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Abstract 

 

The perpetual increase in human population calls for a need to understand the future 

of urbanization. Along with that, a pressing issue that arises is the ever-increasing demand of 

one of humanity’s most essential necessities - water. The following research aims to 

academically explore the concepts of urban sustainability and Smart cities, using the case of 

the cities of Raipur and Atal Nagar. Moreover, the research is conducted with a specific 

emphasis on the currently implemented water systems of both cities.  

 

It serves the purpose of adding literature to a previously unexplored area, with the 

hope of understanding the impact of newer technologies. Additionally, the integration of 

‘Smart’ solutions to solve problems would affect the daily lives of citizens. The study 

analyzes the water systems of both cities and maps the journey of water along its course, 

from the naturally occurring source to the end user. It further attempts to understand the 

difference between the implementation of water systems and also analyse the impact of the 

drainage and sewage systems. Lastly, it aims to measure whether the Smart City systems are 

maintained to last over a widespread area and for a specific time frame and thus, if the Smart 

City project can create as much change as promised.  

  

This report is a product of several hours of conversations with various involved 

parties, ranging from the government officials and engineers involved in the planning 

process, to the doctors who treated the epidemics. These conversations have further been 

analysed along with extensive field visits to places such as the water treatment plants and 

sewage plants of the two cities. Lastly, it includes the primary data collected from the citizens 

of the cities, ranging from high-income groups to the slums of Shakti Nagar.  

 

The following paper will address all the observations and analyses made, post the 

collection of primary and secondary data. 
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CHAPTER 1: 

INTRODUCTION 
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“Raipur city has been developing for years. It hasn't just started developing only 

because of the Smart City mission. Smart City concept is for developing and 

beautifying the old and developed cities. The mission works on making the cities more 

efficient by providing the basic amenities and bringing new technologies to make our 

cities as developed as the cities in other developed countries.” 

                                        - Shiv Dubey,  

                         Editor, Dainik Bhaskar 

 

‘Smart cities’ aim to work towards the implementation of smart and innovative 

systems to increase their efficiency and productivity. If these systems are implemented, the 

question that arises is whether they are to be maintained in a working condition or not. 

Furthermore, whether these implementations are as widespread and equally distributed as 

they are claimed to be also becomes a point of enquiry. 

 

Smart Cities are increasingly being perceived as the future of urban development in 

many countries. The module for ‘Smart Cities’ involves the overall development of a city by 

incorporating intelligent, progressive and entrepreneurial elements. 

 

Even though the term ‘Smart Cities’ has become a household name, the definition of 

the same is not thoroughly understood by its users. There is a general misconception which 

may be caused due to the use of words like cyber, digital, knowledge, etc. to define the same. 

In the following chapter we aim to define the term ‘Smart City’, and clarify the various 

aspects that it encompasses. 

 

How would one determine whether a city has truly become ‘Smart’? Furthermore, 

how do we grade a city to be smarter than the other? Without having a criterion for grading 

the smartness of the city, claiming that a city is one cannot be justified. 

Implementing technological upgradations to traditional systems is not enough to 

make a city ‘Smart’. Instead, an interaction between technology and humans is advised in 

order to bridge the gap between the system and the users. In order to facilitate this 

interaction, the population needs to be equipped enough to understand and assist the 
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technology. Hence, the questions that arise are: Is the population capable of interacting with 

the technology? If yes, is the interaction happening? And if no, how would the systems run 

efficiently without getting the required feedback from the users? 

 

Raipur and Atal Nagar are two drastically different Smart Cities that have adopted 

different approaches to the Smart City Mission. Raipur has adopted the title of a ‘Smart City’ 

by updating their older systems and incorporating smart solutions. Whereas, Atal Nagar has 

been developed from the ground up by implementing smart solutions during the planning of 

the city. Studying the extent to which these plans have been turned to reality, becomes one of 

the purposes of the paper.  

 

In this chapter, we aim to set a backdrop for the research paper by introducing Raipur 

and Atal Nagar as two different Smart Cities, one which was made a Smart City recently, and 

the other that was planned as a Smart city from the ground up respectively. We also hope to 

study the sustainability of their respective approaches towards the different facilities that are 

being incorporated with respect to the cities being Smart.  

 

Through our research we hope to understand more about the aims and the 

implementations of the new policy, as well as the varied perspectives and opinions of the 

town’s citizens regarding the same. This research will provide us insight about the better 

approach - to modify existing city or to build a new city to provide basic amenities to citizens 

in more efficient ways. 
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Map 1: Madhya Pradesh – Chhattisgarh 
Source: Scribble Maps 

 

1.1 Raipur and Atal Nagar 

 

The 26th State of Union India, Chhattisgarh, came into existence on November 1st, 

2000, after the bifurcation of Madhya Pradesh (refer to Map 1). Due to the slow pace of 

development in the state, the then Prime Minister Atal Bihari Vajpayee initiated the 

expansion of Chhattisgarh. Therefore, a need for a new capital for the new state surfaced 

(Bahga, 2017).  

 

The town of Raipur has been in existence since the 9th century. According to one of 

the many historic stories, it has been said that King Ramachandra’s son Brahmdeo Rai had 
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established Raipur and named it after himself in around 1402 A.D. He belonged to the 

Kalchuri dynasty of Tumman. As a result, Chhattisgarh was declared a separate 

commissionary in 1854 by the British Government with its headquarters at Raipur. Raipur 

attained its municipal status in the early 1867s and was subsequently upgraded to becoming a 

Municipal Corporation in 1967. After gaining colonial independence, Raipur district was 

included in the Central Provinces and Berar.  

 

Consequently, Raipur was declared the capital city of Chhattisgarh, the tenth largest 

state of India. It is in the central part of the state. The Mahanadi river flows east of the city 

and the Maikal Hills guard the north-western part of the state. In the north, the state is bound 

by the Chota Nagpur plateau.  As per the 2011 census, Raipur has a population of 10,10,433 

(Raipur City Census 2011 data, n.d). It was declared a Smart City in the second round of the 

list of Smart Cities 2016 released by the Government.  

 

Naya Raipur, refer to Map 

2, is a city approximately 25 

kilometer away from Raipur. After 

the demise of the Late Mr. Atal 

Bihari Vajpayee, the Government 

of Chhattisgarh, in light of all the 

developments he had initiated, 

chose to rename Naya Raipur as 

Atal Nagar. Atal Nagar’s 

construction began in the year 

2012, with the aid of the Smart 

Cities Mission initiated by the 

Government of India. It is 

considered to be the world’s first 

integrated city as 27% of the land is 

solely left for greenfield and afforestation which makes it the first ever greenfield Smart City 

of India.  
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1.2  The Question of Sustainability 

 

There have been multiple definitions that can be used to define the concept of 

sustainability, as well as many broad terms that require explanations. Hence, through 

research, one of the definitions which could be incorporated in our research has been 

mentioned in the paper published by McGill University:  

 

“Sustainability is the process of living within the limits of available physical, natural 

and social resources in ways that allow the living systems in which humans are embedded to 

thrive in perpetuity” (Alberta, n.d). 

 

Looking at the subjectivity of the process itself, it is evident that the term is too broad 

to be defined in a specific manner. This explains the reason behind the numerous definitions 

proposed by various scholars. One proposed explanation for sustainability explores the 

durability of the quality of services provided to the citizens of a city. Therefore, the aspects 

which come under the concept of ‘sustainability’ include provision of affordable housing, 

ensuring good quality education, continuous water supply, electricity and so on. 

 

In modern-day civilisation, the need of the hour has become the conservation of 

resources. A rising population and improvement in medical facilities have increased the 

strain on the stock of resources. This is the reason that sustainable development has become 

an issue of interest in several countries worldwide. Hence, the concept of Smart Cities was 

introduced, and one of the many examples of such Smart Cities is Atal Nagar and 

Chandigarh.  

 

1.3 Concept of a Smart City: 

 

According to the Smart Cities Council, a Smart City is defined as one that uses 

'information and communications technology (ICT), to enhance its livability, workability and 

sustainability' (Roy, 2016). Using Mr. Devendra Kumar’s definition, to further simplify 
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‘smart’ in an urban setting, is anything that makes tasks faster, simpler and more economical, 

whereas, a ‘city’ is a liveable place which provides services and facilities to the citizens. 

Hence, the term ‘Smart City' came into place.  

 

There are three types of area-based development methods for successful 

implementation of the Smart Cities Mission:  

                                                       

 

Figure 1: Types of Area Based Development Method 
Source: GOI, 2018 

     

 

1.4 Smart Cities in the Indian Context 

 

The Indian government, led by the Bharatiya Janata Party (BJP), came to power in 

mid 2014. It was then decided to incorporate the concept of Smart Cities, by releasing a list 
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of 100 cities that were to undergo this mission. They were expected to adopt ‘smart 

solutions’ for better resource allocation and consumption. To ensure that there is a rise in the 

standard of living of people, sustainable infrastructure was a part of the design as well. The 

main aspects of the system were guaranteed water and electricity supply, improved solid 

waste management and sanitation, powerful IT connectivity, and assured safety and security 

of citizens. By monitoring the factors that contribute to sustainability, ‘smart solutions’ 

consist majorly of the intelligent management of the implemented systems. The Smart Cities 

Mission was inaugurated by the Prime Minister Mr. Narendra Modi in June 2015, and was 

allotted a budget of ₹ 48,000 crores for the next five years (2015-2020) (Aijaz & Hoelscher, 

2015).  

 

The Government of India has recognised the importance of urbanisation and sees it as 

an opportunity for growth. With a growing change in the social and environmental aspect,  

urbanisation has led to significant impacts worldwide (WHO, 2018). As a result of this, India 

is facing a large increase in urbanisation due to a constant increase in the population of the 

country. As highlighted in Figure 1, using the Census data, the growth of population in an 

urban area is greater than the rural population. This has lead to the increase in urban 

population from around 27.8% (286 million) in 2001 to 31.2% (377 million) in 2011 and is 

estimated to be 40% by 2030 and more than 50% by 2050 (Jawaid & Khan, 2015).  

 

India is the world’s second most populated country, and an increasing number of 

issues come as a result of it. The problem of population boom in India has been prevalent 

since the late 1980s. Eventually, the National Population Policy (NPP) was established in 

2000. However, this policy was not a huge success. One of the main reasons for this is that 

more than 50% of the population is in the reproductive age group. Along with this, a strict 

mechanism to follow up on the policy’s implementation was not put into place. Due to this, 

population growth could not be monitored properly. Thus, to accommodate this increasing 

population, an efficient, yet budget friendly system of allocating and managing resources is 

required. This can ensure sustainable future growth. Hence, Smart Cities in India fulfill this 

need and act as the efficient and sustainable solution to the problem (Sadhguru, 2017).  
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According to the Ministry of Urban Development, nearly 31% of the current 

population of India lives in cities, and this number is expected to rise up to 40% by 2030 

(India, 2015). This drastic rise in population highlights the need for more efficient systems in 

the cities. Therefore, by using appropriate technology, smart solutions can be created, which 

result in problem-solving, and therefore increase sustainability. Hence, the Government of 

India launched the Smart Cities Mission on 25th June 2015. 

 

However, in a paper written by Rumi Aijaz and Kristian Hoelscher regarding India’s 

Smart Cities Mission, some of the issues regarding the implementation of the Smart Cities 

Mission were highlighted. It emphasized the need to address the grey areas, such as the needs 

of the poor, public safety, disaster management, and energy and environment management; 

provision of a better revenue model based on the available resources; and a specific rationale 

for the selection of a particular area to be qualified to become a Smart City (Aijaz & 

Hoelscher, 2015). 

 

 

Figure 2: Aspects of a Smart City 
Source: Deloritte 
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The key aspects that help a city into becoming Smart are: adequate water supply; 

assured electricity supply; sanitation, including solid waste management; efficient urban 

mobility and public transport; affordable housing, especially for the poor; robust internet 

connectivity and digitalization; good governance; sustainable environment; safety and 

security of citizens, particularly women, children and the elderly; and lastly, health and 

education (refer to Figure 2) (Bajaj, 2018). Atal Nagar came second in the third round of the 

winning cities by merit (Government of India, 2018). 

 

Taking the initiative to rebuild the existing land, Raipur was made into a Smart City. 

Pan city development as well as area based development were undertaken. The idea was to 

implement smart solutions such as intelligent traffic management system, augment the 

existing water supply and provide affordable housing to the citizens. This improves the 

sustainability of the entire Smart City. The key focus seems to be the improvement of the 

traffic management systems with tools such as intelligent traffic signals, surveillance 

cameras, variable message signs and information boards, and traffic enforcement systems, 

such as e-challan, red light violations detection systems, speed violation detection systems, 

etc., and surveillance systems for safety purposes which include CCTV surveillance, 

pedestrian-only streets, 100 per cent door to door collection and removing street parking 

(Smart Cities Council, 2017). 

 

According to the plan constructed by the Atal Nagar Vikas Pradhikaran (ANVP), 

there have been integrated projects that are being executed by Schneider Electric and IL&FS 

Technologies Limited. Installation of rainwater harvesting systems has been made mandatory 

to ensure the conservation of water resources. The public buildings are being built on the 

basis of the green building concept where less water is used, energy is optimised efficiently, 

natural resources are conserved and less waste is generated. It is also a ‘zero sewage 

discharge city’, equipped with a decentralised sewage treatment which improves efficiency. 

An advanced water management system for recycling has been set up.  The aim of the 

installation of such systems is to ensure that the city turns green and becomes 

environmentally friendly simultaneously. With the use of Command and Control Centres in 

both Raipur (still under construction) and Atal Nagar, (supported by Schneider Electric, 
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inaugurated in June 2018) the centres would be able to monitor the integrated systems and 

improve the services provided to each citizen.  

 

However, the twin epidemic outbreak of Hepatitis E and Jaundice in 2015 questions 

the implementation and effectiveness of the water systems. The outbreak took place due to 

the contamination of drinking water from the sewage pipelines in DD Nagar, Raipur, and has  

negatively impacted the citizens ever since.  An average age of 11.6 years in children; 28.12 

years for men; 29.75 years for women and, lastly, 57.28 years for the elderly age group above 

50 were affected (Negi, et al., 2015). Moreover,  a flood-like situation occurred in  August 

2018 due to heavy monsoon rains, which caused the Mahanadi River, Raipur’s main source 

of water, to overflow.  

 

There are many aspects that are considered while building a Smart City, and despite 

having implemented different water systems, Raipur faced the outbreak of Jaundice and 

Hepatitis E, and the recent flood-like situation in August 2018, which led to a lot of 

casualties. One of the key elements of the Smart Cities Missions is ensuring efficient and 

adequate water supply, which gets hindered through the outbreak of such diseases. Therefore, 

finding our common interest as a group, we chose this as our topic to further explore on our 

research.  

 

1.5 Research Statement 

 

Smart Cities and Urban Sustainability: A Case Study of Raipur and Atal Nagar, with respect 

to the currently implemented water systems.  

 

1.6 Aims and Objectives  

 

 To broaden our understanding of the Smart Cities Mission and understand its 

implications  

 To analyse the future consequences of the Smart Cities Mission and its sustainability  
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 To understand the water supply and sources of water for Raipur and Atal Nagar, and 

then recognise their differences 

 To study the measures taken in the drainage and sewage system of Raipur, after 

bearing the consequences of the Hepatitis and Jaundice outbreak, and analyse their 

effectiveness 

 To analyse if the currently implemented water distribution system in Raipur and Atal 

Nagar are sustainable enough with regards to the rapid increase in population  

 

1.7 Research Methodology  

 

The primary goal of our research is to study the two cities with respect to their 

modern day development in the form of Smart Cities, and explore the aspect of water 

systems within the established system.  

 

We used in-depth interviews, surveys and audio-visual recordings as the primary 

tools of data collection. It was ensured that we obtained informed consent from all 

participants of the study before any data was recorded or collected. The sample was 

determined using convenience sampling, expert sampling and snowball sampling to collect 

information from a variety of individuals who would provide various perspectives for the 

research. 

 

The interviews were semi-structured in nature, which allowed room for encouraging 

open-ended discussion while exploring focused themes relevant to our research objectives. 

We interviewed officials of ANVP and Raipur Development Authority (RDA), to understand 

existing systems in greater depth and the measures taken to resolve the concerns of the 

citizens. To understand the problems faced from the perspective of the citizens, interviews 

with the journalists of The Times of India, The Hitavada, and Dainik Bhasker were 

conducted. This helped us gain a deeper understanding of the effectiveness of implementing 

the Smart Cities Mission in India with regards to Raipur and Atal Nagar. Additionally, we 

conducted interviews with experts such as Mr. Ninad Bodhankar, Professor of Water 

Resource Management & Geology, Dr. Tribhuvan Jain, a doctor practicing in Raipur, and 
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Mr. Ashok Kumar Biswal, Regional Director, Central Ground Water Board of Chhattisgarh 

(CGWB). This, furthermore, helped contribute to gaining an in-depth analysis of  the 

currently implemented water systems. 

 

The surveys were an amalgamation of open-ended and closed-ended questions, with a 

sample size of 100 for both the cities. A sample size of 100 ensured the collection of data 

from various socioeconomic backgrounds that are relevant to the area of study. This helped 

us study the nature of the experiences in terms of the issues faced by the citizens, and to 

further analyse them.    

 

Our research methodology, from a more overall aspect, enabled us to learn more than 

we had imagined. Through various connections, we were able to establish contact with 

diverse people which enabled us to expand our research entirely. While these conversations 

opened our eyes about the entire situation, we were able to draw parallels and view the 

bigger picture overall.  

 

1.8 Limitations 

 

Our research study faced multiple limitations. We anticipated many of the problems 

that we could potentially go through while researching on our topic pre-field. While 

establishing contact with various government officials, we had assumed that the government 

officials could create impediments in the collection of data. Therefore, a wholesome 

understanding of this data could be hindered, as they may be unwilling to disclose certain 

areas where they faltered. We were somewhat correct about our prophecy as some of them, 

due to the upcoming elections in November 2019, could not help us largely because of it.  

 

Despite the conciseness of the research topic, the selected sample sizes created a 

sense of hindrance as the problems faced by the people on a broader aspect could not be 

addressed. It has only helped us assume that the citizens are in a similar situation and it 

would not allow us to have more concrete evidence.  
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Our lack of expertise from the water systems aspect acted as a barrier as we failed to 

understand and analyse the statistics as in-depth as possible. While gaining hydrological data 

and knowledge acted as a plus point for us, it was hard for us to mainly grasp a gist of the 

reports sent by the CGWB. Hence, as a result, we relied on our secondary sources and 

interviews to tell us more about the water systems and their levels.  

 

Some of the citizens who were interviewed did not feel comfortable sharing their 

situation. They experienced a sense of inferiority and embarrassment because of their living 

conditions, and did not want to answer questions in the survey. This was especially the case 

for the women. 

 

A lack in gaining access to a variety in the secondary sources made it hard for the 

entire group to gain better knowledge pre-field and post-field. This created restrictions on the 

literature that we could review and analyse as the information was not easily available. 

Therefore, such limitations did not only limit our research but also motivated us to conduct 

this study since the topic has not been widely researched upon. Hence, considering it is a 

recent phenomenon that is yet to be explored widely, we based our research objectives 

accordingly to draw conclusions.  
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Having discussed the broadness of the concept of sustainability, we decided to 

explore every aspect that comes under building a city, which meant digging deeper into 

electricity, transport, affordable housing, education etc. This evaluation helped us identify the 

gaps in information available on the internet in terms of the availability of resources to 

research upon, and moreover, provide a deeper essence to our research topic.  

 

 

Figure 3: Aspects of Sustainability 
Source: ANVP Presentations 

 
 

2.1 Electricity  

 

The city of Atal Nagar was conceptualized in 2007 as a new and advanced city that 

could accommodate the needs of the new state of Chhattisgarh. The city implemented smart 

systems and solutions to various aspects of the city such as water, transportation, drainage 

system, etc. 

 



 

16 
 

As per the websites of Naya Raipur Owners group and ANVP, the electrical 

infrastructure has been planned in three phases. The basic infrastructure is created in Phase 

One so that it can accommodate the increased load in the next phase. By the end of the third 

phase, the electricity requirement of Atal Nagar is expected to be 565 MVA (MegaVolt-

amps) with an average household electricity consumption of 2 kWh (Kilowatt hours). 

(Templatemo, n.d.)  

 

The NRDA subcontracted the implementation of their electrical systems to Schneider 

Electric. They have created an end to end smart grid solution which includes two parts: the 

underground power grid and the SCADA system. The first part is the physical network that is 

used to transport energy from the power plant, where energy is generated, to the end 

consumer’s household. The power grid used in Atal Nagar leverages smart sensors and IoT 

(Internet of Things) to provide real-time data about the flow of electricity throughout the city. 

The SCADA, which is a part of the Integrated Command and Control Center, monitors real-

time data of demand and supply and ensures continuous supply of water and electricity to 

households in Atal Nagar.  

 

This system ensures that electricity is monitored real-time, and thus, problems such as 

leakages, reduction in supply, wear down of connecting wires and pilferage of electricity do 

not take place. Further, it helps monitor disproportionate usage of electricity in any specific 

area and thus facilitates the understanding of  the reasons for the same.  

 

Lastly,  Raipur and Atal Nagar have imposed a ruling that all governmental buildings 

located within the two cities will have to use solar panels for at least a portion of their total 

energy consumption (Electricity the infrastructure for success, n.d.). The implementation of 

this rule and the extent of successful execution of these solar panels is unknown.  

 

2.2 Transport  

 

The public transportation in Raipur is not enough to fulfill the demands of all of its residents. 

Moreover, the available transportation lacks proper connectivity. For example, there is no 
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direct bus to the airport, causing one to use their personal vehicle or book a taxi in order to go 

to the airport. It is very important to have a bus service that connects important locations like 

the railway station and the airport, which is not available in Raipur. Furthermore, after 9-10 

pm, there is no public transport available in the city.                

    

Atal Nagar is among five other cities in the country chosen as ‘Demonstration Cities’ for the 

Centre’s ambitious Sustainable Urban Transport Project (SUTP) As mentioned by the article 

in the Daily Pioneer (Reporter, 2018). 

 

In order to make Atal Nagar a sustainable city, the concept of Transit Oriented Development 

(TOD) is being adopted. The Chhattisgarh Government is aiming towards encouraging the 

use of public transport by allowing more density along the public transport corridors. This 

will make public transport financially sustainable and would also reduce the usage of 

personal vehicles in the new capital city. For the TOD, bus shelters are constructed within a 

walkable range from the sectors for ease of connectivity.  

 

 
Map 2: Major roads in Raipur 

Source: Shaping a New Capital to Fit Indian Life 
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According to another article on the Daily Pioneer about BRT system, an interim bus 

service is already running between Raipur and Atal Nagar (Reporter, 2016). In Raipur, the 

transportation sector is open to both the public and private sector. The advantage of this is 

that there is no inconvenience with regards to commuting from one place to the other as there 

is no shortage of buses, cabs or auto-rickshaws. This triggers a gap which questions the 

introduction of BRTS in a scenario where other transportation methods were abundantly 

available.  

 

On the other hand, even though the interim bus service exists, there is no such 

efficient transportation system other than the public bus that goes from Raipur to Atal Nagar. 

The Bus Rapid Transit (BRT) shelters have bicycles that can be used by anyone upon 

unlocking the bicycle via a mobile application. Bicycle tracks are being promoted to reduce 

the emission of greenhouse gases and decrease the congestion on roads, thereby reducing 

accidents. Further, these tracks and walkways are also being used to tackle the problem of 

last mile connectivity.  

 

The Naya Raipur Mass Transport Ltd., which had been established to act as a Special 

Purpose Vehicle to carry out the objectives of building, constructing and developing public 

transport system has proposed to develop the BRTS with private sector participation. Hence, 

a public-private partnership will ensure that there are no gaps in transportation.  

 

The ANVP is working on developing a ‘Transport Hub’ which will spread over an 

area of 161.9 hectares. The hub would include setting up Light Rail Transport System 

(LRTS) stations. As stated by the officials, 12.55% of the total area of the new capital city is 

being earmarked for the 'Transport Hub'.  

 

Further, the Naya Raipur Mass Transport Ltd. (NRMTL) is developing a total of three 

BRTS corridors, which cover about 40 kilometers with the exclusive ‘Right of Way’ along 

with the possibility of mixed route extension. 
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The operator maintains 30 air-conditioned buses at routes designated by NRMTL. If 

the fleet requirement is more, 10 more buses of similar specifications would be provided by 

the operator. 

 

2.3 Housing  

 

All major eco-development projects in Atal Nagar are to be equipped with rainwater 

harvesting, solar energy, and internet connectivity. Furthermore, the innovative utility 

corridor that enables services such as water supply, sewerage, telecom, and electricity is 

managed under the ground. About 27% of its land has been earmarked for afforestation and 

greening initiatives, with the vision of making the city bloom in the lap of nature.  

 

The residential areas have been envisioned as energy and waste efficient, where all 

houses will not only have round the clock potable drinking water supply but would also get 

wastewater recycled. Atal Nagar flaunts the status of being a ‘zero discharge’ city with a 

decentralized sewage treatment system. It has advanced water management projects, that 

include wastewater recycling, rainwater harvesting, smart meters and green infrastructure to 

keep stormwater overflow at bay. This recycled water is then utilized for watering the plants 

and trees across the city. The best part, however, includes the digital utility services that the 

residents of Atal Nagar will be experiencing in the future.  

 

The Chhattisgarh Housing Board mentions in its article that it has engaged in the 

construction of houses under integrated/ composite housing schemes and allotment of houses 

under categories such as lower income group, middle-income group, and higher income 

group. (https://cghb.gov.in/projects/presentations/Naya%20Raipur%20Sector-29.pdf )  

 

 

According to Sunil Kumar Singh, Executive Engineer of the Chhattisgarh Housing 

Board, the main aims of construction in a typical housing sector are to increase the rate of 

development in housing and the infrastructure related to it. They also use technology to 

modernize housing and cost efficiency. After establishing Atal Nagar as the new 



 

20 
 

administrative capital of Chhattisgarh, new schemes had been launched where many as 

40,000 poor families in the urban area were to be given housing. In December 2014, the state 

government also announced a one time grant for lower income group houses in Atal Nagar 

(Singh, n.d.). 

 

Image 1: Housing in Atal Nagar 
Source: Discover India Program 2018-19 

 
He also mentions that, one of the major issues that arise with affordable/budget 

housing is that even though the people are provided with housing and basic amenities, the 

infrastructure around them might not be affordable. Hence, the people might not be able to 

cope up with the living standards of the city. Atal Nagar, being a high-tech city, might not be 

considered affordable for the lower strata of the society, irrespective of the fact that they are 

being provided with affordable housing and amenities. The paper highlights the quality of 

housing that would be provided to the citizens from weaker financial backgrounds and the 

work that has been completed already, but it nowhere mentions the other aspects of the 

infrastructure that will affect their lives, such as affordable healthcare and education, 

employment etc. (Singh, n.d.) Under various government schemes around 40,000 poor 

families were to be given houses in Atal Nagar. However, the research paper does not 

consider the possibility that some, if not many families might be illiterate and not be fully 

aware of the technologies implemented in the city. This, therefore, suggests that they would 

not be able to take full advantage of the infrastructure. It is unknown the awareness levels of 
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these new residents and if any awareness programs are underway that will enable them to 

interact with technologically integrated systems. 

 

2.6 Education  

 

Raipur is slowly turning into the main education hub of North India. Alongside IIT, 

AIIMS, IIIT, NIT, Hidayatullah National Law University and Journalism University, 

different medical colleges and advanced education organizations are presently being 

constructed in the city. 

 

The study of reasons for dropout at elementary level paints a clear picture of the 

status of education in the state, according to which, the general populations in provincial, and 

hence, several regions of Chhattisgarh are denied access to education. Furthermore, this issue 

is considered unavoidable in the state. As indicated by an information record in 2015, the 

percentage of individuals who have never gone to an educational institution is between 30% 

to 37%, in the urban country and provincial territories. The level of such individuals in the 

state capital, Raipur is 32.6% whereas other areas like Bastar and Dantewada have half and 

59.2% separately. In Raipur, about 48.12% of the woman populace went to educational 

institutions (Study of Reasons for Dropout at Elementary Level, 2014). 

 

An 18-acre land has been acquired to build an 'Education City' at Saddu region in 

Raipur, at an expense of 20 crores rupees. The Education City is produced by the State Tribal 

and Scheduled Caste Welfare Department. Various projects will be implemented on the basis 

of the enthusiasm and mental needs of the children in schools. The schools would also 

include a computer lab and several smart classes. The education system of Raipur has 

changed drastically over the last decade (Study of Reasons for Dropout at Elementary Level, 

2014).  
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Year 2001 2011 

Total Percentage  68.51 75.56 

Male Percentage  81.97 85.24 

Female Percentage  54.81 65.75 

Table 1: Study of Reasons for Dropout at Elementary Level, 2014 

 

The table above shows the education rate of 2001 and 2011 of Raipur according to 

the Census data. The table clearly shows increase in the literacy rate of Raipur. By 

comparing the census data we can say that the rate of education is increasing decade by 

decade (Study of Reasons for Dropout at Elementary Level, 2014).  

 

Schooling has enhanced in Raipur because of the Right to Education. The execution 

of Right to Free and Compulsory Education Act has prompted enhancement in numerous 

education indicators both at the state level and in Raipur locale. According to DISE (District 

Information System for Education) 2011-12, the aggregate number of schools in Raipur was 

5,704 which was a five percent expansion over the quantity of schools in 2009-10. This 

expansion in the quantity of schools is a consequence of the dedication of the State 

Government to include an elementary school inside a sweep of one kilometer of each area 

(Study of Reasons for Dropout at Elementary Level, 2014).  

 

As far as the framework goes, 94.2 percent of schools in Raipur answered to have had 

a drinking water office. In a dominant part of these cases, the source of drinking water is a 

drag well. Notwithstanding, just 37.1 and 41.8 percent schools answered to have a latrine for 

girls and boys separately (Study of Reasons for Dropout at Elementary Level, 2014).  

 

Another critical part of education infrastructure is the framework made for Children 

with Special Needs (CWSN). RTE Act centers around comprehensive instruction for CWSN 

and urges them to go to school. Along these lines, it is crucial  to have legitimate 

infrastructural offices to help the particular needs and necessities of CWSN in schools. In any 
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case, DISE information uncovers that just 28.7 percent of schools in the region of Raipur had 

an incline in 2011-12 (Study of Reasons for Dropout at Elementary Level, 2014). 

 

All higher education institutes that have been inaugurated till date are universities that 

focus on specialization based education. For instance, Indira Gandhi Agriculture University 

specialises on all aspects of agriculture in the form of higher education. There was no 

literature informing us about the Primary Education facilities in Atal Nagar which acts as a 

significant gap.  

 

2.7 Pollution Level 

 

According to Fourtane, with a constant increase in pollution the air quality is 

deteriorating. This is poses a threat to public health. According to a study about 95% of the 

global population is breathing harmful air (Fourtane, 2018). In order to curb this problem 

Smart Cities along with the help of mobile operators are using predictive Internet of Things 

(IoT) (Fourtane, 2018). The IoT concept  refers to organised interconnection of daily objects. 

The primary vision is to allow access of data that can help control the physical world from a 

distance. Multiple sensors are connected to the internet. This would then monitor the physical 

world as well as interact with each other (Arco, Boccardoa, Lingua, & Noardo, 2016). In this 

way, the sensors would be able to provide real time updates to the officials. There are some 

cities that are eliminating the harmful effects of air pollution through integrating technology. 

For instance, Glasgow a Scottish city  has a project called “sensing the city”. The project uses 

mobile technology to monitor pollution. The IoT provides with air quality data for the areas 

as well as identifies the pollution sources. Another instance is Beijing. They have created a 

Smog free tower that is able to clean 30,000 cubic meters of air every hour using just 1,170 

watts of energy. The particles collected are used to make things such as cufflinks and rings. 

Moreover, they have started using electric buses which are estimated to reduce carbon 

dioxide elimination by 42 tonnes annually (Fourtane, 2018).  

 

With respect to Smart City mission proposed the does address reducing air pollution 

by creating walkways. Moreover, they plan to reserve areas and use them as open spaces 
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such as parks and playgrounds. The aim is improve the quality of living for the citizens. The 

mission has not mentioned if they would be considering IoT concept to curb air pollution as 

such. With regards to the features the mission has defined it seems difficult to achieve the 

aim of reducing air pollution. Having said that there is a possibility that they have used IoT 

but there is not yet being documented. This opens possibility for research on field. 

 

In 2016, Raipur was declared to be the 7th most polluted city in the word by the 

World Health Organization, as described in an article of the Times of India. (Drolia, 2016) 

This poses a need to incorporate pollution control in the smart city development plan of 

Raipur. Information about whether any mitigation techniques are adopted or not is absent 

from the available literature.  

 

On the other hand, Atal Nagar has aimed to reserve 27 per cent of the area as a green 

area, and has planted nearly 5 lakh plants for the same, as mentioned in the Brochure 

presented by the NRDA. (NRDA, 2014) This has been done to curb the pollution in city but 

the information about the success of the same is not available. 

 

2.8 Healthcare 

 

When it comes to health care services, Raipur has everything to cater to the needs of 

the suffering patients, from hi-tech hospitals to blood banks and pharmaceutical stores. The 

rise in population and development graph in the city has necessitated the demand for good 

healthcare facilities. Raipur is rapidly-emerging as a hub of industrial and other economic 

activities and is actively adding to the revenue generated for the state of Chhattisgarh. 

Although Raipur is not yet a metropolitan city, it has its fair share of government, private and 

multispecialty hospitals to serve its citizens. It is now equipped with the most cutting-edge 

healthcare facilities for ailments as well as emergencies. The city has both Government aided 

hospitals and private hospitals/nursing homes. The state government is also cognizant of the 

importance of healthcare issues and has been taking initiatives in that direction. Raipur has a 

number of good public hospitals run by the government and accessible to poor people. There 

are numerous maternity homes and clinics that add to the medical infrastructure of the city. 
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Voice of a Citizen 
In one of the areas of Shakti Nagar, Raipur, there 
are approximately 12-14 houses, whose source of 
water for the supply is the underground tank. This 
50-year-old tank has one tap which ensures the 
provision of water for its citizens. However, for 
the last three months, there has been no supply of 
water through the tap; due to which the citizens 
used another public tap, placed on the other end 
of the street. In the middle of the street flows a 
small drain which leads to a bigger drain later. 
During the monsoon season, however, one of the 
main problems that arises is that backflow of 
water, which leads to an overflow of the dirty and 
used water. This has been the reason and cause 
for the increasing casualties in the locality.  
 

 
Image 2: Drain Line of Shakti Nagar 

Source: Discover India Program 2018-19 
 

 

 
Image 3: Main Drain of Shakti Nagar where the 

Drain Line connects 
Source: Discover India Program 2018-19 

Round-the-clock ambulance services are also 

available for the transportation of patients 

from one part of the city without any 

wastage of time (Health Care Facilities in 

Raipur, Medical Stores in Raipur, 2018). 

 

Yet, in recent years, some issues have 

come to light which depict the less than ideal 

current state of the healthcare system. These 

issues have come up mainly due to 

corruption and the misuse of power by the 

authorities that is prevalent in the city. 

 

According to the study - Uncovering 

Coverage: Utilisation of the Universal Health 

Insurance Scheme, under the Rashtriya 

Swasthya Bima Yojana (RSBY) a one-time 

fee of Rs 30 is paid to avail an insurance 

card which will require the government to 

pay the annual insurance premium for 

families covered under the scheme, entitling 

them to hospitalization up to Rs 50,000. It is 

supposed to be a ‘cashless’ insurance and 

people can avail completely free services in 

public or private  hospitals impaneled under 

the scheme. These hospitals have agreed to 

provide services at pre-designated package 

rates and are not supposed to ask for extra 

money from patients. Yet, studies show that 

this health insurance has not ensured a 

completely cashless service and most private 
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hospitals demand additional sums of money from patients even after they have used the 

insurance. Moreover, a study conducted in the slums of Raipur uncovered that 96% of 

women had to incur additional expenses for hospitalization, regardless of card use (Nandi, 

Dasgupta, Garg, Sinha, Sahu, & Mahobe, 2016). To add to this, the scheme seems to have 

given way to unethical tendencies on the private sector’s part. Patients with simple ailments 

have often been subjected to unnecessary procedures by hospitals for maximizing insurance 

claims (Nandi, 2018). 

 

On top of that, most of the enlisted private hospitals are concentrated majorly in the 

urban areas, and since there is more profit to be made here, the private sector remains 

hesitant to go to remote or rural areas, rendering many of the poor unable to use insurance. 

According to Nandi in a different article, a 2014 study showed that only 21% of 

hospitalizations of poor people from Raipur slums got covered by insurance, even though 

Raipur boasts of the largest number of enlisted hospitals (Nandi, 2018). 

 

A major issue here is that government facilities now have to compete with private 

hospitals for public funds despite providing cheaper services to poor people in remote areas. 

The state’s budget reveals that insurance scheme funds are continuously increasing in 

proportion with the health budget to sponsor more expensive treatments. This leaves lesser 

funds for the government health system which is already very under-resourced.  

 

Lastly, in order to charge more money from the patients, at least twenty major private 

hospitals have denied treatment under the Mukhyamantri Swasthya Bima Yojana (Chief 

Minister Health Insurance Programme) and are also not following RSBY guidelines. They 

claim that the insured amount paid to them for treatments of BPL people under RSBY is 

“very low” and that the introduction of a scheme for non-BPL people will “seriously damage 

business and thus will affect services” (Nandi, 2018). 

 

All things considered, we can argue that even though there are a lot of available and 

accessible health care services in Raipur, due to the prevalence of corruption and medical 

malpractices, a major segment of the city’s population cannot reap their benefits. 
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In Atal Nagar, on the other hand, a major obstacle in terms of healthcare is the fact 

that the entire city has less than ten functional healthcare facilities. These are located far 

away from some major residential spaces and it is cumbersome to travel to them in times of 

emergency. Moreover, one of the city’s two well-established hospitals with technologically 

advanced facilities is a Cancer Hospital, which the locals prefer not to visit under the belief 

that it will not offer treatments for other ailments. Long hours of travel, combined with high 

medical expenses, discourage the citizens from availing medical services here. Finally, a 

significant gap in the literature about healthcare in Atal Nagar is the lack of information 

available about the healthcare system and infrastructure. 

 

2.9 Water 

 

2.9.1 Sewage Treatment Systems 

 

Raipur uses a Centralized Sewage Treatment System. All drainage pipes from different 

houses dump the sewage in a common, open drain. The sewage travels through the open 

drains, and is released directly into ponds and lakes. According to the ‘Case Study of 

Image 4: Water Treatment Plant Atal Nagar 
Source: Discover India Program 2018-19 
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Raipur’, written by Varad Shende, the City Sanitation Plan identified 9 key issues about the 

sewage treatment system of the city. The issues highlighted are as follows: 

 

1) In the urban poor areas, individual and community toilets are inadequate and 

deficiently designed. This results in open defecation and severe health impacts. 

2) Improper solid waste is dumped in storm water drains and in open areas. There is 

unscientific management of dump sites that receive waste from the city and a lack of 

treatment and scientific final disposal. 

3) There is a higher risk due to improper septic tanks and septage management, leading 

to contamination of water bodies/water supply distribution system and incidences of 

waterborne diseases. 

4) The coverage of centralised sewer network in Raipur is insufficient and the 

willingness of households to get connected is low. 

5) The existing sewage treatment system consisting of 7 oxidation ponds is defunct and 

the total sewage generated in the city is untreated. 

6) Poor maintenance and non-integration of the available storm water drainage network 

renders it underutilised leading to a considerable number of water logging areas and 

hence unhealthy conditions. 

7) Sub-standard quality of water is supplied and accessed in several areas in the city. 

8) The existing Institutional and Governance Framework of RMC is not equipped 

adequately to administer the sanitation development and management services. 

9) The existing financial management system does not meet the demands of the current 

and future sanitation requirements. 

(Shende, 2018) 

 

As per Varad Shende, in the document titled Case Study Raipur, the report concluded 

that the existing functioning sewerage systems are beset with functional deficiencies such as 

system overload, inadequate flow, diluted sewage, treatment process mismatch and other 

related operational issues. This creates the need to examine the existing system and modify it 

accordingly (Shende, 2018). 
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After reviewing the City Sanitation Plan, the Raipur Government modified the 

sewage treatment systems in certain areas to incorporate the decentralized type of system. 

For example, Bandhwa Talab, located in Raipur, serves as a catchment area for the disposal 

of wastewater. The Government identified approximately 950 individuals residing in that 

area during the time of the project. It was incurred that about 100m³ wastewater is discharged 

into the pond everyday. Furthermore, around 60% of this wastewater accounts for the 

domestic wastewater that is discharged from households. Hence, the authorities felt the need 

to modify the wastewater disposal techniques followed at Bandhwa Talab, to reduce the 

pollution caused by the disposal. (Shende, 2018) 

 

The first step taken by the Government was fixing and limiting the boundaries of the 

catchment area discharging into the Bandhwa Talab depending on the connectivity of the 

houses to the stormwater drainage channel. Secondly, surveys were conducted to review 

citizen’s response to the provision of sanitation infrastructure. The lake properties such as the 

water quality analysis and depth analysis were also looked into. Modifications were made 

and Bandhwa Talab was designed to incorporate the design of a decentralized sewage 

treatment system. The Government has planned to upscale the pilot intervention to other 

lakes in Raipur to maintain the efficiency of the wastewater treatment system (Shende, 

2018). 

 

However, the research conducted by the government in order to fix the drainage 

channel does not mention the functionality of these modified treatment systems. This can be 

considered as a gap in the information found.  

 

Atal Nagar, on the other hand, has incorporated the decentralised water system 

(DEWAT), (SANITATION AND WASTE MANAGEMENT, n.d) which was developed by an 

international network of organisations and experts. According to a report published by the 

Central Pollution Control Board in 2015, Chhattisgarh has no sewage treatment plants. 

Therefore, the STP built in Atal Nagar is the first of its kind, as described in the document - 

inventorization of sewage treatment plants (Inventorization of Sewage Treatment Plants, 

2015). This treatment technique is designed to incorporate comprehensive wastewater 
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strategies. This not only includes the technical requirements and configuration for the 

treatment of wastewater at that location, but also takes the specific socio-economic 

conditions that are unique to the location into consideration.   

 

As mentioned in the DEWATS guidebook and as seen in the table below, the technical 

configuration of DEWAT system divides the entire process into four basic treatment steps: 

 

1) Primary Treatment: 

Sedimentation refers to the 

settling of solids at the bottom of 

the treatment tank. In this stage, 

the easily settleable solids are 

removed from the tank. 

 

2) Secondary Treatment: In 

this stage, anaerobic digestion is 

used to treat the biodegradable 

(organic) waste materials and 

sewage sludge present in the 

water, in the absence of oxygen. 

During anaerobic digestion, 

anaerobic microorganisms such as 

acetogens (acetic acid forming 

bacteria) and methanogens 

(methane forming archaea) are 

mixed into the wastewater to 

convert the biomass into biogas.  

 

 

 

Figure 4: Basic Treatment process of DEWAT 
Source: Decentralised Wastewater Treatment Systems 

(DEWATS) and Sanitation in Developing Countries 
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3) Secondary Aerobic/Facultative treatment: This stage takes place in horizontal gravel 

filters. Mineralisation of suspended or dissolved organic compounds takes place as 

well as settling of mineralised particles happens.  

4) Post-Treatment: This stage consists of septic tanks, anaerobic baffled reactor, a gravel 

filter and aerobic facultative ponds. Here sedimentation takes place, which helps to 

remove the finest suspended particles. Removal of algae is also done at this stage. 

(Gutterer, Sasse, Panzerbieter, & Reckerzüge, 2009) 

 

According to an article in the daily pioneer, in the DEWAT system, water collected from 

each location is treated in smaller separate treatment tanks, thereby breaking the entire 

process in smaller segments. This further aims to increase the quality of water as individual 

treatment would increase efficiency in the management and treatment of the water. 

According to Daily Pioneer, Atal Nagar has been identified as a ‘Zero Discharge City’, 

which means that the industrial wastewater acquired will be treated in the plant and reused by 

the residents of the city. This prevents the release of wastewater in sewer systems, therefore 

reducing the pollution caused due to sewage water being dumped in the rivers and lakes. 

(Reporter, 2016) 

 

2.9.2 Water supply and source 

 

The major source of water for Raipur is the Kharun river, and for Atal Nagar is the 

Mahanadi river. For the first 80 kilometers of Mahanadi river’s course, it flows in the north 

direction and drains the Raipur district, and also touches the eastern portions of Raipur city. 

At this stage, the river is narrow, and the total width of its valley is about 500-600 meters. 

Around 2134 villages in the district of Raipur use groundwater for drinking purposes. The 

State Government has sanctioned an amount of Rs 26.73 crore for the Mahanadi Main Canal 

Project, which will provide drinking water to the city of Raipur.  

 

According to the water supply plan given by the architect and planner of ANVP, Mr. 

Dilip Shekdar, the initial water requirement for the city is being met by the anicut that is 

constructed on the Mahanadi river near the Tila village. This anicut is situated 23 kilometers 
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away from Atal Nagar (Shekdar, n.d). Moreover, Mahanadi river is perennial with additional 

flow of water coming from Pairi and Sukha river which would account for the amount of 

water that is required for Atal Nagar’s development project. Another surface water resource 

that is available near the surroundings of Atal Nagar is the river Kharun. However, River 

Kharun is not perennial, and serves as a source of water for Raipur city as well. Hence, it is 

not considered as a dependable source of water for Atal Nagar. 

 

The city’s water supply system is planned to work on a  Public-Private Partnership 

Model (PPP). The proposed water supply system aims to incorporate water management 

techniques that are economically viable as well as socially and environmentally acceptable. 

ANVP has planned specific techniques for water conservation and water recycling in order to 

make Atal Nagar a ‘Zero Discharge City’. The Mahanadi Main Canal that runs along the 

western banks of the Mahanadi river feeds the extensive canal network present in Atal Nagar. 

 

ANVP promises to provide the city with clean potable water supply all day with the 

help of highly pressurized hydro-pneumatic pumping network. This pumping system is 

sourced through a Water Treatment Plant with the capacity of 52 million litres per day 

(MLD), as mentioned by the ANVP website (WATER RESOURCES, n.d.). 

 

We were able to find the source of water for Raipur and Atal Nagar but the research 

papers do not mention the orientation and efficiency of the water distribution channels. Also, 

there is a lack of data on the loss of water that happens during transmission of water in both 

the cities. 

 

2.9.3 Drainage System & Flood Control Mechanism 

 

It is mentioned in the ‘City Sanitation Plan Report of Raipur’ given by the Raipur 

Municipal corporation that the city uses a combination of natural and man-made drainage 

and rainwater collection systems which collect the surface runoff and ultimately discharge it 

into the river Kharun. Furthermore, the report declares the rainwater collection systems in 

several areas of the city as poor and inadequate, which makes the city prone to flooding. 
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According to the daily pioneer article, Raipur witnessed a flood like situation in 

August 2018 (Reporter, 2018). This raises a question about the measures taken in order to 

maintain these drainage mechanism and avoid floods. 

 

 

 

 

 

On the other hand, The Daily Pioneer newspaper recently announced that Atal Nagar 

has planned to incorporate an ‘Intelligent Rainwater Drainage System’. This system will 

have indicators that would send an alert if water gets logged in a certain area. This is 

perceived as an innovative idea to prevent floods that can potentially lead to a loss of 

resources. Further, to avoid the problem of low coverage, the installation of rainwater 

harvesting systems is mandatory in all buildings constructed in Atal Nagar. This way, the 

amount of rainwater harvested is increased drastically. Along with this, the ANVP has 

constructed fifty-five reservoirs in the area to store the rainwater, which ensures that wastage 

is reduced by a large amount. 

 

In Raipur as well as Atal Nagar, there is a lack of hydrological data that is rainfall, 

streamflow, groundwater levels, drainage maps, evaporation. The lack of information about 

the same acts as a gap in the literature found. 

Image 5: Drainage System in Raipur 
Source: Discover India Program 2018-19 

 



 

34 
 

 

2.9.4 Drinking water quality analysis  

 

In the conventional and genetic analysis written by Dr. Sanjay Singh Negi, the huge 

Hepatitis-E outbreak was brought to light in the year 2014 (N., B., R, P., & U, G, 2015). In 

the same year, the jaundice outbreak took place, and the two were referred to as a ‘twin 

outbreak’ by an article published in The Times of India newspaper, written by Anuja Jaiswal 

(Jaiswal, 2015). Sewage treatment capacity of Chhattisgarh State is 89.64 MLD in contrast to 

sewage generation of 951MLD. 861.36 MLD untreated sewage is discharged to water bodies 

and is responsible for deteriorating its water quality (India, 2015). 

 

As per the document, an overview of ground-water scenario in Raipur urban area, the 

current situation of Chhattisgarh groundwater is as such that the water requirement of a city 

depends on the total population and industrialization. The water requirement is worked out 

@170 lit/capita/day (lpcd) for domestic need. According to this estimate, the yearly water 

requirement for Raipur urban area at present is 62.05 million cubic meters (MCM). This 

requirement is met through surface and ground water resources. As per the data obtained 

from Raipur Municipal Corporation (RMC Water Works Department, 2011)), total water 

supply by RMC is 150 MLD, i.e. 54.75 MCM. Out of it 127 MLD (i.e. 46.35 MCM) is 

supplied from surface water sources. The rest 23 MLD (i.e. 8.4 MCM) is supplied through 

ground water sources. RMC supplies a total of 54.75 MCM against a demand of 62.05 

MCM. Remaining 7.3 MCM is met entirely through private borewells. Thus the total annual 

groundwater draft is estimated as 15.7 MCM (CGWB, n.d.). 

 

However, despite the genuine efforts made to ensure continuous water supply, it was 

inferred that the outbreaks happened due to the sub-standard quality of water because of the 

centralized style of pipeline system, which led to high levels of E. coli bacteria in the water 

due to the leakage of sewage into the water distribution systems (N., B., R, P., & U, G, 

2015). 
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In early 2018, Raipur witnessed a rise in the number of Jaundice cases (Purohit, 

2018). Therefore, we can assume that water-borne diseases are still prevalent. Also, there is a 

lack of information regarding measures that have been taken to improve the quality of 

drinking water to maintain health security. No literature is available regarding the analysis of 

the quality of drinking water in Atal Nagar which poses as a significant gap in the literature. 

 

Conclusion 

 

The above literature review acts as an amalgamation of the various topics explored 

before narrowing down to water and water systems. The emphasis was made on water as it is 

one of the most important aspect of any city. Further, the previously faulty water systems in 

Raipur had caused the outbreak of various epidemics and thus we could study the dual 

aspects of the implementation of smart technology within water system along with the 

impacts and learning from the outbreak of the epidemics. Lastly, It aims to study if the smart 

solutions planned on paper, have actually been implemented successfully and efficiently in a 

way which positively affects citizens.   
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CHAPTER 3:  

THE ORIGIN AND 

DEVLOPMENT AS 

SMART CITIES 
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3.1 Learnings from Raipur 

 

Raipur has had a history of more than 40 years. Through the ages, there have been 

many issues that the residents have faced as a negative consequence from a positive input. 

For instance, the sewage and pipelines systems have been installed to provide a basic facility 

of clean water to the citizens. Due to excessive growth of the city and lack of advancements 

made till date, the systems have caused several problems to the residents. 

 

Atal Nagar, on the other hand, is a city which has been built from scratch, taking into 

account the learnings from Raipur’s mistakes, and thus ensures a better standard of living for 

the people residing in it.  

 

The city also learned from the twin-epidemic outbreak of 2015 of Jaundice and 

Hepatitis E, which questioned the quality of health facilities provision and the installed water 

systems by the Government. The epidemic led to many casualties and according to an article 

in The Times of India published by Anuja Jaiswal, it was inferred that the outbreak took 

place due to the sub standard quality of the pipelines system (Jaiswal, 2015). The quality of 

water was substandard due to a contamination in the main water pipelines by the sewage 

drains (Negi, 2015). Moreover, roughly 54% of the households have a connection to septic 

tanks, which do not adhere to the guidelines of the Central Public Health and Environmental 

Engineering Organisation. Therefore, an overflow in the open drains will ultimately drain 

into the natural water bodies, and will thus pollute the groundwater. However, after the twin-

epidemic, health institutions have worked towards preparing themselves for such cases, 

where largely, the public good is in danger, making them prepared for such an outbreak. 

According to an interview with Mr. A.K. Malwe, the pipelines were placed separately from 

each other following the aftermath of the epidemic. This, therefore, helped in ensuring a 

similar scenario would not take place in Atal Nagar and appropriate measures were taken.  

 

Further, the open drains in the city act as a medium by which dengue is spread in the 

surrounding area. To take an example, in ward 2, the most populated ward in Raipur, a group 

of women live in an area which has open drains on one side with garbage filled in it and 
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mosquitoes breeding in it. In a situation such as this, the outbreak of a dengue epidemic 

would be inevitable. Coverage of the centralised water system in Raipur has proven to be 

insufficient since 89% of the drains in Raipur are open. Consequently, the solid waste 

management has proven to create serious problems since only 8% of the population receives 

door-to-door service for solid waste collection, while simultaneously 7% of the population, 

with a lack of awareness, tend to openly dump waste leading to overflowing of the uncovered 

drains, especially during rainy seasons (Shende, 2015). As a result of this, Atal Nagar has 

been built with closed drains and has a well-functioning drainage and sewage system to 

ensure hygiene, and overcomes the sanitation problems for the citizens. 

 

Atal Nagar has a DEWAT system unlike Raipur, which does not have a wastewater 

system. This decentralised water treatment system has helped in improving the efficiency of  

ensuring good quality and quantity  of the water supplied to the citizens. It has also been 

incurred that Atal Nagar is expected to become one of the first cities in India to be a zero 

discharge city, which works on the principle of recycling the industrial wastewater for 

beneficial purposes. In Raipur, the current sewer drains facing the North have two treatment 

plants. Accordingly, the wastewater from the southern belt is pumped over a ridge forming 

the centre of Raipur. Therefore, due to this topography, five pumping stations are required in 

the South and West to pump wastewater over the ridge; however, none of the pumping 

station are operated frequently (Shende, 2018). 

 

Raipur was originally designed for a population of one lakh. However, after being 

designated as the state capital, there was an increase in the number of people that moved in 

from neighbouring villages. This brought up the load on the city and made it harder to ensure 

smooth development of the city. It was unable to sustain the load of the new infrastructural 

requirements. Atal Nagar, on the contrary, had an inclusive development, where there was no 

need to displace the villages in the area that has been allocated for the development of  Atal 

Nagar. As a result, it became beneficial for the citizens w.r.t accessing facilities, and 

development became easier since relocation was not required.  
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3.2 Reasons for Development of Atal Nagar 

 

While conducting interviews to find out the reasons that prompted the development of 

Atal Nagar, the responses given brought light upon a plethora of opinions that the residents 

had about the decision. While some expressed delight and support for the idea of building a 

new city, others were quite critical of it, and showed concern regarding the aftermath it might 

have on the pre-existent city of Raipur. 

 

For instance, in our interview with Mr. Brijmohan Agrawal, the Minister of Water 

Resources Department and Agriculture & Biotechnology of Chhattisgarh, he stated that Atal 

Nagar is a completely developed Smart City equipped with fully functional facilities for the 

comfort of its residents. It has a drinking water system, an electricity system, and a traffic 

system that are carefully monitored and, hence, are efficient and Smart. Presently, the 

population is quite low, so there is an abundance of resources and the citizens’ issues are 

dealt with timely and effectively. Should the population grow manifold in the future, there is 

a possibility that the government will face obstacles in maintaining the city. Mr. Agrawal is 

of the opinion that Atal Nagar has incorporated all the elements that cannot be added to 

Raipur at this point in time. He said , “Updating an old city into new is not an easy job. 

Constructing a new building is easier than renovating the old one.” He believes that the 

population of the city is the prime deterrent in its development, and as long as it is in control, 

a steady path of progress can be followed. What the team has inferred from this is that 

hypothetically, if there is an equal spread of population over Raipur and Atal Nagar, there 

will be more space for growth and development in both the cities. 

 

Furthermore, Mr. Agrawal focuses on the efficiency of Atal Nagar’s water system. 

He claims that the technological monitoring of the water treatment and distribution system 

using SCADA (supervisory control and data acquisition) is what makes it Smart. This system 

is in place to ensure that good quality water is available for everyone, and to prevent the 

spread of water-borne diseases. This model is considered to be completely different and 

much more superior in comparison to Raipur's model. 

 



 

40 
 

Mr. Joseph John, the editor of the Times of India also expressed how the reason 

behind the making of Atal Nagar was Raipur’s inability to sustain its growing population. To 

accommodate and meet the demands of the new residents, a new city is required. This can 

also be correlated to how Raipur currently struggles with pollution in many forms, 

specifically, air and water. This is also a consequence of having a population beyond a 

number that can be effectively governed. 

 

Another government official that we had interacted with, Mr. B. S. Thakur, was of the 

opinion that Atal Nagar was developed because there was space for green-field development. 

It was easier for the government to build a city from scratch than to improve a pre-existing  

city like Raipur, by expanding and demolishing structures to replace them with new ones. 

Moreover, since the government does not have the rights for the entirety of the land of 

Raipur, doing so would count as the encroachment of private space, and the process of 

rebuilding will cause hindrance to the residents who already use these facilities. 

 

A similar perspective was shared by the editor of the newspaper The Hitavada, Mr. E. 

V. Murli, who believed that there is no scope for further development in Raipur, and that it 

has reached a stage where no new additions can be created. He supports the idea behind the 

development of Atal Nagar as he thinks that it is optimum to have all the systems that are 

essential for the ease of living in place before a new population moves in.  

 

“Under Atal Nagar’s integrated command and center (ICCC), there will be an 

integration of various systems of different stakeholders in the city to enhance safety, security 

and provide better public services in the following way: 

 

1. Smart Network 

2. City surveillance system 

3. Utility management system 

4. Intelligent transport management system 

5. Smart governance (applications) including a common portal and mobile application. 
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6. Integrated command and control Centre, Data Centre and integrated building 

management System(Zee Business, 2018)” 

 

3.3 Land Acquisitions for the creation of Atal Nagar: 

 

To build a Smart City such as Atal Nagar, the local government was forced to buy 

large amounts of land, both voluntarily and forcibly from landowners in the area. Over seven 

thousand acres of land was acquired by the ANVP from farmers and small business owners.  

 

During acquisitions, landowners are compensated by the government for the 

municipal value of the land. The land valuating authority authorized by the local government 

presents a valuation report that contains the municipal value. The Land Acquisition Act of 

2015 has given more rights to people and helped get a better price for the land. However, in 

reality, acquisition by the government cannot be refused by landowners and, in many cases, 

the municipal value calculated by local governmental bodies may be quite different from the 

fair market price of the land. 

 

“NRDA has acquired more than 7000 acres of land from farmers and businessman, 

for which NRDA paid around ₹ 450 crore to farmers and businessmen of the area” (Kaur, 

2016). 

 

Mathematical representation of the per acre price paid by the government: 

 

Total amount paid by the government ₹ 450 crore  

Price paid per acre of land ₹ 6,42,857 

Total number of acres acquired    7,000 

Number of sq feet acquired    7000 x 43363 (1 acre = 43363 sq feet) 

Price paid per sq feet. 6,42,857/43363 = 14.75 
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This number paints an imagery of the possible discrepancy between the municipal 

value and the fair market value of any piece of land acquired by the Naya Raipur 

Development Authority. 

 

Mr. P. P. Jha, a local ward representative and social worker, held the opinion that the 

government has been acquiring land at an unreasonable rate. He said “Farmers are even 

ready to give the land, but the rate should be theirs. If  you are taking land from me for ₹ 22 

lakhs, and selling it for ₹ 1 crore and 22 lakhs, why not just give the farmers a better rate?” 

Further, he mentions that landowners were promised a share of the land acquired from them, 

but this was never delivered.  

 

An agreement was created between the citizens and the government. The government 

promised them that if they planned to build a road using 1 acre of land, then 1200 square feet 

would be provided to the citizens for residential purpose. However, the government did not 

uphold their end of the agreement. Till date, they have not received the land they were 

promised. A case is presently being fought in High Court.  

 

For farmers who are selling their farmland, things such as fertility of the land, and 

other relevant factors, are not accounted for and are intangibles that further lead to loss of 

land value.  

 

Similarly, small business owners face both a complete loss of land and have to pay 

complete capital gains on a highly undervalued land acquisition. This results in a complete 

loss for these businesses. Further, unlike farmland, businesses have buildings constructed on 

them which require time for reconstruction. Moreover, there is a loss of business in the 

transition time, for which no compensation is provided.  

 

3.4 Integrated Command and Control Center 

  

To gain a better insight on how the water is treated before being delivered for usage 

by Atal Nagar residents, the team had a detailed discussion with Mr. Manish Soni, an 
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engineer who works at the Integrated Command and Control Center (ICCC), and is in charge 

of the SCADA (supervisory control and data acquisition) of the water system of Atal Nagar. 

 

 

Image 6: Integrated Command and Control Centre building 
Source: Discover India Program 2018-19 

  

 

The Integrated Command and Control Centre is a system which is unique to Smart Cities. 

It acts as a hub where various systems are integrated under one roof with the purpose of 

enhancing safety, security and providing better services to the citizens of Atal Nagar. The 

following come under the surveillance of the ICCC: 

 

● A web and mobile portal made for citizens to make payments, file RTI’s and solve 

grievances.  

● Automated approvals and permissions for buildings in the city.  

● Uninterrupted water and power supply with real-time monitoring through state-of-

the-art Electrical and Water SCADA (Supervisory Control and Data Acquisition) 

systems. 

● Uninterrupted city surveillance through surveillance cameras to ensure safety and 

deter criminal activities.    

● Enforcement of traffic rules with Speed Detection and ANPR (Automatic Number 

Plate Recognition) camera systems.  
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● Enhanced decision making for administrative activities through business analytics, 

reporting and tools. 

 

(Press Information Bureau Government of India, 2018) 

 

3.5 Land Distribution  

 

Atal Nagar is sector-wise divided while maintaining a green belt. Green Belts are 

essentially “belts” or stretches of vegetation or agricultural land left undeveloped in and 

around urban areas. The 26% piece (500 meters) of green land has helped, with respect to 

increasing the cloud cover, improving the rains in the city and moreover, maintaining focus 

on conserving green areas. This infers that the planners are bearing in mind that the 

sustainability aspect of the city, boosting the water capacity organically.  

 

According to B.S. Thakur, the senior scientific officer, the area has been receiving an 

increased amount of rainfall due to an improved cloud cover which has resulted from 

maintaining a green belt in Naya Raipur. Considering, Chhattisgarh is a landlocked state and 

has access to limited sources of water the level of precipitation is low as well, the increase in 

vegetation would help regulate the climate and precipitation levels and help build the state 

water cycle.  The land acquired for Naya Raipur was agricultural land and as a result 

contained all the green belts and later, according to the Smart City concept, was divided into 

zones like – residential zone, recreational zone, commercial zone, etc, along with a road 

network. According to NRDA official, Shivendra Nath, Naya Raipur has 26% of its area as 

green area, and that this area would be left untouched and unaffected, as such no comprises 

would be made by the developmental authority to conserve and maintain green areas. 

 

According to the Development Plan 2031, there are three layers that the land use plan 

has been broadly divided into the Naya Raipur City, including the green belt area (95.22 sq 

km); the peripheral rural zone (130.28 sq km); and finally, the airport zone (11.92 sq km).  
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This has been planned and issued by the ANVP, the area is divided into 9 different 

zones, ie. residential, commercial- retail, commercial - wholesale, industrial, special industry, 

public and semi-public, recreational, transportation, and composite use zone, which are 

further used to divide the area into sectors (GOI, n.d.).  

 

Atal Nagar comprises of 41 villages in the total area, out of which, according to the 

Development Plan 2031, 21 villages that are actively part of the city, are under construction 

and serious development. For every village, approximately ₹15-20 crores are being spent, 

which comes under the Village Development Project (VDP). However, this is the first layer 

of development that the ANDA is focusing on, to which 95.22 sq km of land has been 

dedicated, including the green belt. After 2031, once the goal is achieved, the rest of the 

villages would begin vigorous development under the second layer. Moreover, according to 

another report published by ANDA, it states 29% of the land is owned by the Government 

whereas the rest of the 71% of the land is meant to be owned privately (NRDA, 2012). 

 

On the contrary, the villagers seem to be facing a tougher time with this expansion of 

Atal Nagar. The Government has bought land off the farmers living in the village areas 

nearby to make ‘installations’ such as the newly inaugurated jungle safari. Moreover, the 

citizens are not being paid enough for the land that the Government buys off them. 

According to an article, published by The Hindu, a man was paid approximately ₹15-₹22 per 

square kilometer as compensation between the year 2012 to 2016 (Bagchi, 2012). 

Additionally, the Government banned the selling of land and made it monopolistic move of 

only allowing the sale to the Government, after which the authorities decide the owners, 

thereafter. According to the ‘Land Use Plan’, 15-20% of the core of the city would be on for 

the sale of commercial activities.   
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3.6 Shift focus from Raipur to Atal Nagar 

 

Naya Raipur is a green field Smart City, that is developed from the ground up, while 

on the other hand, Raipur is an existing old city/brownfield city. As such, development of a 

greenfield city is much easier as systems can be put into place and then the city can be 

planned accordingly. It is comparatively harder for a brownfield city to improv and become a 

Smart City as it is difficult to change the underlying systems that are ingrained within the 

city. Hence, investing in a city where the infrastructure is planned around the systems 

provides a Smart City that can efficiently solve problems. 

  

However, according to Brijmohan Agarwal, as the population growth was low in the 

new Smart City of Naya Raipur, the money spent on that infrastructure could be spent on 

developing the old city of Raipur. As such, clearly specifying his stance on the development 

of Naya Raipur. According to him, the planning of Naya Raipur is not Catering to the needs 

of the people and he supported his claim as well, by saying that a huge chunk of the 

population in the state of Chhattisgarh is belonging to the lower economic strata and 

wouldn’t want to spend on a majority of these facilities, so much on transport as the city is 

located far from Raipur. According to him, “the size of Naya Raipur, the expected population 

and their economic status should be the factors before planning to build a new city. Like the 

city is capable of 2 lakh population, instead they should have initially planned for 25-50 

thousand people or instead of making it 25 kilometres away from the old city”.   

 

He raises questions on the expenditure made on the development of Naya Raipur and 

its opportunity cost with respect to development of Raipur. This is an important critique as it 

highlights the allocation of funds towards a greenfield Smart City and questions if the steps 

taken towards its development were right or wrong.   

 

3.7 Ideologies of Smart Cities  

 

Although the information and communication technology have advanced 

exponentially, and the Smart Cities have become a reality, this concept is still under 
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development. The need for urbanization catalyzes the process of migration of population 

from rural areas to cities in the hope of a better life. During our field research, it was seen 

that the concept was accepted at different levels by different bodies. For instance, according 

to Mr. Rajat Kumar, the CEO of Atal Nagar Vikas Pradhikaran (ANVP), the Smart City 

project improves the livability of citizens and contributes to nation-building. On the other 

hand, the editor of Dainik Bhaskar, Mr. Shiv Dubey expressed that Smart Cities can only 

bring a minimal amount of change in the development of a city. While some people have 

faith in the ideologies and policies of Smart City, others criticize it on the basis of heavy 

financial costs involved in adding more to the beautification aspect of the city, which is not 

significant. 

 

Image 7: Ideologies of a Smart City 
Source: Smart city, Smart strategy – Roland Berger 

      

 

The Smart City Mission is an initiative taken by the Government of India to improve 

the basic infrastructure of the cities and introduce the ICT element, which is  a pan-city 

project. According to Mr. Salil Srivastava, engineer-in-chief of the ANVP, a Smart City has 

to be environment-friendly, and use sustainable resources. There should be state-of-art 

infrastructure that includes constant water supply, closed sewerage system, underground 
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electrical network, continuous electrical supply, smooth traffic flow and great infrastructure. 

He also mentions that ‘The Great Exodus’ is from rural to urban area. The cities are not 

capable of taking care of this additional load. Therefore, due to heavy urbanization, all the 

cities including metro cities are not able to sustain the basic infrastructure. 

 

Tracing back to the roots of this mission in India, according to Mr. Shiv Dubey, the 

concept was framed by an official who wanted to implement it in a single city rather than 

executing it in various cities. His idea was to bring the change in one city and then use that 

city as a role model for the development of different cities. Every city has its own needs and 

characteristics. A policy which is significant to a particular city might not be that 

advantageous to some other city which has a completely different geographical location. 

 

Looking at the progress of the Smart City Mission in Raipur, we can notice that 

Raipur has 70 wards, out of which only 16 wards are used for the implementation of this 

Scheme. The areas  which are covered in this project are enjoying the benefits under this 

scheme, whereas the others are still experiencing problems in accessing the basic amenities. 

The primary focus of the project was to bring technological advancements. Rather, it should 

have focused on other aspects that have a greater significance in the development of a city, as 

stated by Mr. Salil Srivastava. The major challenge faced by Raipur is that it is becoming 

over-crowded. The city needs to spread outwards in order to accommodate the population 

density.  

 

Despite having objectives and policies that will prove to be beneficial to the citizens, 

the Smart City project has not been executed in a structural manner so as to attract the 

attention of the citizens. In addition to the challenges listed by other critics, Mr Joseph John 

firmly stated that the government’s initiative is mainly construction oriented. There is a lack 

of people participation in this mission. No significant changes are seen in the water supply 

system of Raipur after the implementation of the mission. Presently, the project of 

construction of traffic signals is being executed under the Smart City Mission. 
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The selection of Raipur in the list of Smart Cities is done because it is a capital city 

which is growing at a substantial rate. According to Mr. Dubey, the changes that can be seen 

in the city are because of its conversion into a capital city. The developments are not a result 

of the execution of the Smart City Mission. Similar changes can be noticed in any other city 

which is not listed under the Smart City scheme. 

 

Reflecting upon the developments made in Atal Nagar, it can be said that it is already 

smart (Shiv Dubey). As it is a new creation, the pipelines are systematically arranged, 

sewerage lines are properly organized, buildings are beautifully constructed and the streets 

are clean. Half of the Smart City concept has already been executed there. A major concern is 

that Atal Nagar is located at a distance of 25 kilometres away from the old city. The gap that 

exists between the two cities has proved to be the reason behind the shift of population not 

taking place from Raipur to Atal Nagar. Taking the example of Bhopal, the new city was 

created right beside the old city.  Hence, there was better scope for the new city of Bhopal to 

develop efficiently. Apart from this, the other challenges that exist are the availability of 

houses at affordable prices, availability of bazaars, schools, hospitals and the other basic 

amenities which make a place livable. 
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Image 8: Beautification under Raipur's Smart City Mission 
Source: Discover India Program 2018-19 

 

People like to live in places where a community can thrive. If there is a city which is 

20 kms away from the old city and there are no schools, bazaars or shopping malls, people 

wouldn't choose to live there. They won't like living in a ' concrete jungle'. They would be 

distanced from society. In case of emergencies, you would have to travel 25 kilometers to get 

help if you are staying in Atal Nagar. These are the reasons as to why people are not willing 

to shift from the old city to the new one. 

 

3.8 Public-Private Partnership 

 

The public-private partnership that is a part of the Smart City concept include private 

companies to undertake tasks that are usually carried out by the government/ the public 

sector. The payment for this service is generally given through the public sector budget. The 

same was carried out in the development of Atal Nagar. Schneider electric, a global specialist 

in energy management and automation signed a contract with Atal Nagar Vikas Pradhikaran 

for the green field development of Atal Nagar. Schneider signed this contract in consortium 

partnership with IL&FS. The projects that were handed over to Schneider Electric under this 
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contract included the installation of an Integrated Command & Control center. The main 

reason for establishing PPP for development, as told by Mr. Salil Srivastava (Engineer-in-

Chief, ANVP) is that public funds solely cannot undertake entire projects, and there is a need 

for private partnership. This will ensure the sustainability of the infrastructure which the 

Government is helpful better with the construction than maintenance. Therefore, to have the 

facilities to be sustainable, it has to be in the PPP model. It can be, hence, derived that there 

is a sense of awareness amongst the people, along with the Government officials, on the 

ineffectiveness of the Government’s project implementation. The state authority seem to be 

more focused upon busy advancing its physical infrastructure, which would include 

transportation, water, and electricity to name a few. However, this does not answer the 

question of efficiency, in terms of making the city ‘smart’. 

 

Education, healthcare and safety are a few of the components that comprise  social 

infrastructure, and are important for social inclusion. When the public sector provides 

contracts to private companies for the development, the aim of these companies is to make 

profit and not develop social inclusion.   

 

Bidding is necessary to ensure competition for the market and thus value for money, 

besides ensuring transparency. Bidding is helpful, since it ensures all the resources are used 

efficiently. It has its positives as well as negatives. It helps bring a variety of stakeholders 

into the market, giving a chance to a more advanced infrastructure. On the other hand, it can 

be a negative impact because these company who come from outside will shift the contract to 

the person in that country at a lower cost. So, the government cannot completely depend on 

bidding.   

 

Involvement of private stakeholders leads to an increase in efficiency. However, 

private entities models are profit driven. To achieve the target they focus on high sales. 

Marketing and sales are interlinked. Therefore, higher sales will be achievable only through a 

good marketing strategy design.  A similar approach can be seen in the Smart City Mission 

implementation. As the private stakeholders get involved there high possibility that the 
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mission converts into some sort of a marketing stunt rather than a mission that was 

introduced for the welfare of people. 

 

3.9 Corruption  

 

“The quality of construction in Raipur is poor and the extra money that is left out of 

the construction goes to the Government Officials, therefore, not maximising the use of the 

money” says EV Murli, the Editor of Hitavada, “the money spent on these projects and the 

levels of corruption witnessed are proportional: as government funding increases, the amount 

of corruption also proportionally goes up”.  

 

Over the last decade, various accusations of scams and corruptions have been made 

by various involved parties. For instance, according to the CAG report for the rural drinking 

water scheme, a ₹14.77 crore fund scam was revealed. Only half of the solar pumps were 

fitted out of 1000, ₹60 lakhs was removed from the budget without even building the stop 

dam and pump house. 77 Iron Removal plants stopped working out of 642. Out of 362 water 

filters, 262 had stopped working in the schools in rural areas (Gupta, 2018). 

 

Another instance involved the Salt Scam in Chhattisgarh State, where the Anti-

Corruption Bureau collected 186 salt samples from different parts of the state and found out 

that half of the salt was rejected material. 12 employees from the corporation were sent to jail 

because of the rice scam and several quality inspectors were suspended as well (Bhardwaj, 

2015). 

 

The following cases, along with  several other accusations of corruption within 

political parties stands to justify the belief of Mr. E.V Murli, in that a proportional increase is 

seen between government funding and cases of corruption. 
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CHAPTER 4: 

WATER SYSTEMS 

AND ITS 

IMPLICATIONS 
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4.1 The Significance of Studying the Water Systems 

 

With a rapid increase in the 

population, there has been an 

inevitable increase in water 

consumption. India is a country 

which faces tremendous challenges 

with respect to its water 

requirements. Figure 3 illustrates 

the rising issue of water stress in 

our country. The areas marked in 

red and dark-red reinforce the 

aspect of highly stressed water. A 

rise in population implies a rise in 

demand. However, since resources 

are limited, the supply available is 

not proportionate to the new 

increased demand. The frequency of water crisis has significantly increased and various 

questions are being asked regarding its sustainability. Moreover, water is crucial for the 

survival of human beings and thus, a suitable method described for the fair distribution of 

water amongst citizens is imperative.  

 

The water distribution system must have a sustainable design, i.e. the ability to 

monitor and network with other critical systems. It must be technologically capable of 

collecting data from these departments and take suitable action . 

 

The water system, which usually consumes around 50% of the city’s total energy, is 

often overlooked. Energy usage is one of the largest controllable costs in the entire water 

operation. With all facilities optimised, municipal leaders can take and implement better 

decisions which will result in up to 30 percent energy saving and up to 15 percent water loss 

reduction. 

Figure 5: Percentage of Water Stress in India 
Source: World Resources Institute 
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The term ‘smart water’ refers to the infrastructure used to build water systems. This 

infrastructure includes the energy consumed for the transportation of water. This system must 

also use information technology extensively. The purpose of this is to gather reliable and 

resourceful data, with regards to the flow of water, pressure and the water distribution of the  

entire city. The system would also provide a lot of information on the following criteria:  

water losses during transmission, early detection of leaks, reaching distant customers, 

variable speed pumps, dynamic control valves, smart meters, that balance the demand for 

water, minimising overpressure in pipes and most importantly, save energy. This would 

provide economic benefits and improve customer service, since the IT connection would help 

analyse the water usage (Silveira & Ramos, 2015).  

 

Therefore, after having noticed the key aspects in the concept of Smart Cities, 

studying a broad topic such as this would have taken longer than the time allotted to us. 

Therefore, after understanding the increasing significance of the systems, on group 

consensus, we chose to study the water system. 
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4.2 Water Treatment Plant and Its Process 

 

Atal Nagar 

 

 

 

 

 

The water treatment plant of Atal Nagar is situated near Sector 39 and has a capacity 

of 52 Million Litres per Day (MLD). Currently, the plant only supplies 15-16 MLD, which 

fulfills the  population requirement. Due to the bulk consumption of water in areas like the 

Mantralaya, Sector 17 and institutions like IIIT, the supply of water to these areas is managed 

separately. The water source for Atal Nagar is the Mahanadi river.  

 

  

Image 9: Water Treatment Plant in Atal Nagar 
Source: Discover India Program 2018-19 
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Working of the Plant 
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Raipur 

 

The Water Treatment Plant of Raipur has a capacity of 150 Million Liters per Day. 

With respect to the growing population, Raipur government is planning to construct another 

WTP in the near future. The water source for Raipur is the Kharun river. 

 

 

Image 10: Water Treatment Plant in Raipur 
Source: Discover India Program 2018-19 

 

The Water Treatment process used by Raipur is similar to the one used by Atal 

Nagar. Although, the ideal numbers maintained are slightly different. Ideal Chlorine amount 

maintained by Raipur is 3 ppm, turbidity is 1 to 2 NTU and pH is 7 to 8.5. The water wastage 

that happens during the water transfer from the intake well to the plant is not checked or 

regulated. This might be leading to a massive amount of wastage that remains uncalculated, 

and causes the source to be blamed for having a limited amount of water.  

 

4.3 Sewage Treatment Plant and Its Process 

 

Atal Nagar 

 

Atal Nagar has 3 Sewage Treatment Plants in place right now with more plants planned to be 

constructed in the future according to the population growth. 
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Working of the Plant 
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Raipur 

 

Raipur does not have a Sewage Treatment Plant and all sewage water is accumulated 

in the open  drains, and flows to the nearest ponds or lakes through them. The Raipur 

government is planning to construct 3 STPs on the major drains  of the city so that the waste 

is managed in a better way. 

 

4.4 Water Quality, Quantity and Supply 

 

The water supply in Raipur is from River Kharun. River Kharun has an intact well 

from which the water is withdrawn. After withdrawing the water, Ravan Bhata is the area 

where the water is treated. The river water is taken through high horsepower motors and 

drawn in the intact wells. Later on, this water is treated through conventional treatment 

methods. Conventional treatments are done by settling tanks, alum dosing, chlorine faculator, 

and many other things regarding the water chemistry. Ultimately the ingredients that are 

there in soluble forms like soil 

during rains come with the water 

that flows in, and needs to be 

filtered out. All the sediments and 

impurities that are present are 

required to be settled. The whole 

process of settlement takes place in 

the Public Health Engineering 

(PHE) department's pumping 

station, where the purification plant 

is set up. From there, once the alum 

dosing treatment is done, the water that is supplied is the purified water, which is potable 

water. There are no impurities in this water, and it is supplied and used directly by the people 

of Raipur. That water is not supplied to Atal Nagar. The water supplied to Atal Nagar is from 

Mahanadi river through pipelines that bring water to the big ponds. The ponds have treatment 

plants, after which the water is supplied in the city. Hence, both the cities have different 

Image 11: Kharun River Dam, Raipur 
Source: Discover India Program 2018-19 
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sources of water, namely the Kharun river for Raipur and Mahanadi river for Atal Nagar, and 

they have different filtration processes as well. (A.K Biswal) 

 

With regards to the water 

quality in Raipur, the regional office of 

the Water Board draws a sample of the 

water on a monthly basis. After which 

the wet chemical analysis [Wet 

chemistry is a form of analytical 

chemistry that uses classical methods 

such as observation to analyze 

materials] is done. The National Water 

Monitoring Program, known as 

NWMP is taking place to monitor the 

quality of the water. This program is a part of the Central Provision Board. The NWMP is 

conducted at 39 monitoring stations in the state in total. In this Program, all the important 

rivers such as Mahanadi, Kharun, Shivnath, Arpar, Hasdeo rivers, and some tubewells as 

well are covered. In Raipur, the characteristics of the parameters of the potable water points, 

Kharun and Mahanadi, and its current status as per the latest Government records are as 

follows. 

 

 According to Professor Ninad Bodhankar, the quality of water in the lakes in Raipur 

is going down because we are contaminating our resource by dumping our solid and liquid 

wastes into it. Due to this, the biological oxygen demand (BOD) of the water goes down, 

which makes the water start smelling. The hydrogen and sulphite starts to emanate from 

there, and this makes the place impossible to stay in. The entire lake becomes a place where 

sewage water stagnates. This is because of urbanisation and planned construction and a sheer 

negligence towards the natural environment in Raipur. Further, with regards to the usage of 

water, the citizens need to realise how much water is actually being wasted by them, for 

example, by offering people drinking water in a reusable bottle is better than serving it in a 

Image 12: Mahanadi River Dam, Atal Nagar 
Source: Discover India Program 2018-19 
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glass, where some of the water might get wasted, and there is more water used to wash the 

glass.  

There is an area in Raipur where there is a problem with the water because of heavy 

metal contamination in groundwater. The Government has constructed a water filtration plant 

and an arsenic removal plant, both of which are self-sustainable. The powerful solar panels 

ensure that there will be filtered water available even with no electricity. But this free 

drinking water being provided to the citizens was being misused and wasted for activities like 

bathing and washing cars.  

 

Despite there being an all day supply of water in most areas, people are not aware of 

how to conserve water, and end up misusing the resource. Hence, according to Mr. 

Bodhankar, the scheme of supplying water to the citizens at all times is not a good idea, even 

though this contradicts Mr. Salil Shrivastav’s ideology.  According to him, there is less water 

wastage when the water supply is provided over a longer period of time. It was observed in 

Atal nagar that, when water was supplied 24 hours a day there was less wastage of water as 

compared to when water was supplied at limited intervals during the day, in Raipur.  

 

With an inevitable increase in the misuse of drinking water, Raipur seems to face 

many problems with regards to its water supply system. This takes place since the 

households end up storing more water than they require. Therefore, in the process of 

Graph 1: Duration of Water Supply in Atal Nagar 
Note: The graph represents the duration of water supply 
in Atal Nagar’s households (Urban + Slum areas) 

Graph 2: Duration of Water Supply in Raipur 
Note: The graph represents the duration of water supply in 
Raipur’s households (Urban + Slum areas) 
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conserving water it gets misused instead. However, if the provision of 24 hour water supply 

is charged, the households tend to become more cautious about the utilization of water. 

 

Another factor which promotes water conservation are the water bills. The graphs 

below show the percentage of residents paying water bills in both cities. Therefore, it can be 

derived that the citizens of Raipur has less water bill payers. However, without the payment 

by the residents of Raipur, there would not be any incentive for the people to conserve water.  

 

 

 

 

 

 

 

 

 

 

 

 

 

With regards to the quantity, the water requirement of a city depends on the total 

population and industrialization. The water requirement is worked out @170 lit/capita/day 

(lpcd) for domestic need. According to this estimate, the yearly water requirement for Raipur 

urban area at present is 62.05 MCM. This requirement is met through surface and ground 

water resources. As per the data obtained from Raipur Municipal Corporation (RMC Water 

Works Department, 2011), total water supply by RMC is 150 MLD, i.e. 54.75 MCM. Out of 

it 127 MLD (i.e. 46.35 MCM) is supplied from surface water sources. The rest 23 MLD (i.e. 

8.4 MCM) is supplied through ground water sources. RMC supplies a total of 54.75 MCM 

against a demand of 62.05 MCM. Remaining 7.3 MCM is met entirely through private 

borewells. Thus the total annual ground water draft is estimated as 15.7 MCM. The desirable 

and maximum permissible limits (IS: 10500,1991) of Mg in drinking water are 30 and 

Graph 3: Payment of Water bills in Atal Nagar 
Note: The graph represents the percentage of sample 
taken from Atal Nagar (Urban + Slum areas) that pays 
water 
 

Graph 4: Payment of Water bills in Raipur 
Note: The graph represents the percentage of sample 
taken from Raipur (Urban + Slum areas) that pays 
water bill. 
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100mg/l respectively. The Mg values of dug well samples vary from 9 to 75mg/l. which are 

well within the maximum permissible limit. The desirable and maximum permissible limits 

(IS: 10500,1991) of Total Hardness (TH) in drinking water are 300 and 600mg/l respectively. 

The TH varies from 110 to 885. One sample from Math Purena shows TH more than the 

permissible limit. The chemical analysis of dug well samples of Raipur show that the water is 

potable except a few isolated locations where water is contaminated by anthropogenic 

activities. 

 

The Kendriya Jal Ayog looks over the quality of the water in rivers in Chhattisgarh. 

This monitoring report comes from the Central Groundwater Commission, Orissa. This 

contains a set of their own parameters and level rates to declare whether a particular 

contaminant is high or low. Hence, despite sufficient amount of efforts made by the 

Government, it is evident that the quality and quantity of water supply seems to not be 

enough for the citizens. Therefore, it can be inferred that the distribution network acts as a 

problem. (AK Biswal). The graphs below represent supply of clean water to households. 

 

 

 

Water levels in most part of Raipur show a falling trend. There is a rapid change in 

the land use pattern of Raipur as a result of Urbanization. Most of the area which was earlier 

occupied by agricultural land and water bodies have been converted into industrial and 

Graph 5: Quality of water supplied to households in 
Atal Nagar 
Note: The graph represents the supply of clean water to 
the households of Atal Nagar (Urban areas) 
 

Graph 6: Quality of water supplied to households in 
Raipur 
Note: The graph represents the supply of clean water to 
the households of Raipur (Urban areas) 
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residential colonies. Therefore, there is significant reduction in area which is suitable for 

recharge. 

 

Taking place, along with the presence of coal mines around Atal Nagar, the quality of 

water decreases. Due to the geographical locations of the both the cities have different 

sources of water. For Raipur , its the Kharun river and the source for Atal Nagar is the 

Mahanadi river.  

 

4.4 Drainage and Sewage Systems  

 

Disposal of household wastewater (sullage) efficiently acts as a environmental health 

intervention for reducing disease. A poor stormwater drainage leads to the formation of 

stagnant pools that provide breeding sites for disease vectors (Howard, et al, 2002). About 

70% of sewage generated in urban India is being dumped in rivers, seas, lakes and wells, 

polluting water bodies and contaminating fresh water sources (Online, 2016).  

 

Moreover, disposal of untreated 

sewage results in contamination of 

groundwater. In fact, according to a 

survey conducted by the Centre for 

Science and Environment (CSE) on 

wastewater profiles highlights the 

lack of infrastructure and neglect of 

sewage. Furthermore, less than 30 

percent of the country's officially 

recorded sewage being treated in 

proper facilities (Acharya, 2012).  

 

There are ideally two types of drainage systems, open and closed drains. However, 

open drains are extremely harmful as they result in contamination of groundwater, and pose a 

threat to public health. Closed drainage is usually an underground drainage system, which is 

Image 13: Drainage and Sewage System, Raipur 
Source: Discover India Program 2018-19 
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the better system to implement. It is considered to be a city’s life line (Narale, Jogal, 

Choudhary, Bhosale, P, 2018). In order to develop a Smart City area, various applications 

like drainage line blockages, garbage level, power electricity, water distribution supply need 

to be taken into consideration (Shaikh, Sonawane, 2017). Thus, ICT enablement helps 

interconnect these aspects in an efficient manner. Considering this fact, Smart Cities should 

enable drainage monitoring systems which requires least amount of human involvement. The 

existing drainage systems do not operate efficiently as the management is manual.  

 

Therefore, detecting the blockages and leaks is a difficult task. Installing underground 

monitoring systems would help detect the location faster, as well as get the prior alerts of 

blockages and locate them using Internet of Things (IOT).  The location is traced using GPS, 

and sends an SMS through Global System for Mobile Communication (GSM). The following 

features would allow intelligent management of drainage in the city resulting in a cleaner 

city. Moreover, it would help obtain an effective low-cost and flexible solution for condition 

monitoring and infrastructure management in the city (Narale, Jogal, Choudhary, Bhosale, P, 

2018).  

 

These implementations were missing in Raipur. The city is selected under the Smart 

City mission, yet there was no focus on the drainage system. Having said that, Atal Nagar 

has installed the Integrated Command and Control Centre (ICCC) which monitors the water 

distribution system. The centres allows the officials to monitor the systems easily on a 

screen. The system was successful in  eliminating  human intervention in the distribution 

system which has helped increase the efficiency of the system.  

 

Moreover, Atal Nagar even plans to install Sustainable Urban Drainage Systems 

(SUDS), which would manage the water supply they get during monsoons (Salil Srivastava). 

On the other hand, Raipur does not have such technologies installed, and they still resort to 

manual management of the water distribution systems which is ineffective.  

The citizen surveys highlight the lack of maintenance of the water system within  the 

city. While Atal Nagar has installed a sewage treatment plant, Raipur does not have a sewage 

treatment plant. All the sewage is left untreated which is a huge threat to the public health in 
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the city. The primary reason that Atal Nagar has not worked on the SUDS is because, 

geographically it is located on  the edge of the ridge which makes the water flow down on the 

other side. Therefore the water moves from the western boundary to the  Northeast  (Salil 

Srivastava). Despite this, the city is currently relying on the existing drains.  

 

The city planners understand the importance of drainage and sewage systems, thus, 

they have made the required implantation. On the contrary, in Raipur, no such planning has 

taken place. In fact, the city operates on an open drainage system. Ideally a Smart City 

should address the issues the citizen face to make the city more liveable for the citizen. 

Raipur has not been able to achieve this, and open drains are  still an issue for the citizens. It 

is a breeding ground for mosquitoes, as well as, is a source of a constant foul smell in the 

area. The graph below shows the water logging issues during monsoons in urban and slum 

areas. Therefore, evidently water logging seems to be a bigger issue in Raipur as compared to 

Atal Nagar. This also proves that the drainage implemented in Atal Nagar is more efficient 

than the one in Raipur. 

 

 

 

 

 

Graph 7: Water logging in Atal Nagar during 
monsoon 
Note: The graph represents the percentage of sample 
taken from Atal Nagar (Urban + Slum) that faces 
waterlogging issues during monsoons. 
 
 

Graph 8: Water logging in Raipur during 
monsoon 
Note: The graph represents the percentage of 
sample taken from Raipur (Urban + Slum) that 
faces waterlogging issues during monsoons. 
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Graph 9: Water logging in slums in Atal Nagar 
during monsoon 
Note: The graph represents the percentage of 
sample taken from Atal Nagar slum areas - Sector 
29 (rural), Rakhi  Village, and Sector 30 (rural) 
that face waterlogging issues during monsoons. 

Graph 10: Water logging in slums in Raipur 
during monsoon 
Note: The graph represents the percentage of the 
sample taken from the slum areas of Raipur –
Shakti Nagar, and Ward 70 (rural) that faces 
waterlogging issues during monsoons. 
 

Graph 11: Water logging in urban areas in Atal 
Nagar during monsoon 
Note: The graph represents the percentage of the 
sample taken from the urban areas of Atal Nagar -
Sector 27, Sector 29 (urban), and sector 30 (urban) 
that face waterlogging issues during monsoons. 

Graph 12:  Water logging in urban areas in 
Raipur during monsoon 
Note: The graph represents the percentage of the 
sample taken from the urban area of Raipur – Pahadi 
Chowk, DDU Nagar, and Ward 70 (urban) that face 
waterlogging issues during monsoons. 
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Voice of a citizen 

A man got himself checked for 

jaundice, during the epidemic, in a 

medical camp set-up by the 

government. He was tested 

negative for the same. The Shakti 

Nagar resident was, unfortunately, 

then examined by a private 

hospital, where the reports 

showed him to be positive for 

jaundice.  

4.5 Epidemic 

 

“An unprecedented outbreak of enterically transmitted acute hepatitis erupted in 

Raipur between April-June, 2014 claiming lives of 23 persons including 8 pregnant women.” 

(N., B., R, P., & U, G.,2015) This caused a huge uproar among the citizens who demanded 

proper serological and biochemical tests to be done to find out the main cause of the 

problem. Laboratory tests concluded that the epidemic was caused due to the mixing of 

sewage and water pipelines thereby increasing the E-coli bacteria levels in the water 

distributed. As an immediate response,  newspapers and other media sources criticized the 

government for the defaulted water pipeline system and endangering the lives of the residents 

of Raipur. Newspaper agencies such as Dainik Bhaskar, The Times of India and The 

Hitavada stepped up to inform their readers about the cause of the epidemic, and educated 

them about different prevention methods.  

 

Following this, a Public Interest Litigation (PIL) 

was filed seeking initiation of criminal and disciplinary 

action against officials responsible for the recent 

outbreak of Jaundice (Hepatitis E) in the state of 

Chhattisgarh. Furthermore, a compensation of Rs. 20 

lakh was requested for the families of those who died 

due to the disease. 

 

We raised questions about the epidemic to 

various government officials during our time on field.  

Mr. Shivendra Nath, Superintending Engineer of 

ANVP, stated that while planning the water distribution 

system of Atal Nagar, they paid close attention to the 

errors done by  Raipur city so as to refrain from repeating the same mistakes. He explicitly 

described the epidemic being caused due to the mixing of the sewage and drinking water 

pipelines. The editors of The Times of India, The Hitavada and Dainik Bhaskar during their 

interview, supported Mr. Shivendra Nath's point and reinforced the cause of the epidemic. 
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Dr. Tribhuvan Jain made the argument stronger by giving an expert opinion regarding the 

same. He expressed that water quality is unsafe and unhygienic for direct human 

consumption, and is the main cause of water borne diseases such as Hepatitis C7, 

Gastrointestinal diseases and Jaundice. 

 

In contrast to this, Mr. A.K. Malwe, Superintending Engineer and Solid Waste 

Management Officer in Raipur, declined any allegations put against the government. He 

expressed that the government was not entirely responsible for the mismanagement of the 

water pipeline system. Furthermore, he stated that the cause of the epidemic was not the 

corporation's failure; instead, it was due to the failure of the distribution system. The 

distribution system failed because the public destroyed the sewer lines by practices such as 

building three-storey houses in a location which could handle only one-storey houses. 

 

According to an article in The Times of India in 2018, Mr. Brijmohan Agrawal gave 

an ultimatum to the district administration to change all the water pipelines that are laid near 

drainage lines within two weeks (TNN, 2018). 

 

The quality of water in Raipur continues to be substandard with cases of water-borne 

diseases surfacing every day. Changing the water pipeline in Raipur is a difficult task as the 

city has a centralized water distribution system. In order to change the water pipeline, the 

supply of water at the location needs to be terminated. But in a centralized system, cutting the 

water supply of one specific location is not possible. Hence, fixing pipelines at one location 

leads to another getting hit by water shortage.  

 

4.6 Citizens’ Issues 

 

Apart from the issue regarding the open drains, the citizens faced several other issues. 

The lack of water supply was the primary issue in the city. This strongly contradicted the 

statements given by the manager at the Water Treatment Plant, as well as Mr. A.K. Malwe. 

According to them, the capacity of the Water Treatment Plant (WTP) installed in the city was 
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in surplus. It is not been utilised in full capacity. Despite the surplus capacity in the WTP, 

citizens still face water shortages frequently.  

 

The following graphs represent whether the water received in their households is 

sufficient for their consumption and daily needs. As an overview, there seems to be no 

problems in Atal Nagar, bearing in mind of the current low population and the same can be 

said about the situation in Raipur. 

 

 

 

 

Graph 13: Supplied water suffices the need of the 
citizens of Atal Nagar's slum areas 
Note: The graph represents whether the supplied 
water suffices the needs of the citizens of Atal 
Nagar’s slum areas - Sector 29 (rural), Rakhi 
Village, and Sector 30 (rural). 

Graph 14: Supplied water suffices the need 
of the citizens of Raipur's slum areas 
Note: The graph represents whether the 
supplied water suffices the need of the citizens 
of Raipur’s slum areas – Shakti Nagar, and 
Ward 70 (rural). 

Graph 15: Supplied water suffices the need of 
the citizens of Atal Nagar's urban areas 
Note: The graph represents whether the supplied 
water suffices the need of the citizens of Atal 
Nagar’s urban areas – Sector 27, Sector 29 
(urban), and sector 30 (urban). 

Graph 16: Supplied water suffices the need of 
the citizens of Raipur's urban areas 
Note: The graph represents whether the supplied 
water suffices the need of the citizens of Raipur’s 
urban areas – Pahadi Chowk, DDU Nagar, and 
Ward 70 (urban). 
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Another interesting pattern identified during the surveys taken was that the shortage 

of water was seasonal. Summer season was when the citizens faced several problems. This 

has been a constant problem and the administrative body has also admitted that summertime 

is a little difficult. As the professor at Pandit Ravishankar Shukla University suggested that 

the university has constructed a man-made pond to curb the problem. The man made pond 

acts as an reservoir. The excess water collected in the pond is later used in the summer 

season. This helps to overcome the problem of water shortage and ensures water supply for 

the people living on campus. Therefore, a similar solution can be implemented in Raipur to 

tackle the water shortage problem.  

 

Moreover, the Nagar Nigam does not seem to be responsive to the complaints made 

by the citizens. This, therefore, contradicts the statement made by Mr. A.K. Malwe, as he 

believed that all the complaints had been addressed. Additionally, in the interview he 

mentioned that citizens cannot always blame the corporation for not being efficient at times, 

and there needs to be a sense of initiative from the citizens’ standing. However, it is quite 

obvious that issues such as the maintenance of the pipeline and ensuring their cleanliness lies 

in the hands of the corporation and not the citizens. Responsiveness of the officials varies in 

different areas as in the graphs below. 

 

 

Graph 17: The time duration in which the water 
logging issues are resolved in Atal Nagar's slum 
areas 
Note: The graph represents the time duration in 
which the waterlogging issues are resolved in the 
slum areas of Atal Nagar - Sector 29 (rural), Rakhi 
-1 Village, and Sector 30 (rural).   

Graph 18: The time duration in which the 
water logging issues are resolved in Raipur's 
slum areas 
Note: The graph represents the time duration in 
which the waterlogging issues are resolved by 
the Nagar Nigam in the slum areas of Raipur –
Shakti Nagar, and Ward 70 (rural) 
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Poor maintenance of the pipeline systems is the primary source of the problems that 

the citizens have with the quality of water.  For instance, the citizens reported that  there were 

instances when they found dead insects in the water supply and a dead snake in the pipeline. 

Part of the reason of the jaundice epidemic that broke out in the city was due to the lack of 

maintenance if the the pipelines. People were affected by the jaundice epidemic in which 

some of wards did receive some help during the epidemic and some had to bear the expense 

due to the inefficient pipeline system in place.  

 

Moreover, the citizens have to resort to water tankers or bisleri cans for their drinking 

water supply due to deteriorating water quality. According to the WTP manager at Raipur a 

thorough treatment has been conducted before supplying the water to the citizen. Despite the 

treatment, the citizens witness  a change in the colour of the water supplied in slums as well 

as semi urban areas.  

 

Water shortages were also mainly due to the poor maintenance of the pipeline 

through which the water is supplied. This highlights that there is a necessity to evolve to a 

more ICT based system rather than continuing with the traditional ways to manage these 

pipelines. Manually, the officials are unable to respond to the citizen issues. Incorporating 

ICT systems would not only simplify the work for officials  but also effectively address 

citizen’s issue, making the city more liveable for them. An seen above inefficient 

maintenance system has an impacted the water quality that the citizens are receiving 

negatively.  Moreover, it has also lead to a health hazard in the city.  

 

The government officials take immense pride in the structure they have created. It is 

an inspiration for other cities but despite of the using  Supervisory Control and Data 

Acquisition (SCADA) methods, under which the implementation ICCC took place. Most of 

the citizens have complained about the controlled water supply and how that leads to water 

shortage to them.  Hence, despite the installation of an integrated system such as this, citizens 

of Atal Nagar still face issues regarding water. According to the master plan (Rajat Kumar 

interview), there would be water supply which clearly not the case in Atal Nagar. Moreover, 

according to the working of ICCC, the officials could monitor the quality of water and 
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receive regular updates regarding the water supply. Yet, the citizens have reported hardness 

in the water. Due to this Many of the citizens resort to bisleri cans for their water similar to 

the citizens of Raipur. This really questions the functionality of the technologies installed in 

addition to that it also highlights the ignorance of the authorities present there.  

 

The major difference between Raipur and Atal Nagar is that Atal Nagar has 

integrated technology whereas Raipur is not that technologically advanced. Both the cities 

are being considered under the Smart City mission but both of them haven't seem to address 

the basic issues of the citizen. The planners seemed to be more focused on the infrastructural 

development of the city for instance construction roadways and highways. They also need to 

lay emphasis to the development of water management facilities and seriously address the 

problems citizens are facing as every complain can spark up a new idea that could be 

implemented which would contribute it to make into a better Smart City. The idea behind 

Smart City mission is to ensure improved standard of living for the citizens. Water is the 

basic necessity for citizens in a city, and even though under the Smart City mission, they 

have tried to implement the infrastructural changes that were required, still they have failed 

to address the complaints of the people. This calls for the planners to reflect on their master 

plan and identify the cause of their failure.  
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CHAPTER 5: 

THE ROAD AHEAD 
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5.1 Challenges in population growth  

 

Raipur’s population has been increasing over the years. According to the 2011 

census, Raipur’s population was 10,10,087, out of which 5,19,286 are male and 4,90,081 are 

female. Every year, Raipur’s population has increased by approximately 0.1248 million.  

Therefore, the expected population of Raipur for the year 2018 is 1.7588 Million (Population 

Of Raipur 2018, 2017).  

 

Atal Nagar has projected that its population will be 3,65,000 by the year 2021, and 

5,60,000 by 2031. The projected employment by 2031 is 2,22,950 (New Cities/ Satellite 

Cities Visionary or Conundrum: Atal Nagar).  By 2015, the projected population was 

1,50,000. But it was seen that the actual population was only 50,000. From this we can 

clearly see that the government is facing several  problems. The people living in Raipur are 

not interested in moving to Atal Nagar either. Despite Atal Nagar now being the new capital 

of Chhattisgarh, the people coming in from the other cities of Chhattisgarh are settling in 

Raipur instead of Atal Nagar.  

 

The main reason as to why citizens are not interested in relocating to Atal Nagar is 

the absence of properly developed facilities, as well as a community. If a person does not 

have access to basic facilities, then he or she would not have any reason to move there. For 

instance, if an individual falls ill in Atal Nagar, then he or she will have to travel from the 

residential sector to the sector where the hospital is located. 

 

It is not easy to travel because these sectors are not in close proximity with each 

other. Due to this, it becomes difficult for the citizens to commute from Raipur to Atal Nagar 

despite the 'smart' solutions it plans to incorporate. Further, there are a limited number of 

people in a particular sector. By 2031, the projected density of people per square kilometer is 

237, but presently it is just 34 people per square kilometer (International Urban Planning 

Workshop Naya Raipur, 2012).  
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Another challenge is that there is a lack of awareness amongst the citizens of Raipur. 

When the citizen interviews were undertaken in Raipur, the conclusion that was reached was 

that only 50% of the citizens knew of Atal Nagar’s existence. This was quite a shocking 

statistic, considering that Raipur and Atal Nagar are only 25 kilometres away from each 

other. 

 

This clearly highlights the lack of awareness amongst the citizens. If only 50% of the 

population of Raipur is aware about Atal Nagar, then one can definitely not expect citizens in 

other parts of the country to be aware about this new city. Hence, since Atal Nagar is a 

greenfield city, it will definitely take a long time to evolve.  

 

Further, Raipur follows mixed land use area, which means one can find various 

facilities including schools, hospitals, banks, malls, etc. in a particular sector or ward.  On the 

other hand,  Atal Nagar has been planned in a completely different manner. Atal Nagar 

follows compartmentalised land use area. This means that the sectors are divided based on 

the facility present in them. For example, Sector 27 is a residential sector. Other than houses, 

no other facility can be found in the sector. If one needs medical assistance, then he or she 

will have to go to either Sector 2 or Sector 36. 

 

People will only find it beneficial to move to another city if all the required facilities 

(schools, hospitals, banks and stores) are easily accessible. They do not prefer traveling large 

distances to access basic necessities 

  

Citizens of Atal Nagar are also facing transportation-related problems. The only 

means of public transport presently is the BRTS (Bus Rapid Transit System). The BRTS is 

not well-connected across all sectors in Atal Nagar. There is no auto or cab service available 

in Atal Nagar presently. Without owning a private vehicle, it is inconvenient for citizens to 

travel. Moreover, there are fixed timings that the BRTS strictly follows, i.e. 8 a.m to 10 p.m. 

Therefore, in case of emergencies, the need for private vehicles arises. This contributes to 

another reason behind the citizens’ decision towards not settling in Atal Nagar. Hence, the 

population growth is hindered. 
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According to Mr. Joseph John, the editor of The Times of India, most of Raipur’s 

population has an orthodox perspective. With the idea of settling and growing old in the same 

place, shifting to a new city would not be an easy step for them, especially where there is no 

sense of community. However, it seems that the youth and future generations are ready to 

shift to Atal Nagar because it is advanced and spacious. Relevant measures to change the 

mentality of the citizens needs to be taken to achieve an increase in the population growth. 

Further, the citizens of Raipur are not entirely well educated. They do not know how to 

follow rules and co-exist in a civic manner. They litter the city as they are unaware of the 

implications of such actions. The foremost agenda is to educate these people on how to live 

in a society with other people. They must be taught how to become social animals. This is 

extremely important as the people who will live in Atal Nagar in the future will be the 

citizens shifting from Raipur.   

 

If Atal Nagar’s economy grows rapidly and provides all the basic facilities like 

hospitals, schools, stores, etc. in all the sectors, then citizens would be willing to shift from 

Raipur to Atal Nagar. The government should also increase the public transport facility so 

that the connectivity between sectors increases. This will incentivize the people to move and 

settle into a new city. It will also lead to the creation of job opportunities among the citizens.  

 

Since the construction of Atal Nagar was an initiative of the Government, the 

Government itself must take an initiative to make sure that citizens agree to move to a 

recently developed city. A total of 5,000 people work in the new city. However, most of their 

homes are in Raipur.  This includes Chief Minister Raman Singh, who goes to the Secretariat 

office in Atal Nagar at least twice a week. Atal Nagar is still considered a ghost town. The 

main reason for this is that the residences of the Chief Minister and other officials are still in 

Raipur. If the government officials themselves are not willing to move to Atal Nagar, then 

the citizens cannot be expected to move either. 

 

Consider the case of Amaravathi, the upcoming capital of Andhra Pradesh. 

Amaravathi is also a greenfield city like Atal Nagar. The city was still at its beginning stage 
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of existence. But the first thing the Chief Minister of Andhra Pradesh, Mr. Chandrababu 

Naidu did was shift base from Hyderabad to the new capital with his family. His ministers, 

bureau associates and other officials also followed him. Mr. N Chandrababu Naidu said, “I 

knew if I shifted to Amaravati, my ministers and bureaucrats will follow suit. Once the 

government comes, governance will follow. This helps in building people’s trust” (Gupta, 

2017).  

 

Atal Nagar might have extraordinary physical infrastructure compared to other cities, 

but the government neglected to factor in a significant angle when its new capital was  

arranged: social foundation. The CEO of NRDA, Mr. Mukesh Bansal said, “We thought that 

once the physical infrastructure is in place, people will shift. But there are no retail outlets 

and no economic activity either. There have to be opportunities to generate employment. We 

are addressing these issues. Our central business district will be ready by next year. Once that 

is ready, along with the chief minister and governor’s house, where work will commence 

soon, we are hopeful people will also move in” (Gupta, 2017). 

 

Apart from these facilities and the well-developed infrastructure, Atal Nagar was not 

able to achieve the goals which had been set out. When the residents in the city were asked 

about this, they said that the issue wasn’t in the urban foundation of the city. The problem is 

because of lack of affordable health care facilities, schooling facilities and retail outlets. The 

goal of a Smart City is to incorporate solutions to decrease the unemployment, and to 

increase urban density. 

 

5.2 Development Plan 2031 

 

For many decades, Raipur has been a vibrant marketplace in Central India. Yet, with 

an already burdened civic infrastructure, it was ill-equipped to take on its newfound role as 

the administrative capital of a rapidly growing state. There was a prolonged debate regarding 

the need for a new city, its location and the mode of financing its development. It is indeed a 

remarkable achievement that the people of Chhattisgarh and its political leaders could arrive 

at a consensus on the building of a large green field city close to Raipur. The new city, Atal 
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Nagar, would at once serve as the administrative capital of the State, and would also cater to 

the infrastructural needs of industry and trade in the region. Hence, many surveys and studies 

were undertaken before deciding on the precise location of the city. 

 

With the vision to develop a world-class city, the Naya Raipur Development Plan 

2031 (based on a ‘Gridiron Pattern’) was sanctioned in April 2008. It is further divided into 

40 sectors, out of which 21 are going to be residential. It is the fourth planned city in India, 

after Bhubaneswar, Chandigarh, and Gandhinagar. 

 

Barring the shift of the power center of Chhattisgarh, the new city awaits other 

infrastructure that would attract the population. Officials said the city would be developed in 

three phases and the work was in progress. Work towards the Bus Rapid Transit System is on 

in full swing in order to facilitate movement between the old and new city, with 560,000 

inhabitants expected by 2031. (Land Planning NRDA, 2017). 

 

Mr. Rajat Kumar made a claim that by 2031, all modern amenities will be provided to 

the residents of Atal Nagar. According to him, new lakes are being developed which will 

have theme parks and leisure activities for the residents, and will also attract tourists. The 

official also claims that gardens and playgrounds will be spread across the city and will be 

linked together via a pedestrian corridor. Authorities say that 130 km of the road has already 

been laid and all the streetlights have LED lights. In Atal Nagar, one does not see any electric 

poles and wires hanging. All the wiring and pipelines have been laid out underground. Atal 

Nagar is set up with solar power stations, BRT and other facilities. ANVP also claims that 

while acquiring the land, they did not disturb the villages but included around 21 of them in 

the first layer development itself. ANVP has also allotted land for national institutions such 

as an All India Institute of Medical Sciences, Indian Institute of Management, Indian Institute 

of Technology, Sankara Netralaya, Hidayatullah National Law University, defense 

establishments, etc. Work on these projects has already begun. 

 

The city is also expected to generate new employment opportunities for the citizens. 

Government offices, the proposed business district, educational institutions and 
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entertainment complexes would generate most of the fresh employment. The plan also 

provides for Industrial Parks for Information Technology, Gems and Jewellery, Apparels, 

Handicrafts, and other light non-polluting industries. Atal Nagar, with its high-quality 

infrastructure, should emerge as a major educational and cultural hub for the entire state. The 

Institutional Area should be able to accommodate national as well as state-level educational 

and training institutions, laboratories and research centers, museums, libraries, exhibition 

halls and theatres for live performances. These will have to come up so as to enliven and 

enrich the city's cultural life. 

 

But the real issue funnels down to the fact that all the infrastructure that has been 

designed is not being utilized by anyone. The houses and the streets are empty. The 

Mantralaya is the only place where there is any sign of people. As of now, only Government 

officials work in the new city.   

 

When confronted with this question, Mr. Rajat Kumar said, “The first challenge was 

to create city level infrastructure. The government’s biggest challenge is providing proof 

through action, as one cannot prove it to the people with an animated diagram.” Obviously, 

the government servants have no choice but to come to the office, but they are still 

commuting from their homes in the old city. 

 

Mr. Rajat Kumar also adds that Atal Nagar is being developed as an integrated Smart 

City for the future. It can provide high-quality life to a population much larger than that of 

Raipur. Migration of people from one city to another is not an economic decision, but an 

emotional one. If an individual has spent their entire life in a particular city, then it will not 

be easy to leave everything behind. But the developmental goal of Atal Nagar is to ensure 

that their housing project is completed by 2031 so that the citizens can comfortably move in. 

Mr. Rajat Kumar said, “We are looking at a population of one lakh by 2020, 3.5 lakh by 2025 

and 5 and a half lakhs by 2031 which was the part of the original master plan. We are trying 

to speed things up”. 
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It is being asserted that Atal Nagar is based on creating a healthy and eco-friendly 

system. This will enable the promotion of a modern lifestyle through creation of state of the 

art urban infrastructure. It also aims at being an educational, health and service sector hub by 

the year 2031. A new city or a suburb is developed following extreme pressures on the 

existing city. In Raipur, on the other hand, many housing units are waiting for occupants and 

people just do not want to migrate to a new city. There is no integrated and simultaneous 

development of peripheral areas. Though being dubbed as a city of the future, there is a 

danger that it would be a disadvantage for the people as the government offices will move 

away from the people. 

 

5.3 Opinions of the Officials 

 

There is a lot of uncertainty regarding the future of these cities. Most officials who 

were interviewed spoke highly of the concept of a Smart City. However, they seemed in a 

state of agitation with respect to accomplishing the goals in the planned time frame. This has 

been said considering the gradual progress that has been made in the Smart Cities so far. It 

will definitely take time for the implementation of these goals, and hence (at least for Atal 

Nagar) a deadline of 2031 has been set. 

 

When it comes to the future of Atal Nagar, it has been decided that all the systems of 

the city will be set in place before the population moves in. It may take 25-30 years for the 

desired population to be reached as the citizens have to be given some incentive to move. 

Some citizens have become quite comfortable in Raipur, having already lived there for 

several years. Hence, convincing them to move will be a task as well. 

 

As of now, there are only government offices in the new city; hence most of the 

population comprises government officials. Only when there are offices and IT parks will 

there be a reason for people to move from other parts of the country. This process will 

definitely take time. 
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There are a few examples which point towards the complete lack of awareness among 

the Government officials.  For example, Mr. Shivendra Nath did not seem to have much 

information with regards to an Intelligent Drainage System, however this news has been 

printed in The Daily Pioneer. Another example of this was that Mr. B.S Thakur said that it is 

not possible to achieve ‘zero-discharge’, whereas Mr. Salil Srivastava said that it is possible, 

and this is mentioned on the official website as well. 

 

Coming to the twin epidemic in Raipur, there was a high degree of conflict between 

the officials. Mr. Shivendra Nath and the editors of The Times of India, Dainik Bhaskar and 

The Hitavada said that it was due to improperly maintained pipelines, which resulted in 

spillage. On the other hand, Mr. A.K Malwe is of the opinion that the reason for the epidemic 

was improper management of resources and that the citizens undertook construction of three-

storied buildings when the limit was just one story.  

 

These conflicts of opinion hinder the research as one is not sure which information is 

accurate. Due to this, one has to undertake further background checks on data to ensure its 

reliability. 

 

In Raipur, the officials have worked very hard towards controlling pollution levels. 

Monitoring systems have been installed. Hence, they believe that this aspect will improve 

under strict supervision. Since Raipur has been incorporated into the Smart City Mission, the 

development of the city has occurred sector wise. Funds received are limited and have to be 

used in many areas. Hence it will take time before all sectors are developed according to a 

Smart City model. 

 

After the occurrence of the twin epidemics in Raipur, it had to be ensured that such an 

event does not occur in the future. Hence, three major steps were planned for this purpose. 

First, the city has been divided into eight zones, and each zone has been appointed an officer. 

Random checks will be conducted, and if a particular component is not present in the exact 

proportion, then the WTP is informed immediately. Second, efforts to educate and increase 
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awareness among the citizens are being made as well. Lastly, checks will be established on 

hawkers engaging in ice recycling. 

 

Regarding the future of Smart Cities, there are very ambitious plans which exist. 

These plans cover many aspects of the city and its planning. Aspects such as smart parking, 

smart health systems, smart education among many others. The execution of these plans will 

depend on the inflow of funds for the Smart City mission and how these funds will be 

utilised. These are long term goals and will take at least 30 years to be implemented. 

 

5.4 Citizen Awareness 

 

Water shortage and sanitation problems related to improper water systems are 

common factors which hinder the development of Raipur. However, only a small percentage 

of people living in Raipur are aware of this. The epidemic breakouts are a visible outcome of 

the existing scenario. As stated by Mr. Ninad Bodhankar, there is a high degree of ignorance 

amongst the citizens regarding various water related issues such as source of clean water, 

impact, and issues caused by contaminated water, scarcity of clean drinking water, etc. The 

lack of knowledge and sensitivity towards such aspects leads to an increase in water wastage. 

The government and other agencies such as ICCC, WTP, and STP in Raipur, have taken 

various measures to solve and create effective solutions for these issues. However, the 

paucity of awareness among citizens creates a lack of appreciation of such facilities.  

 

Another aspect to be noted is the significant decrease in the number of lakes in Raipur 

from 150 to around 60. This is due to destruction caused to the aquatic ecosystem, which 

again arises from lack of citizen awareness. Human activities affecting aquatic ecosystems 

are more likely to disrupt natural patterns and processes. This is because species do not have 

the ability to adapt to the rapid changes that can occur to their environment. 

 

There are various chemicals and harmful fluids which decrease the nutrient levels in 

lakes and ponds. But the citizens continue to use water bodies as a convenient method of 

waste disposal, which causes serious damage to the water bodies. 
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As stated by Mr. Rajat Kumar, the CEO of the smart mission, it is very important to 

spread awareness about water purity, reasons for water contamination and stagnant water 

(which leads to spread of mosquito-based diseases) to prevent future epidemics.  

 

The government wants to ensure that the citizens are aware of the epidemics that have 

spread in the past. Hence, measures have been taken to ensure that this happens.  

In spite of the fact that the citizens are being made aware about epidemics and disease 

outbreaks through the media, they still do not realise the importance and need to save water. 

Their ideology is that if others around them are not following certain practices, then they do 

not have to do so either.  

 

It is pertinent that the citizens realise that other than being aware, participation is 

another major criterion. In order to bring about change, participation by the people will 

ensure public benefits and not just restrict the benefits to state or private businesses. Citizens, 

who are the heart of forming communities and impacting the well being of a state, can be the 

only means of creating any form of change with regards to such persistent issues.  
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CHAPTER 6: 

CONCLUSION 
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From the start of our research, we were convinced that the entire Smart Cities mission 

has been implemented for the betterment of the Indian citizens, and to provide them with an 

improved standard of living. However, as we progressed with the research, it became more 

clear that there are many loopholes in the entire system. Therefore, through our pre-field and 

on-field research, it seemed evident that there had been an increased level of investment 

made towards creating newer cities and areas in the name of better development. The 

currently implemented ‘smart’ solutions have not been efficient enough in establishing their 

worth. Therefore, if the officials and journalists themselves are not convinced about the 

project, it would be blind faith and trust that the citizens would put on the Government if they 

did instead.  

 

 

 

Many scholars believe that the entire concept of Smart Cities is nothing concrete and 

is mainly a popular term used to gain some kind of recognition globally. One of the main key 

points highlighted in one of our interviews was that a certain area within the city of Raipur, 
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supposedly only a closed central area, became the reason for its qualification as a Smart City. 

Additionally, Atal Nagar is inculcating the ‘Inclusive development method’ by adding 

already established areas to the new city. This has led to the presence of numerous village 

areas within the sectors and on the outskirts of the city. Since the new technology has only 

been implemented in the newly constructed buildings, an uneven distribution of resources 

has been observed. Hence, there is still a long way to go in terms of development of the city 

entirely. For instance, the officials have said that the drainage system implemented in Raipur 

has no problems whatsoever, whereas the journalists and citizens feel otherwise. This shows 

that a gap exists between what the Government has provided and what the citizens actually 

want. Once the citizens get their needs fulfilled, there would not be any reason for them to 

doubt their Government. 

 
While most Smart Cities aim to work towards e-governance and e-citizenship, they 

do not realize the importance of social inclusion. An interview conducted with Mr. Salil 

Shrivastav revealed the existence of a website created by the government to increase people’s 

involvement. This website allows the citizens to provide suggestions to better the city. 

However, private firms and companies began to use this as a medium to provide suggestions 

for the improvement of their own products. As a result, citizen involvement became 

negligible and hence, suggestions made by these firms were accepted further. Citizens have 

complained about the rare visits made by the slum contractor for him to understand the 

complexity of the problems faced by the citizens. Therefore, it can be said that Raipur fails to 

show an engagement of all the stakeholders. The participation and link to Smart Cities is not 

seen. Hence, in any successful city and community, a crucial aspect is the interaction of the 

people within the city which was not given high importance.  

 

It is also important to note that one of the significant elements for a Smart City to lay 

emphasis on is business led urban development. In most western cities, it has been observed 

that major businesses and/or corporations have increasingly shaped the cities. The same 

holds true for Raipur, as it has the industrial belt of Bhilai steel plant on its outskirts. The 

plant is the main provider of the raw materials to the various iron and steel companies in 
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Raipur. As a result, these companies support the employment and hence there is a consistent 

increase in population.  

On the other hand, the only major source of employment in Atal Nagar is governmental jobs. 

Employment and business in any city attract other supporting businesses like  vegetable 

markets, grocery stores, milk supplies etc., through which a sense of community can be 

established. It is the lack of community that forbids people from shifting to Atal 

Nagar.  Additionally, another shocking observation for us was that a lot of people residing in 

Raipur are not even aware of the existence of the new administrative capital.  

 

Mr. Bodhankar sided with the Government and blamed the citizens for their casual 

behaviour towards the systems implemented by the Government. However, with an increase 

in the citizens’ complaints against the services and quality of them, the blame is put on the 

Government. Therefore, it can be said that the ‘blame game’ is an entire cycle where one 

entity puts the blame on another and vice versa, and there is no sense of ownership.  

 

It seems ambitious for the Atal Nagar Government to achieve its predicted goals by 

2031, considering that the growth rate of population is quite low. Despite the reasons already 

mentioned in the report, citizens, for their various reasons, do not intend to shift to Atal 

Nagar unless the situation is unavoidable. Through these instances, it could be potentially 

derived that the entire concept of Smart Cities could be considered as a part of a marketing 

strategy. Most of the investments made towards the Smart Cities Mission have been made 

more towards the beautification aspect rather than qualitative development for improving the 

standard of living of the citizens. Through our interviews, it seemed clear that there is biased 

development amongst the cities towards Atal Nagar. Considering the expenditure made by 

the Government, the majority of it seems to have been spent on beautifying the city.  

 

Additionally, it is important to notice that several aspects of the Integrated Command 

and Control Centre are currently under construction. Due to low population in the city, the 

operation of the ICCC is limited. The existing residential complexes do not come under the 

ICCC and therefore there is no equal distribution of water.  This acts as a barrier in the 

accomplishment of the many goals for the Smart Cities Mission.  
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The main problem is that there are no progress reports of any kind, or up-to-date 

information readily available to know about the current situation with regards to these 

developments. Hence, thorough research was hampered. Some officials were not ready to 

give out in-depth information about the advancements made as well. Using Census data as a 

source causes a hindrance as it provides government data every 10 years, which is a broad 

time frame to compare and contrast the statistics found in 2011 and the current situation in 

2018. 

 

The ‘Smart City Mission’ has been in the planning and agenda creation stage for 

many years now. In the last few years, there has been a widespread acknowledgment that 

Smart City strategies are of utmost importance for the development of Smart Cities in urban 

areas. Smart city means different things to different people, but essentially reflects the 

aspirations of the city and its people to fall in the best league with regards to quality and 

sustainability. When one focuses on the aspect of planning in the two cities, one comes 

across the fact that Raipur puts a greater emphasis on involving people in all the 3Ps - 

Planning, Performing and Preserving. On the other hand, Atal Nagar aims at being India’s 

first integrated greenfield Smart City, whose planning visionary initiatives are being touted 

as one of the best in the country.   
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Appendix 

Appendix A 

 

 

Slum Dwellers 

 

1. Which of the following sources of drinking water does your household use? 

a) Borewell 
b) hand pump 
c) Public tap 
d) Open well 
e) Household water supply (pipes) 
f) Other 
 

2. What is the source of potable water? 

a) Tap water 
b) Well 
c) Tanker 
d) Borewell 
 

3. What is the frequency of water supply? 

 

a) Everyday 

b) Alternate day 

c) Thrice a day 

d) Other 

 

4. How many hours a day is the water supply available ? 

a) 24 hours 
b) 12 hours 
c) 8 hours 
d) Less than 4 hours 
 

5. How long do you take to fetch water? 
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a) 10-15 mins 
b) 15-30 mins 
c) more than 30 mins 
 

6.  How far is the source of water from your home? 

a) Less than 200 m 
b) 200 -500 m 
c) 500-1000 m 
d) More than 1000 m 
 

7. Do you receive enough water for your consumption? 

a) Yes 
b) No 
 

8. Do you have a shortage of water? 

a) Yes 
b) No 
 

8.1. If Yes, how long did the most recent water shortage last? 

a) Less than 4 hours 
b) 8 hours 
c) 12 hours 
d) 24 hours 
e) More than 24 hours 
 

8.2. what do you use for storing water during water shortage? 

 

8.3. How many days can your water storage last when there is no supply? 

 

a) Less than a day 
b) 1-2 days 
c) 3-5 days 
d) More than 5 days 
 

9. Do you find the need to use water tankers instead of groundwater often? 

a) Yes 
b) No 
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9.1 If yes, how often? 

 

10. Do you pay for water? 

a) Yes 
b) No 

 

10.1 If Yes, how much do you pay a month? 

 

11. How frequently flood occurs in your area? 

 

a) Very frequently 

b) Frequently 

c)Rarely 

d)Never 

 

12. Are you aware of the cause of the floods? 

a) Yes 
b) No 

 

13. Does rainfall cause water logging in your area? 

a) Yes 
b) No 

 

13.1 If Yes, how many days of rainfall leads to water logging? 

a)1-3 

b) 3-5 

c) 5-7 

 

 

 

13.2 How long does the water logging take to be cleared up? 

a) 1-2 days 
b) 4-5 days 
c) More than a week 
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14. Is there damage being caused to property due to the drainage system? 

a) Yes 
b) No 

 

14.1 If Yes, what kind of damage? 

 

15. Are you aware of the sewage pipelines in your locality? 

a) Yes 
b) No 
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Appendix B 

 

Urban Citizens  

 

1. What is the frequency of water supply?  

a) Everyday 

b) Alternate day 

c) Once in 3 days  

 

2. How many hours a day is water available ? 

a) 24 hours 
b) 12 hours 
c) 8 hours 
d) Less than 4 hours 
 

3. Do you receive enough water for your consumption? 

a) Yes 
b) No 
 

4. Do you have shortage of water? 

a) Yes  
b) No  
 

4.1. If yes, how long did the most recent water shortage last?  

a) Less than 4 hours 
b) 8 hours 
c) 12 hours 
d) 24 hours 
e) More than 24 hours 
 

4.2  What do you use for storing water during water shortage? 

 

5.  Name the sources of drinking water you receive at home. 

a) Bore well 

b) hand pump  
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c) Public tap  

d) Open well  

e) Household water supply (pipes)  

f) Other 

 

6. What is the main source of water used by your household for other purposes, such as 

cooking and hand washing? 

a) Tap 
b) Borewell 
c) Well 
d) Public Tap 
e) Pipeline  
 

7. Is the quality of water that you receive clean? 

a) Yes 
b) No 
 

8. Have you ever noticed any visible changes in the clarity, taste, colour or smell of the water 

that is supplied to your house? 

a) Yes 
b) No 
 

9. Name the filtering device you use in your home.  

a) Boil 
b) Add bleach/chlorine  
c) Strain it through a cloth 
d) Use a water filter 
e) Other a(Specify) 
f) Do not filter it 
 

10. What measures have been adopted in your household to minimize water consumption? 

 

11.  How frequently do flood occurs in your area? 

a) Very frequently  
b) Frequently  
c) Rarely 
d) Never 
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12. Does rainfall cause water logging in your area? 

a) Yes  
b) No  
 

12.1 If Yes, how many days of rainfall leads to water logging?  

a)1-3  

b) 3-5 

c) 5-7 

12.2 How long does the water logging take to be cleared up? 

a) 0-2 hours  
b) 3-4 hours  
c) 1-2 days 
d) 4 -5 days 
 

13. Is there damage being caused to property due to the drainage system?  

a) Yes  
b) No  
 

13.1 If Yes, what kind of damage? 

 

14. Have you made a complaint related to your drinking water service in the past one year?  

a) Yes 
b) No 

 
 

14.1 If Yes, what was the complaint and to whom did you complain? 

 

14.2. What was the result of the complaint? 

 

15. Do you pay for water? 

a) Yes 
b) No 
 15.1 If Yes, how much do you pay a month? 

 

 



 

102 
 

16. Do you find the need to use water tankers instead of groundwater often? 

a) Yes 
b) No 
 

16.1  If yes, how often? 

a) Once a week 
b) Once a month 
c) Once in 3 months 
d) Once in 6 months  
 

 17. Has rainwater harvesting been made mandatory in your society? 

a) Yes 
b) No  
 

17.1  If not, Would you be willing to contribute for a rainwater harvesting system in your 

locality to avoid water shortage? 

a) Yes 
b) No 
 

18. If a community wastewater system is established (if not already present), would you be 

willing to implement it? How would it be financed? 

a) Would be willing and the government would finance it. 
b) Would be willing and the community would finance it. 
c) Would be willing but not sure as to how it would be financed 
d) Would not be willing to implement it right now.  
 

19. Do you know about Atal Nagar ? 

a) Yes  
b) No  
19.1. If yes, what are the major changes you observed?  
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Appendix C 

 

 

List of Interview 

 

Sr. 
No 

Name Designation Location 

1. 
 

Mr. A.K Biswal Regional Director, Central 
Groundwater Board 

Raipur 

2. Mr. A.K Malwe Executive Engineer, solid waste 
management, Raipur 

Raipur 

3. Mr. B.S Thakur Senior Scientific Officer, 
Chhattisgarh Environment 
Conservation Board 

Raipur 

4. Mr. Brijmohan Agarwal Cabinet Minister, Water and 
Agriculture (BJP) 

Raipur 

5. Mr. Devendra Kumar Accountant, Smart City Pune Pune 
6. Mr. E.V Murli Editor, Hitavada Raipur 
7. Mr. Joseph John Editor, Times of India Raipur 
8. Mr. Manish Soni Senior Engineer and Water 

SCADA expert, ICCC 
Atal Nagar 

9. Mr. Ninad Bodhankar Professor at Pandit Ravishankar 
Shukla University 

Raipur 

10. Mr. Puran Prasad Jha Ward Representative Raipur 
11. Mr. Rajat Kumar CEO, ANVP Atal Nagar 
12. Mr. Salil Shrivastava Chief Engineer ANVP Atal Nagar 
13. Mr. Shiv Dubey Editor, Dainik Bhaskar Raipur 
14. Mr. Shivendra Nath Superintending Engineer ANVP Atal Nagar 
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Glossary 

1. A septic tank - is an underwater sedimentation tank used for wastewater treatment 
through the process of biological decomposition and drainage (Waste Disposal Hub, 
2016). 
 

2. A special economic zone -  is an area in a country that is subject to unique economic 
regulations that differ from other areas in the same country (Staff, 2018). 

 

 

3. Adhere- to be devoted in support or allegiance; be attached as a follower or upholder 
(Adhere, n.d). 
 

4. Affordable housing -  housing units that are affordable by that section of society 
whose income is below the median household income (Definition of Affordable 
Housing). 

 

 

5. Afforestation - the act or process of establishing a forest especially on land not 
previously forested (Afforestation, n.d). 
 

6. Alum dosing - Alum is white, gelatinous sticky material in nature, which easily traps 
particles in the water; in combination with lime, soda ash or caustic soda, it ensures 
that the optimum coagulation (dosed-water) pH is achieved; in addition, it removes 
unwanted colour and turbidity from the water. (‘Alum Salts for Water Treatment’, 
n.d.).  

 

 

7. An anaerobic baffled reactor (ABR) -  is an improved septic tank with a series of 
baffles under which the wastewater is forced to flow. The increased contact time with 
the active biomass (sludge) results in improved treatment (Anaerobic Baffled 
Reactor, n.d). 
 

8. An anicut-  is a dam made in a stream for maintaining and regulating irrigation 
(Anicut, n.d). 

 

 

9. Anaerobic digestion -  is a series of biological processes in which microorganisms 
break down biodegradable material in the absence of oxygen. -(American Biogas 
Council, n.d) 
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10. ANVP - Atal Nagar Vikas Pradhikaran - authority to develop the infrastructure as per 
the Naya Raipur (Atal Nagar Vikas Pradhikaran, 2018).  

 

 

11. Aquifer - An aquifer is a body of saturated rock through which water can easily move 
(‘What is an Aquifer?’,n.d). 
 

12. Bidding- The offering of particular prices for something, especially at an auction. 
(Definition of bidding in English by Oxford Dictionaries, n.d) 

 

 

13. Biological oxygen demand (BOD) - Biological oxygen demand (BOD) refers to the 
amount of dissolved oxygen (DO) that aerobic organisms need in order to break down 
organic material in water over time (‘Biological Oxygen Demand (BOD)’, n.d.). 
 

14. Biotechnology- Biotechnology is the use of biological processes, organisms, or 
systems to manufacture products intended to improve the quality of human life (What 
is biotechnology?, n.d). 

 

 

15. BRTS – (bus rapid transit system) is a “bus-based public transport system designed to 
improve capacity and reliability relative to a conventional bus system”(What is 
BRT?, n.d). 
 

16. Capital Gains- are the profit that the investor realizes when she sells the capital asset 
for a price higher than its purchase price. If the taxpayer holds the shares and 
securities of the capital asset for a period exceeding 36 months before the transfer, it 
will be treated as a long-term capital asset (Capital Gains Tax, n.d). 

 

 

17. Catalyzes- an action between two or more persons or forces, initiated by an agent that 
itself remains unaffected by the action: (Catalyses, n.d) 
 

18. Census – “an official count or survey, especially of a population.” (Definition of 
'census’, n.d) 
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19. Civic Infrastructure – “a city's public spaces and civic assets (collection of physical 
sites and buildings) as well as the social processes and cultural practices” (Greenspan 
& Mason, 2017)  
 

20. Decentralized sewage treatment - is an onsite or cluster wastewater system that is 
used to treat and dispose of relatively small volumes of wastewater, generally 
originating from individual or groups of dwellings and businesses that are located 
relatively close together. Onsite and cluster systems are commonly used in 
combination. (‘Decentralized Wastewater Treatment Systems’, 200).  

 

 

21. District Information System for Education (DISE) -  is a comprehensive database on 
elementary education in India created by the National University of Educational 
Planning and Administration (Metha, 2010). 
 

22. E- challan - Payment of fine online  
 

 

23. Eco systems – “a biological community of interacting organisms and their physical 
environment.” (Definition of ecosystem, n.d) 
 

24. Encroachment- Intrusion on a person's territory, rights, etc. (Definition of 
encroachment in English by Oxford Dictionaries, n.d) 

 

 

25. Epidemics - a widespread occurrence of an infectious disease in a community at a 
particular time (Definition of epidemic, n.d). 
 

26. Exodus- the movement of a lot of people from a place. (meaning in the Cambridge 
English Dictionary, n.d) 

 

27. Ghost town – “a deserted town with few or no remaining inhabitants” (Ghost Town, 
n.d) 

 

 

28. Greenfield city – “A greenfield project is one which is not constrained by prior work. 
It is constructing on unused land where there is no need to remodel or demolish an 
existing structure” (What are greenfield projects?, 2006) 
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29. Gridiron pattern – “gridiron plan is a type of city plan in which streets run at right 
angles to each other, forming a grid” (Linear, Radial and Grid Iron Layout Patterns, 
n.d) 

 

 

30. Hard water - Hard water, water that contains salts of calcium and magnesium 
principally as bicarbonates, chlorides, and sulfates (Britannica, 2007). 
 

31. Hepatitis - Hepatitis is an inflammation of the liver. The condition can be self-
limiting or can progress to fibrosis (scarring), cirrhosis or liver cancer. (‘What is 
hepatitis?’, 2018)  

 

 

32. Hydrograph - Hydrographs are charts that display the change of a hydrologic variable 
over time (King, H. M, (n.d.)). 
 

33. Industrial Parks - are specific areas zoned for industrial activity where infrastructure 
(such as roads, power and other utility services) is provided to facilitate the growth of 
industries and to minimize the impacts on the environment (Concept and origin of 
industrial estates, n.1). 

 

 

34. Intake Well - Intake structures are used for collecting water from the surface sources 
such as river, lake, and reservoir and conveying it further to the water treatment plant 
(Anderson, n.d).  
 

35. LED lights – uses light-emitting diodes to produce light. LED light bulbs are a more 
environmentally-friendly alternative to incandescent bulbs (What is LED light bulb?, 
n.d). 

36. Manifold- consisting of or operating many of one kind combined. (Manifold, n.d) 
 

37. Mineralization - is a biological process in which organic substances are converted to 
inorganic substances by soil microorganisms (Liu, 2013). 

 

 

38. Minimum Support Price - is the price at which government purchases crops for the 
farmers, to safeguard the interests of the farmers. - (Minimum Support Price, n.d.) 
 

39. Mixed land use – “is a type of urban development that blends residential, commercial, 
cultural, institutional, or entertainment uses, where those functions are physically and 
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functionally integrated, and that provides pedestrian connections.” (Business 
Geography , n.d) 

 

 

40. MLD – Million liters per day 
 

41. NTU - Nephelometric Turbidity Unit (Unit of measure for the turbidity of water. 
Essentially, a measure of the cloudiness of water as measured by a nephelometer) 
(‘Nephelometric Turbidity Unit (NTU)’, n.d). 

 

 

42. Pan city - Application of selected Smart Solutions to the existing city-wide 
infrastructure. Application of Smart Solutions will involve the use of technology, 
information and data to make infrastructure and services better (Government of India, 
2016). 
 

43. Ph - quantitative measure of the acidity or basicity of aqueous or other liquid 
solutions(Britannica, 2018).  

 

 

44. Physical Infrastructure - basic physical systems of a business or nation — 
transportation, communication, sewage, water and electric systems are all examples 
of infrastructure. (Staff, 2018) 
 

45. Plug and Play -  is a phrase used to describe devices that work with a computer 
system as soon as they are connected. The user does not have to manually install 
drivers for the device or even tell the computer that a new device has been added. 
Instead, the computer automatically recognizes the device, loads new drivers for the 
hardware if needed, and begins to work with the newly connected device. - (Plug and 
Play, n.d) 

 

 

46. PPM – Parts per Million 
 

47. Prorating taxes -  involves dividing the full amount due by a portion of a period of 
time. Prorated taxes can only occur when a taxpayer's liability reduces for some 
reason; in the following tax year, the taxpayer will be responsible for paying the full 
amount. - (Hartman,2017) 
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48. Ridge- A ridge is a long, narrow piece of raised land (Definition of 'ridge’, n.d) 
 

49. RSBY - The Rashtriya Swasthya Bima Yojana  
 

 

50. SCADA - SCADA is an acronym for Supervisory Control and Data Acquisition. 
SCADA generally refers to an industrial computer system that monitors and controls 
a process (‘Dictionary’,n.d). 
 

51. Secretariat – “a permanent administrative office or department, especially a 
governmental one.”  (Definition of secretariat in English by Oxford Dictionaries, n.d) 

 

 

52. Serological - The characteristics of a disease or organism shown by study of blood 
serums: the serology of acquired immune deficiency syndrome; the serology of 
mammals (‘Serological’,n.d). 
 

53. Settling Tanks - Sedimentation tank, also called settling tank or clarifier, component 
of a modern system of water supply or wastewater treatment. A sedimentation tank 
allows suspended particles to settle out of water or wastewater as it flows slowly 
through the tank, thereby providing some degree of purification (Britanica, 2016). 

 

 

54. SME (small-to-medium enterprise) - is a convenient term for segmenting businesses 
and other organizations that are somewhere between the "small office-home office" ( 
SOHO ) size and the larger enterprise (What is small to medium enterprise (SME)?, 
n.d). 
 

55. Solid Waste Management - the process of collecting and treating solid wastes. It also 
offers solutions for recycling items that do not belong to garbage or trash (‘What is 
Solid Waste Management? Sources and Methods of Solid Waste Management’, 2016). 
 

56. STP – Sewage Treatment Plant 
 

 

57. Substandard- below standard or less than adequate. (Substandard, n.d) 
 

58. Supervisory Control and Data Acquisition (SCADA)-  is a system of software and 
hardware elements that allows industrial organizations to control industrial processes 
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locally or at remote locations and monitor, gather, and process real-time data. It helps 
supervisors directly interact with devices such as sensors, valves, pumps, motors, and 
more through human-machine interface (HMI) software and record events into a log 
file (What is SCADA?, n.d.). 

 

59. SWOT Analysis- is a foundational assessment model that measures what an 
organization can and cannot do, and its potential opportunities and threats (Staff, 
2018). 

 

 

60. The Internet of Things (IoT)-  is the network of physical devices, vehicles, home 
appliances, and other items embedded with electronics, software, sensors, actuators, 
and connectivity which enables these things to connect, collect and exchange data 
(Internet of Things, n.d.). 
 

61. Topography- Topography is the study and description of the physical features of an 
area, for example its hills, valleys, or rivers, or the representation of these features on 
maps (Definition of 'topography’, n.d). 

 

 

62. Universal Health Coverage (UHC) - means that all people and communities can use 
the promotive, preventive, curative, rehabilitative and palliative health services they 
need, of sufficient quality to be effective, while also ensuring that the use of these 
services does not expose the user to financial hardship (What is universal coverage?, 
2018). 
 

63. Urban Density – “number of people inhabiting a given urbanized area”(Urban 
Density and Sustainability, n.d). 

 

 

64. Urban Mobility - Is to satisfy the mobility needs of people and businesses in cities 
and their surroundings for a better quality of life. It builds on existing planning 
practices and takes due consideration of integration, participation, and evaluation 
principles (Eltis, 2015). 
 

65. Urban Planning - a transit-oriented development is a type of urban development that 
maximizes the amount of residential, business and leisure space within walking 
distance of public transport (Cervero, Robert; et al. (2004). Transit Oriented 
Development in America: Experiences, Challenges, and Prospects. Washington: 
Transit Cooperative Research Program, Report 102). 
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66. Urbanization - An increase in a population in cities and towns versus rural areas 
(‘What is Urbanisation?’, n.d). 
 

67. Water Stress - Water stress is a term used to describe when demand for water is 
greater than the amount of water available at a certain period in time, and also when 
water is of poor quality and this restricts its usage. Water stress means deterioration in 
both the quantity of available water and the quality of available water due to factors 
affecting available water (‘What is water stress ?’,n.d). 

 

 

68. WTP – Water Treatment Plant 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



"Corporation's work is to give the connection to the 
main tap point and not till the consumer level. The 
consumer is responsible for his/her own water bill 
and needs to ensure the pipeline reaches his/her 

house. People should be aware of their water 
pipeline system and if it is going alongside sewage 
lines. Putting everything on the corporation is very 

easy but is not fair."A.K Malwe 
Executive Engineer, solid waste 

management, Raipur

"Government is giving funds under Smart City mission 
for doing development work. From these funds, a sign 

board of Mor Raipur (Mera Raipur in chhatisgarhi 
language) is created in front of the Telibandh talaab 

(Marine drive) in Raipur. Lakhs of rupees have been used 
for making that sign board. This same sign board is 
constructed in different areas like Railway station, 

airport and other places. This is the type of change that 
Smart city Mission has brought."

Shiv Dubey 
Editor, Dainik Bhaskar

Outlook
 
 

"What is government doing? Nothing, just focusing on 
money and money. Increasing rates of everything. What 
poor people should do? If poor people don’t earn then 

what will they eat? My daughter had faced the problem of 
jaundice. Government did not help in paying the biils. 

Hospital gave us few medicines for which we had to pay.
Rakesh Dhotare he is the Parshad. He never comes here. 

He does nothing. He did not come once also."Citizen
Shakti Nagar, Raipur



 

 

E x p e r i e n c e  a  s m a r t  c i t y  t h a t  c o m p e t e s  o n  a  
g l o b a l  l e v e l  a n d  s e t s  t h e  b a r  f o r  d e v e l o p m e n t  

a c r o s s  t h e  c o u n t r y .  J o i n  u s ,  a s  w e  f i g h t  t h r o u g h  
b u r e a u c r a t i c  j a r g o n s ,  r e d - t a p i s m ,  a n d  

g o v e r n m e n t  o f f i c i a l s .
T h e  r e p o r t  g i v e s  a  u n i q u e  p e r s p e c t i v e  o f  a  s m a r t  
c i t y  a n d  u r b a n  s u s t a i n a b i l i t y  u s i n g  d a t a  c o l l e c t e d  

f r o m  l o c a l  r e s i d e n t s ,  n e w s p a p e r  e d i t o r s ,  a n d  
a c c o m p l i s h e d  e x p e r t s  i n  t h e  f i e l d .

D i v e  d e e p e r  i n t o  t h e  w a t e r  s y s t e m s  o f  R a i p u r  a n d  
A t a l  N a g a r  t o  d i s c o v e r  t h e  s o l u t i o n s  t h e y  

p r o v i d e ,  a n d  t h e  c o n s e q u e n c e s  t h a t  t a g  a l o n g .


