandigarh, India’s most prosperous, clean, and 

green city, as one of the most successful ‘ideal 

cities’.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.bbc.com/culture/story/20151211-is-this-the-perfect-city
http://www.bbc.com/culture/story/20151211-is-this-the-perfect-city
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Chapter 6. Summary 

6.1. Key findings 

India has witnessed several failed cases in urban planning over the years.  Many aspects of city 

planning need attention and review, and some highly significant ones mentioned are 

highlighted below: 

 Strategy plans 

Master Plans are prepared with a vision of 20 years. With the growing population and the 

diversity in the city's economic and social structure, communities find themselves in dire 

need of upgrading, renovating or completely altering their institutional planning. Having a 

strategic plan in place to drive the master planning process will aid in your success. 

A strategic plan is an organization’s process of defining its direction and making decisions 

on allocating its resources to pursue this direction.  

 Integrated approach 

Spatial planning is an essential integrator of social, economic and environmental issues, 

particularly in the context of SDG 11, to “make cities and human settlements inclusive, 

safe, resilient and sustainable.” Integrating land use and institutional planning is vital for 

a successful urban model. Implementation of integrated urban planning is directly connected 

to the socio-economic conditions, legal frameworks, technology, and professional and 

educational potentials of societies, which differ for each country. Integrating social, 

economic and environmental factors into the city's planning process is very important for 

the sustainability of urban ecosystems. 

 Monitoring mechanism 

The compulsory contents of a short-term plan provide evaluating and monitoring indicators, 

which are relevant and timely and can be a defined set of prioritized purposes that relate 

directly to practice. This evaluation and monitoring of a short-term plan allow planning 

administrative officials to demonstrate accountability, effectiveness, and progress towards 

master plan policy goals. 

 

 

https://www.senior-living-development.com/senior-housing-planning/
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 PPP approach 

Public-private partnerships can be established in various areas in urban economic development. 

Local governments need to establish an institutional framework for the development of the PPP 

model in cities. 

 Encroachments 

City Issues 

Delhi88 

The Supreme court refused to vacate its stay on the proposed changes to Delhi’s Master Plan 

2021, which was tweaked to give relief to commercial establishments by increasing the 

floor area ratio and help them escape the court-monitored sealing drive. As many as 4,000 

shops, restaurants, offices and other commercial set-ups have been sealed in popular markets 

such as Defence Colony, Amar Colony, Meharchand Market, Hauz Khas, Khan Market and 

Karol Bagh. 

Kochi89 

The Maradu complex comprises 356 flats in five buildings and 240 families are living there. 

The apex court on September 6 had ordered its demolition by September 20 for violating the 

Coastal Regulation Zone (CRZ) rules.  

Mumbai90 

The Campa Cola Compound was constructed on land leased to Pure Drinks Ltd in 1955, 

which was permitted by BMC in 1980. The builders, during the period from 1984 to 1989 

constructed 35 more floors than what was approved by the BMC. The builders erected seven 

buildings, two of which were high-rise buildings of 17 and 20 stories. After the construction 

was completed nobody prevented the buyers from occupying their apartments or the buildings 

from forming co-operative housing societies which finally led to eviction and demolition of 

the buildings. 

Jaipur91 

The Jaipur civic body has dug heels to demolish the illegal structures in the city. The authority 

has submitted the list of 143 buildings in the Walled City that would be razed over the nine 

months under three phases.  

 

                                                 

88 https://www.hindustantimes.com/delhi-news/government-protecting-illegal-structures-with-eyes-closed-says-supreme-

court/story-gN55Hex6ILD20iZkdPWbHP.html 
89 https://www.news18.com/news/india/kochi-flat-owners-begin-hunger-strike-as-deadline-to-demolish-posh-flats-comes-to-

an-end-2310037.html 
90 https://en.wikipedia.org/wiki/Campa_Cola_Compound_Case 
91 https://www.99acres.com/articles/jaipur-municipal-body-tightens-the-noose-on-illegal-constructions-nid.html 

https://www.hindustantimes.com/delhi-news/government-protecting-illegal-structures-with-eyes-closed-says-supreme-court/story-gN55Hex6ILD20iZkdPWbHP.html
https://www.hindustantimes.com/delhi-news/government-protecting-illegal-structures-with-eyes-closed-says-supreme-court/story-gN55Hex6ILD20iZkdPWbHP.html
https://www.news18.com/news/india/kochi-flat-owners-begin-hunger-strike-as-deadline-to-demolish-posh-flats-comes-to-an-end-2310037.html
https://www.news18.com/news/india/kochi-flat-owners-begin-hunger-strike-as-deadline-to-demolish-posh-flats-comes-to-an-end-2310037.html
https://en.wikipedia.org/wiki/Campa_Cola_Compound_Case
https://www.99acres.com/articles/jaipur-municipal-body-tightens-the-noose-on-illegal-constructions-nid.html
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6.2. Auditors corner 

The audit reports of the Comptroller and Auditor General of India presented in this study covered 

the critical aspects of urban planning. However, there are certain aspects which need attention. 

Although section 6.1 highlighted some broad areas of focus, a few specific areas where the 

auditors may focus further are presented below: 

Water 

 One of the advantages of the high FAR is the ability to create more open space, which 

also helps in water percolation. However, high FAR leads to increased water wastage due 

to leakages often unaccounted at multiple points. The local water management authorities 

should implement strict rules to punish those who waste water. In line with this 

observation, the National Green Tribunal (NGT) released a notification on penalty for 

water wastage during Reverse Osmosis. While that is a welcoming move, the notification 

should include individual houses or communities with vast water wastage. 

 The grey areas in water management and sewage distribution highlight that multiple 

unauthorized colonies have connections that result in revenue loss. Additionally, there is 

no proper monitoring of how much water wastage occurs. The land unavailability made 

it challenging to build adequate sewer systems.  

 The amount of water that is treated at sewage plants in considerably lesser than the 

installed capacity. In Delhi, only 460 MGD of sewerage is being treated against the 

installed capacity of 607 MGD (76 per cent) in Delhi. 

 The East and northeast districts of Delhi are undergoing arsenic contamination of 

groundwater; furthermore, other districts have recorded nitrate and fluoride pollution. 

 The water stress zones should not contain water-intensive industries. However, according 

to the industrial profile by MSME, many beverage plants and textile industries in the 

Jaipur region rely on vast amounts of water resources in the water stress zone.  

 On the regulatory end, the absence of the groundwater regulation act is leading to private 

water tankers commercially exploiting groundwater by private bore well. The PHED and 

state groundwater departments have failed to curb this practice and require attention. 
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Green Belts & Wetlands 

 Green belts and wetlands are deteriorating due to rampant encroachment of various 

developments. The illegal pumping for irrigation release of untreated effluents and solid 

wastes into the wetlands is killing the city’s lakes, reservoirs and groundwater bodies. 

 This report highlighted instances where various projects were approved at high water 

stress locations. Such projects require an environmental audit on their impact on 

greenbelts and wetlands. 

 As per CGWA Guidelines, 2018, “All industries abstracting groundwater > 500 m3/day 

in Safe and semi-critical and > 200 m3/day critical and over-exploited assessment units 

shall be required to mandatorily implement artificial recharge measures as per norms 

given in section 3.3.2. 

 The National forest policy advocates for 33 per cent of green cover, which applies to the 

State green cover and industrial locations. The CPCB provides the guidelines for the type 

of trees to be used for plantation. However, India’s forest cover is yet to reach its target 

forest cover, and many cities are lacking in this area which requires an environmental 

audit. 

Transportation 

 The CMPs are the crux of mobility planning in cities, but they lack proper policy 

framework and data. CMP’s across a majority of the cities in India fail to incorporate the 

comprehensive policy package analysis resulting in an inefficient urban transportation 

system. The comprehensiveness of the policy framework should be upgraded, and better 

data collection should be facilitated.  

 The audit reports usually look at the indicators such as fleet utilization, scheduled 

kilometres, and breakdown of buses from Delhi Transport Corporation. Additionally, other 

indicators such as bus stop spacing, level of service and equity in transport policies are 

some crucial indicators. These are vital indicators that are often ignored in audit studies 

due to the lack of a regulatory framework. These indicators play a prominent role in 

improving the transportation system’s efficiency and require attention. 

 India is one of the countries in the race against climate change, and a significant effort is 

undergoing. Policies such as the National Policy on Biofuels, NEMMP, and GUMS focus 

on creating zero-emission vehicles/electric vehicles. Although the time-lines of these 

policies are a few years ahead, do we have the necessary infrastructure to achieve the 
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targets? Since our primary electricity source is non-renewable sources, will India succeed 

in reducing emissions? These areas require continuous monitoring to keep emissions under 

control.  

 Passengers transported per crore of investment made per kilometre is one of the main 

variables that measure the success of any infrastructure project, besides other vital 

parameters like travel demand on the corridors, etc. Although the Metro rail system has 

high occupancy compared to the bus, investments are high. Compared with Bus Rapid 

Transit System (BRTS), investments in metro rail are almost 40 times that of the BRTS. 

However, the number of passengers transported per hour per direction is more by just four 

times. The return on investment for BRTS is significantly higher compared to metro 

services54.  

Considering that this report cannot cover all topics, some crucial indicators for urban planning 

and the supporting indicators are presented in Annexure III. 
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Annexure I 

 

ISO Certifications on Urban Planning: 

Why EMS for cities92 

1. Incorporating EMS in cities will have environmental aspects prioritized at the local and 

city level. This will have global long term benefits from local actions.  

2. Provides a platform for broader dissemination of information and documentation of city 

level ISO activities which helps in assessing performance and measure progress over 

time. 

3. Implementing EMS creates better awareness-building and stream-lined decision making 

processes that involve all levels and sections of a city government. 

4. Successfully implementing EMS in cities will help decision makers to prioritize and 

integrate into existing day-to-day activities, eliminating or reducing any financial 

constraints and limitations. 

5. Extensive internal and external exchange of information, identification of best practices, 

wider participation, training and seminars, etc. that will remove the constraints of lack of 

knowledge and technologies to implement an EMS. 

TATA Trusts partnered with World Council on City Data (WCCD) to deliver the City Data 

for India initiative. The main idea behind the City Data for India initiative was to contribute 

towards improvement of infrastructure services, development and prosperity of quality of life of 

the millions of Indian urban citizens. This initiative was designed to empower decision-makers, 

city leaders and citizen from major cities in India to make decisions for improved city planning, 

infrastructure investment and operational performance management using international 

standards and comparable city data. 

Municipal bodies of five major cities in India have considered the importance of ISO 

certification in Smart City Mission namely, Ahmedabad, Bhopal, Bhubaneshwar, Chennai and 

Vijayawada93. Jamshedpur, Pune and Surat are the first three Indian cities to achieve the ISO 

37120 Certification for Sustainable Development of Communities. The ISO 37120 has a total of 

100 indicators (46 core and 54 supporting) and some of them are shown in the figure below. 

                                                 

92 UNEP, http://www.unep.or.jp/ietc/activities/urban/EMS_city.asp 
93 https://www.tatatrusts.org/article/inside/tata-trusts-and-world-council 

http://www.unep.or.jp/ietc/activities/urban/EMS_city.asp
https://www.tatatrusts.org/article/inside/tata-trusts-and-world-council
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SUSTAINABLE DEVELOPMENT OF 

COMMUNITIES 

 

ISO 37120- INDICATORS FOR CITY 

SERVICES & QUALITY OF LIFE 

 

ISO 37122 

Indicators for smart city 

 

ISO 37123 

Indicators for resilient cities 

 

1. Energy 

2. Education 

3. Economy 

4. Water and sanitation 

5. Wastewater 

6. Transport 

7. Urban Planning 

8. Solid Waste 

9. Telecommunication & 

Innovation  

 

1. Environment 

2. Finance 

3. Fire & Emergency response 

4. Governance 

5. Health 

6. Recreation 

7. Safety 

8. Shelter 
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Annexure II 

 

Functional Plan Proposals 

Functional plan on 

Transport for 

National Capital 

Region- 203294 

Regional Plan-2021 NCR proposed development of road & rail network in the 

region in order to provide efficient and economic rail/road based transportation 

networks (including mass transport systems) for sustainable development along 

with development of Intra-City Urban Transport. The road network in NCR is 

developed and maintained by NHAI, PWD, MCD, NDMC, Delhi Cantonment 

Board and DDA.  

 

It proposed a hierarchical system of road network 

 Development/up-gradation of primary road network which included 

express-ways, national highways and some important state highways 

 Secondary road network which included major district roads and tertiary 

road network to provide access to all villages, work places, employment 

centres, residential areas, etc.  

 It also proposed development of Regional Rapid Transit System (RRTS) 

to connect regional towns with Delhi and with Sub-regional Centres; 

orbital rail and Mass Rapid Transit System (MRTS) for Delhi and CNCR 

towns. 

Road network form and its spread has been analyzed using the following tools: 

1. Road density 

2. Accessibility 

3. Mobility 

4. Connectivity 

 

Functional Plan for 

Ground Water 

Recharge in NCR 

NCR is a water scarce region and dependent upon surface water sources from 

outside its boundaries for water supply. The total water availability from rainfall, 

canal transfers, share of NCR in flood waters from upstream dams and reservoirs 

is insufficient. This creates a huge demand supply gap and with growing 

population, the gap is likely to increase. Groundwater has emerged as an important 

source of water augmentation in NCR. The regional plan 2021 has put forward 

policy recommendations for recharge of ground water by protecting land for 

ground water recharging, recharge of aquifers, and creating public awareness.  

 All the constituent States of NCR would implement the policies of 

rainwater harvesting more effectively in their respective sub-regions and 

for that would consider changes in building bye-laws or a new legislation 

as needed. An Action Plan for Groundwater Recharge be prepared for 

rural and urban areas by the constituent States of NCR.  

 The schemes of construction of check-dams for ground water recharging 

and “deepening of village ponds and lakes would be taken up by the 

constituent States under the existing employment schemes.  

 Integrated Water Management Plans would be prepared by the constituent 

States including recycling of waste water for their respective district and 

sub-regions. Steps will be taken to conserve water, reduce losses and 

                                                 

94 Functional Plan on Transport of NCR-2031,  
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promote use of water saving flushing cisterns, etc. suitable public 

education campaigns as felt necessary would be launched. 

  Each participating State would prepare a unified ground water policy in 

NCR and would ban ground water exploitation in dark areas identified by 

Central Ground Water Board. In this regard, the constituent States would 

adopt the Model Bill, which was issued by Ministry of Water Resources, 

Government of India in January, 2005 to regulate and Control the 

Development and Management of Ground Water in their respective sub-

regions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

77 

 

Annexure III 

 

Theme Core Indicator Supporting Indicator 

FINANCE 

 Debt Service ratio (debt service 

expenditure as a  per cent of a 

municipality’s own-source 

revenue) 

 Capital spending as a percentage of 

total expenditures  

 Own-source revenue as a 

percentage of total revenues  

 Tax collected as a percentage of tax 

billed 

FIRE AND 

EMERGENCY 

RESPONSE 

 Number of firefighters per 

100,000 population  

 Numbers of fire related deaths per 

100,000 population  

 Number of disaster related deaths 

per 100,000 population  

 Number of volunteer and part-time 

firefighter per 100,000 population 

 Response time for emergency 

response services from initial call  

 Response time for fire department 

from initial calls 

GOVERNANCE 

 Voter participation in last 

municipal election (per cent of 

eligible voters)  

 Women as a  per cent of total 

elected to city-level office 

  per cent of women employed in the 

city government workforce  

 Number of convictions for 

corruption and/or bribery by city 

officials per 100,000 population  

  Citizen’s representation: number of 

local officials elected to office per 

100,000 population  

 Number of registered voters as a  

per cent of the voting age 

population 

HEALTH 

 Average life expectancy  

 Number of in-patient hospital 

beds per 100,000 population  

 Number of physicians per 

100,000 population  

 Under age five mortality per 

1,000 live births 

 Number of nursing and midwifery 

personnel per 100,000 population  

 Number of mental health 

practitioners per 100,000 

population  

 Suicide rate per 100,000 population 

 

RECREATION  

 Square meters of public indoor 

recreation space per capita • Square 

meters of public outdoor recreation 

space per capita 

SAFETY 

 Number of police officers per 

100,000 population  

 Number of homicides per 

100,000 population 

 Crimes against property per 

100,000  

 Response time for police 

department from initial call  

 Violent crime rate per 100,000 

population 

SHELTER 
  per cent of city population living 

in slums 

 Number of homeless per 100,000 

population  
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 Percentage of households that exist 

without registered legal titles 

SOLID WASTE 

  per cent of city population with 

regular waste collection 

(residential)  

 Total collected municipal solid 

waste per capita per year  

  per cent of the city’s solid waste 

that is recycled 

  per cent of the city’s solid waste 

that is disposed of in a sanitary 

landfill  

  per cent of the city’s solid waste 

that is disposed of in an incinerator  

  per cent of the city’s solid waste 

that is burned openly  

  per cent of the city’s solid waste 

that is disposed of in an open dump  

  per cent of the city’s solid waste 

that is disposed of by other means  

 Hazardous Waste Generation per 

capita (tonnes)  

  per cent of the city’s hazardous 

waste that is recycled 

TELECOMMUNICA

TIONS AND 

INNOVATION 

 Number of internet connections 

per 100,000 population  

 Number of cell phone 

connections 

 Number of landline phone 

connections per 100,000 population 

TRANSPORTATION 

 Km of high capacity public 

transport system per 100,000 

population  

 Km of light passenger public 

transport system per 100,000 

population 

 Annual number of public 

transport trips per capita  

 Number of personal automobiles 

per capita 

 Percentage of commuters using a 

travel mode other than a personal 

vehicle  

 Number of two-wheel motorized 

vehicles per capita  

 Km of bicycle paths and lanes per 

100,000 population  

 Transportation fatalities per 

100,000 population  

 Commercial air connectivity 

(number of non-stop commercial air 

destinations) 

URBAN PLANNING 
 Green area (hectares) per 100,000 

population 

 Annual number of trees planted  

 Areal size of informal settlements 

as a percentage of city area  

 Jobs/housing ratio 

WASTE-WATER 

  per cent of city population served 

by waste-water collection  

  per cent of the city’s waste-water 

that has received no treatment  

  per cent of the city’s waste-water 

receiving primary treatment  

  per cent of the city’s waste-water 

receiving secondary treatment  

  per cent of the city’s waste-water 

receiving tertiary treatment 

 

WATER AND 

SANITATION 

  per cent of city population with 

potable water supply service  

 Total water consumption per capita 

(litres/day)  
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  per cent of city population with 

sustainable access to an improved 

water source  

  per cent of population with 

access to improved sanitation  

 Total domestic water 

consumption per capita 

(litres/day) 

 Average annual hours of water 

service interruption per household  

  per cent of water loss (unaccounted 

for water) 
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ANNEXURE IV 

 

Water policy in NCT95 Water policy in NCR96 

 Delhi will increasingly recycle treated 

waste water to augment resources. 

Some initiatives have been taken but 

there is no coherent policy in this 

regard  

 Technological upgradation will be 

adopted by DJB to obtain efficiencies 

and economic benefits 

 Delhi will continue to maintain its 

claims on its share of Ganga Basin 

waters while stressing on augmentation 

of supplies from future upstream 

reservoirs in the Yamuna basin  

 Conveyance losses will be steadily 

reduced  

 Yamuna river pollution abatement is to 

be attained  

 Ground water depletion and rain water 

harvesting has been a concern in the 

current policy 

 Fledgling efforts at awareness raising 

are made occasionally but do not exceed 

tokenism 

 With an objective to protect and conserve 

both surface and ground water resources, it 

has been proposed that at least 2-5 per cent 

area should be earmarked under water bodies 

(natural as well as constructive). 

 Promotion of recycling and reuse of waste 

water for non-drinking purposes. 

 Recharge of aquifer through various means 

has also been proposed 

 Integrated regional water supply scheme to 

be prepared after preparation of blue print for 

water resources in the region. 

 Sewerage system to be introduced in phased 

manner in all the towns. Smaller towns/rural 

areas to be provided with Low Cost 

Sanitation initially 

 

 

 

                                                 

95 Water Policy for Delhi, Delhi Jal Board Sucheta- Literature Review\Planning Models\Delhi Development Plan\NCT Water 

policy.pdf 
96 Regional Plan 21, NCR, Sucheta- Literature Review\Planning Models\Delhi Development Plan\NCRPB Water Policy.pdf 
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