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Feature Definition Scenario 1 (BASE) Scenario 2 Scenario 3 Scenario 4 (ADVANCED) Self-assessment of the city (for Pan-City Solution) 

with regard to each feature

Basis for assessment and/or quantitative indicator (Optional - only if data exists) Projection of 'where the city wants to be' with regard to the 

feature/indicator

Input/Initiative that would move the city from its current status to Advanced status 

(Scenario 4: Column G)

Citizen participation A smart city constantly shapes and changes course of 

its strategies incorporating views of its citizen to bring 

maximum benefit for all. (Guideline 3.1.6)

The City identifies priorities and projects to pursue 

without consulting citizens. 

City undertakes citizen participation with some select 

stakeholders. The suggestions are compiled and incorporated in 

some projects or programs. Very few major decisions are 

communicated to citizens until final projects are unveiled. 

City conducts citizen engagement at city level and local 

area level with most stakeholders and in most areas. The 

findings are compiled and incorporated in projects or 

programs. 

City constantly conducts citizen engagement with people 

at ward level to incorporate their views, and these shape 

priorities and development projects in the city. Multiple 

means of communication and getting feedback, both face-

to-face and online are utilised. The effectiveness of city 

governance and service delivery is constantly enhanced 

on the basis of feedback from citizens. 

Scenario 3 • City Level Plans incorporate multi-round stakeholder consultations

• Active involvement of civic groups, NGOs and citizens’ forums

• Initiated citizen engagement for Ongoing projects like AMRUT, HRIDAY, Smart Cities 

Challenge etc.

The city has three modes of online grievances

i) Lok Sewa Adhiniyam Guarantee: 31754 complaints have been registered till 31st March 

2016, out of which 31712 complaints have been addressed and the remaining have been 

rejected

ii) Samparak: This portal is under local self government and till date 627 complaints have been 

registered, out of which 581 have been resolved and the remaining are pending. Complaints 

through this portal also directed to Ajmer Municipal Corporation and till date 611 complaints 

have been registered, out of which 508 have been resolved and 60 complaints are pending 

from collectorate and the remaining 43 complaints are pending from AMC.

iii) Electronic Helpline: Complaints under this mode are resolved by AMC.

In the year 2013- 2014, 17876 complaints were registered out of which 14,997 were solved. In 

the year 2014- 2015, 19423 complaints were registered and 15462 complaints were resolved 

and in the year 2015-2016, 20927 complaints were registered and 15780 complaints have been 

solved. 

Mobile Apps Ajmer 311 and Smart Ajmer 311 have been launched for citizens and employees of 

AMC

AMC believes that it can move its Citizen Engagement to Scenario 4  in 

the next 5 years by enabling citizen engagement through multiple 

communication channels and modes both online and in person 

consultations and enable citizen centric development for Ajmer.

Key interventions identified include the following:

1. Promote the existing modes of citizen engagment platforms

2. Strengthening consultative forums at the ward-level 

3. Developing comprehensive Citizen Engagement Platforms

4. Launch awareness programmes & knowledge dissemination initiatives 

5.  Development of a dynamic websites of all government agencies giving access to public 

information.

Identity and culture A Smart City has a unique identity, which 

distinguishes it from all other cities, based on some 

key aspect: its location or climate; its leading industry, 

its cultural heritage, its local culture or cuisine, or 

other factors.  This identity allows an easy answer to 

the question "why in this city and not somewhere 

else?" A Smart City celebrates and promotes its 

unique identity and culture. (Guideline 3.1.7)

There are few architectural monuments, symbols, and 

festivals that emphasise the unique character of the 

city. Built, natural and cultural heritage is not preserved 

and utilised or enhanced through physical, management 

and policy structures.

Historic and cultural resources are preserved and utilised to 

some extent but limited resources exist to manage and 

maintain the immediate surroundings of the heritage 

monuments. New buildings and areas are developed without 

much thought on how they should reflect the identity and 

culture of hte city. 

Historic and cultural heritage resources are preserved and 

utilised and their surroundings are well-maintained. Public 

spaces, public buildings and amenities reflect the cultural 

identity of the city.

Built, natural and intangible heritage are preserved and 

utilised as anchors of the city. Historical and cultural 

resources are enahnced through  various mediums of 

expression. Public spaces, open spaces, amenities and 

public buildings reflect local identity and are widely used 

by the public during festivals, events and activities. 

Scenario 3 1. No. of Heritage assets (Dargarh, Adhai Din ka Jhopda, Nassiya Jain Temple, Akbar fort, 

Taragarh fort, Shah Jahan's Mosque etc.) 

2. No. of parks / water bodies example - Anasagar Lake, Foysagar Lake, Dualat bagh 

3. No. of historical educational institutions- Mayo College

 4. Ongoing Schemes- HRIDAY & PRASAD for conservation & preservation of heritage sites 

5. Tourist Inflow in Ajmer

Year 2013- 4241880 domestic, 27016 international

Year 2014- 4245710 domestic, 33069 International

Year 2015- 56300 domestic, 36423 International

Ajmer aspires to move to Scenario 4 within 10 years, by upgrading and 

retrofiting existing heritage areas through conservation projects,  lake 

restoration, preserving historical educational institutions

Key interventions identified include the following:

1. Developing Tourist infrastructure, tourist circuits with focus on differently abled.

2.  Intalling Public Art Installation, Sculptures and Street Paintings, Ajmer Heritage Film 

Museum.

3.  Tourist information Centre at public places 4 in no, kiosks, 10 Public conveniences, 

Pedestrian friendly walkways to connecting Dargah area to railway station through sky 

walks and Frontage improvement of shop's frontage and footpath and developing a 

location finder: A city guide app, with information about museums, parks, landmarks, 

public art, restaurants, Property number and real-time traffic data.

Economy and 

employment

A smart city has a robust and resilient economic base 

and growth strategy that creates large-scale 

employment and increases opportunities for the 

majority of its citizens. (Guideline 2.6 & 3.1.7 & 6.2)

There are a few job opportiunities in the city  which do 

not reach all sections of the population. Majority of 

opportunities in the informal sector without sufficient 

facilities. 

There is an entire range of job opportunities in the city, for all 

sections of the population having different skills and abilities. 

The city attemps to integrate informal economic activities with 

the formal sector. 

There are adequate job opportunities for all sections of 

society. But skill availability among residents can 

sometimes be a challenge. 

There are adequate job opportunities for all income 

groups and skill levels. Job-oriented skill training 

supported by the city and by industry. Economic activities 

are suited to and built on locational and other advantages 

of the city. 

Scenario 1 There are very less opportunities for the youth in Ajmer, therefore they have to migrat outside 

Ajmer in lieu of better job oppotunties

Ajmer aspires to aggresively work to shift the scenario toward 3 in next 

10 years by developing initiatives such as skill development centres, ease 

of doing business, IT Centres etc. 

Key interventions identified include the following:

1) Promotion of Tourism with a focus on eco-tourism- Development of tourist circuits and 

infrastructure upgradation 

2) Ease the environment for doing or starting business 

3) Developing Multi-Skill institute for skill upgradation, a green high tech Incubation & 

Innovation center, Business Improvement District - Integrating commercial areas

4) Development of Multi-storeyed (10 Nos.) commercial property

Education A Smart City offers schooling and educational 

opportunities for all children in the city  (Guideline 

2.5.10)

The city provides very limited educational facilities for 

its residents. Limited number of schools, compared to 

the demand. Many schools are in poor shape. 

City provides adequate primary education facilities, within 

easily reachable distance of 15 minutes walking for most 

residential areas of the city. The city also provides some 

secondary education facilities. 

City provides adequate primary and secondary education 

facilities within easily reachable distance for most 

residential areas of the city. Education facilities are 

regularly assessed through - databases of schools 

including number of students, attendance, teacher - 

student ratio, facilities available and other factors.

City provides adequate and high-quality education 

facilities within easily reachable distance of 10 minutes 

walking for all the residential areas of the city and 

provides multiple options of connecting with specialised 

teaching and multi media enabled education. Education 

facilities are regularly assessed through database of 

schools including number of students, attendance, 

teacher-student ratio, facilities available and other 

factors. 

Scenario 4 No. of primary schools- 118 no. government, 71 no. private

Secondary Schools- 117 no. government, 147 no. private

Higher Secondary School- 85 no. government, 160 no. private

No. of renowed educational institutions (Mayo College, Sophia School, St. Mary’s Convent 

School, DAV School) 

No. of new professional colleges/ courses  have been introduced

The city aspires to aggresively work to shift towards scenario 4 in next 10 

years by developing centres of educational excellence in the city 

Key interventions identified include the following:

1) Development of Educational Hub 

2) Strenthening the existing professional/ university courses 

3) Promoting smart classes in institutions 

4) Upgrading infrastructure of public schools Digitization and upgradation of city & school 

libraries 

5) Establishment of 1 Regional Science centre 

Health A Smart City provides access to healthcare for all its 

citizens. (Guideline 2.5.10)

Difficult access for citizens - demand for healthcare 

often exceeds hospitals' ability to cater to the residents. 

The city provides some access to healthcare for its residents 

but healthcare facilities are overburdened and far from many 

residents. Access to preventive health care easily available for 

some residents only. 

City provides adequate health facilities within easily 

reachable distance for all the residential areas and job 

centers of the city. It has an emergency response system 

that connects with ambulance services. 

City provides adequate health facilities at easily 

accessible distance and individual health monitoring 

systems for elderly and vulnerable citizens, which are 

directly connected to hospitals to prevent emergency 

health risks and to acquire specialised health advice with 

maximum convenience. The city is able to foresee likely 

potential diseases and develop response systems and 

preventive care.

Scenario 2 Jawaharlal Nehru Hospital- 918 (bedded)

Govt. Mahila Hospital- 290 (bedded)

Kamla Nehru Skin Disease Hospital - 50 (bedded)

Govt. Satellite Hospital- 50 (bedded)

Government Dispensary (12 in number)

- 72 ( bedded)

Ayurvedic Government Hospital- 2 in no

Ayurvedic Government Dispensary- 5 in no

Gaps in Beds vis-à-vis norms

Availability of emergency response ambulance 

Presence of multi-speciality hospitals. Availability of insurance schemes for poor 

The city aspires to shift towards scenario 3 in next five years by 

expanding and modernizing its healthcare facilities to become a eminent 

health care hub for the region. It also aspires to strengthen its access for 

the needy to modern healthcare by expanding public healthcare capacity 

including upgrading the government hospital to a state of art multi 

speciality hospital 

Key interventions identified include the following:

1) Development of  Multispeciality hospital

2) Mobile Tele-health services, which connect hospitals to remote facilities for consultation, 

diagnosis, and sometimes training

Mixed use A Smart City has different kinds of land uses in the 

same places; such as offices, housing, and shops, 

clustered together. (Guidelines 3.1.2 and 3.1.2)

The city has mostly separated uses and areas are 

focused either on residential, commercial, or industrial, 

with little co-existance of uses.  The average resident 

cannot walk to the closest market or shops, near his or 

her home.  For almost everyone, going to work or going 

shopping for basic needs requires, a journey by 

automobile or bus of more than 15 minutes.  Land use 

regulations prevent putting commercial or office 

In some parts of the city , there is a mix of land uses that would 

allow someone  to live, work, and shop in close proximity.  

However, in most areas, there are only small retail stores with 

basic supplies near housing. Most residents must drive or use 

public transportation to access a shop for food and basic daily 

needs.  Land use rules support segretating housing, retail, and 

office uses, but exceptions are made when requested.

Most parts of the city have housing, retail, and office 

buildings in close proximity. Some neighborhoods have 

light industrial uses within them (e.g., auto repair, craft 

production).  Land use rules allow for mixed uses.

Every part of the city has a mix of uses. Everyone lives 

within a 15-minute trip of office buildings, markets and 

shops, and even some industrial uses.  Land use rules 

require or encourage developers to incorporate a mixture 

of uses in their projects.

Scenario 4 Urban Development is guided by the draft Master Plan of Ajmer The city aspires to be in scenario 4  in the coming 5 years. This can be 

done by getting the draft master plan approved and ensuring the 

implementation of the master plan

Key interventions identified in the ABD area include the following:

1) Development of designated vending zone in the market area  

Compact A Smart City encourages development to be compact 

and dense, where buildings are located close to one 

another and are ideally within a 10-minute walk of 

public transportation, forming concentrated 

neighborhoods.  (Guidelines 2.3 and 5.2)   

The city is expanding rapidly at its periphery into 

undeveloped land, rural or natural areas, or along 

industrial corridors - both formally and informally.  

Formal new development is occuring in a way that is 

"sprawling," meaning that the buildings spread across a 

wide area and are far from one another. Residents or 

The city has one or two high density areas - such as the city 

center, or historic areas, where buildings are concentrated 

together and where people can walk easily from building to 

building and feel as though they are in center of activity.  Most 

of the city consists of areas where buildings are spread out and 

difficult to walk between, sometimes with low-density per 

The city has multiple high density clusters that are easy to 

walk around where buildings are close together.  However, 

the city actively encourages development to occur on 

under-utilized parcels of land into high-density, walkable 

areas.  When new formal large-scale development 

projects happen at the periphery, they are encouraged to 

The city is highly compact and dense, making the most of 

land within the city. Buildings are clustered together, 

forming walkable and inviting activity centers and 

neighborhoods. Regulations encourage or incentivize re-

development of under-utilized land parcels in the city 

center. Buildings are oriented to the street - - and parking 

Scenario 3 It is measured by the share of two wheelers in trips and population density across city The city aspires to reach sceanrio 4 in the next five years by transit 

oriented development as a key theme which would be followed by 

preparation of City Mobility Plans along with planned and systematic 

infrastrcuture development  to facilitate planned development

Key interventions identified include the following:

1) Frontage improvement of shop's frontage and footpath in the ABD area

Public open spaces A Smart City has sufficient and usable public open 

spaces, many of which are green, that promote 

exercise and outdoor recreation for all age groups.  

Public open spaces of a range of sizes are dispersed 

throughout the City so all citizens can have access. 

(Guidelines 3.1.4 & 6.2)

 The city has very few usable public open spaces and 

very few usable green spaces. Available recreational 

spaces are located far away and are  dispersed at long 

distances around the city.  The few available public open 

spaces offer a limited variety of experiences for all 

sections of population and age groups such as places for 

sport, places for rest, and places for play. 

A variety of public open spaces are available in some 

neighborhoods,  but are not available in all the areas of the city 

or are located far away from residential areas  Many of the 

open spaces have access restrictions, or are not well-

maintained.  A variety of types of public open spaces may be 

lacking, such as natural areas,  green areas, parks, plazas, or 

recreation areas. 

Most areas of the city have some sort of public open 

space. There is some variety in the types of public spaces 

in the city. However, public spaces are sometimes not 

within easy reach or access of more vulnerable 

populations and are more restricted in poorer 

neighbourhoods. 

Public open spaces are well dispersed throughout the city. 

Every residential area and work space has access to open 

space within 10 minutes walking distance. Open spaces 

are of various types - natural, green, plazas, parks, or 

recreation areas - which serve various sections of people.  

Public spaces tend to truly reflect the natural and cultural 

identity of the city.

Scenario 3 Housing Area Park- 54 no (48611.87sqm)

Neighbourhood Park - 29 no (94980.51)

Community Park- 34 no (369691.87)

Ajmer aspires to reach scenario 4 in the coming 5 years by conserving the 

existing lakes by their beautifification and cleaning

Development of theme based green parks and open spaces

Development of Eco Mobility Corridor along the Anasagar Lake and 

Foysagar Lake

Key interventions identified include the following:

1) Park Development including fencing, green development, water sprinklers, jogging / cycle 

tracks, children play equipment, and park furniture with focus on elderly and differently 

abled people etc in 10 hac of area

2) Development of Open gym in existing Parks

3) Select Parks are to be developed as theme based parks for children and elderly with 

focus on differently abled 

4) Mega Amusement Park 1 in no

5) Open Air Amphitheatre, Promenades/ Plaza- 4.5 ha

6) Park pathways with cycling/walking tracks - 5.5 km

7) Select Parks are to be developed as theme based parks for children and elderly with 

focus on differently abled

8) Choreographed Musical Fountain with Laser show

9) Boating & Water Sports Facility- 

10) Development of Heritage Museum at Island- 1 in no

Housing and 

inclusiveness

A Smart City has sufficient housing for all income 

groups and promotes integration among social groups. 

(Guidelines 3.1.2)

Housing is very limited and highly segregated across 

income levels. Population growth  far exceeds the 

creation of new housing.  The poor live in informal 

settlements with limited or no access to basic services, 

and are concentrated in a few areas. The wealthy live in 

separate enclaves. Those in the middle have few 

options.

Housing is available for people of most income levels but is 

highly segregated across income levels. Population growth 

slightly exceeds the creation of new housing. The wealthy and 

the middle class have housing that meets their needs at costs 

appropriate to their income.  The poor live in informal 

settlements.

Housing is available at all income levels, but is segregated 

across income levels. The growth in supply of housing 

almost meets the rate of population growth.  Increasingly, 

lower and middle-income people can find housing in areas 

that are conveniently located.  

A wide range of a housing is available at all cost levels. 

The supply of housing is growing at pace with population. 

Afforable, moderate, and luxury housing are found 

clustered together in many areas of the city

Scenario 4
The city had 81396 units against the 82249 households. Thus, there was a shortage of 853

houses and out of the existing stock, 1323 units were in a very dilapidated condition which was

not liveable, hence the total shortage was 2176 in 2011. As per Census, 2011, there are 103208

households in Ajmer and there is a housing shortage of 29811units. 

Ajmer aspires to be slum free in the next 5 years Key interventions identified include the following:

1) Plan for creation of stock of affordable housing projects identified under Housing for All. 

Transport A Smart City does not require an automobile to get 

around; distances are short, buildings are accessible 

from the sidewalk, and transit options are plentiful 

and attractive to people of all income levels. 

(Guidelines 3.1.5 & 6.2)

Personal automobile centric city with very few modal 

options. Long trip lengths for daily commute to work 

and education. Accessing various areas by walking or 

cycling is difficult. Women and vulnerable sections find 

it very difficult to move independently in the city. There 

is limited public transport. Vehicles cause high air and 

noise pollution in the city. Vehicles occupy public spaces 

and affect their effective functioning. 

The street network system is elaborate but public transport 

choices are restricted. Public transport is too expensive or 

unafforadable for the poor. Pedestrian infrastructure is only 

available in select areas. Majority of investments' focus on 

reducing traffic congestion through laying of more roads.

Network of streets is fairly complete. Public transport 

covers most areas of the city. However last mile 

connectivity remains incomplete and affects transport 

options. Foot paths are accessible in most areas, whereas 

concerns of safe crossings and security throughout the day 

remain. Parking zones are demarcated but absence of 

revenues from the parking lots. 

Street network is complete and follows a clear structure. 

Public transportation network covers the entire city and 

intensity of connection relates with the demand. Plenty of 

options of public transport are available at affordable 

rates for all sections of the society. There is multi-modal 

integration at all mass transit staions and organized-

priced on street and off street parking. Walking and 

cycling is prevalent. 

Scenario 2 1) Availability of public transport- 40%

2) Non-Motorised transport facilities

a) % of network covered- 5%

b) Encroachment on NMT roads by vehicle parking- 0%

3) Level of usage of Intelligent Transport System (ITS) facilities

a) Availability of Traffic Surveillance- 5%

b) Passenger Information System- 5%

4) Parking: Availability of on street paid public parking spaces (%) - 5%

The city aspires to be in Scenario 4 in the next 10 years by developing a 

mass transit system on selected corridors along with investments in 

public transport, making investments in bus and freight terminals, multi 

level car parkings, developing facilities for non motorised transport and 

pedestrian movement, upgradaing the existing road network including 

geometry, wideining, grade separation, signalisation and new road 

formations

Key interventions identified include the following:

1) Multilevel modern centralised bus stand in the city

2) Upgradation of Passenger facilities

3) Multi-level Car parking  - 2 locations

4) Open Car Parking at 3 locations

5) Road surfacing- 51.71 km

6) Development of Underground utility corridors- 20.68 km

7) Multi level Flyover (from Martindale bridge – Station Road – Agra Gate – Old RPSC to  

bus stand)- 3.60 km

8) Covering and developing of Anasagar Escape Channel for circulation

9) BQS - Along with Passenger Information System- 66 in no

10) New Mini Buses for Ajmer-Pushkar City- 30 in no

11) GPRS based Electronic Ticketing Machine (ETM)- 40 in no 

12) Bus Driver Console with GPS- 40 in no 

13) GPRS based ETM- 35 in no 

14) Bus driver console with GPS- 35 in no 
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Feature Definition Scenario 1 (BASE) Scenario 2 Scenario 3 Scenario 4 (ADVANCED) Self-assessment of the city (for Pan-City Solution) 

with regard to each feature

Basis for assessment and/or quantitative indicator (Optional - only if data exists) Projection of 'where the city wants to be' with regard to the 

feature/indicator

Input/Initiative that would move the city from its current status to Advanced status 

(Scenario 4: Column G)

Walkable A Smart City’s roads are designed equally for 

pedestrians, cyclists and vehicles; and road safety and 

sidewalks are paramount to street design.  Traffic 

signals are sufficient and traffic rules are enforced.  

Shops, restaurants, building entrances and trees line 

the sidewalk to encourage walking and there is ample 

lighting so the pedestrian feels safe day and night. 

(Guidelines 3.1.3 & 6.2)

The city is designed mainly for the automobiles.  Daily 

life without a car requires long bus rides.  Walking is 

difficult and often dangerous; there are few pavements, 

existing pavements need repair and lack trees to 

provide shade for pedestrians, and marked pedestrian 

crossings are rare.  New buildings have their main 

entrances set-back from the street, sometimes with 

large driveways or parking lots separating them from 

the street, and sometimes are are enclosed by gates. 

Traffic signals are often disobeyed.

Older areas of the city see a mix of pedestrians, cyclists, and 

vehicles but newer areas are focused mainly on the 

automobiles.  In the new areas, there are few pavements and 

main entrances to new buildings are not accesible from the 

front of the street.  Large driveways or parking lots often 

separates them from the street, and sometimes are enclosed 

by gates.  In these areas, traffic signals are disobeyed. 

The city has a good network of pavements and bike lanes.  

Buildings in most areas of the city are easily accessible 

from the pavement.  However, traffic signals are 

sometimes disobeyed and it feels difficult to cross the 

street. 

The city is highly walkable.  Pavements exist on every 

street and are maintained. Trees line many sidewalks to 

provide shade for pedestrians. Buildings in most areas of 

the city are easily accessible from the sidewalk.  Traffic 

signals control the flow of automobiles and are enforced.  

A network of bike lanes exists to promote cycling as a 

means of transport. Traffic rules are followed and 

enforced with great seriousness.

Scenario 2 The city currently has very few walkways in good condition. At most of the places, walkways & 

pathways have been encroached.

Ajmer aspires to move to Scenario 3 in next 3 years by promoting Non 

motorized transport, developing footpaths and pathways which would be 

user friendly including the elderly, differently abled and children.

Key interventions identified include the following:

1) Development of  cycle track/ walkway around Anasagar Lake- 5.5 km 

2) Total length of footpaths/ cycle tracks in ABD area- 51.71 km (50% of the roads in ABD 

area)

3) FoBs escalators- 5

4) Enhancement of walkability from neighbourhood of ABD to eco-mobility corridor with 

the focus on Differently abled and elderly

IT connectivity A Smart City has a robust internet network allowing 

high-speed connections to all offices and dwellings as 

desired. (Guideline 6.2)

City has no major plans to intorduce enhanced high 

speed internet connectivity to the public.

The city has plans to provide high speed internet connectivity 

through the existing framework.

The city makes has high speed internet connectivity 

available in most parts of the city. 

The city offers free wifi services to provide opportunity 

for all the citizens to connect with high speed internet 

across the city.

Scenario 2 Plans of the city related to Internet connectivity

Detaills of Internet Connections- BSNL

2011- 2012- 9676 connections

2012-2012- 10172 connections

2013-2014- 10338 connections

2014- 2015- 10320 connections

2015- 2016- 10973 connections

Ajmer Municipal Corporation and Collectorate  have provided 4 G Wi Fi connectivity to its 

employees to enable them fast and non interrupted internet connectivity.

The city aspires to reach scenario 4 by build an array of sophisticated ICT 

solutions and building on the intrinsic wifi/broadband network 

advantages covering (i) upgrading to a Web based e-governance and 

enterprise solution which is currently underway, (ii) enabling seamless 

service delivery on tap through web-enabled services and citizen service 

centres that are already in place and extending the same through mobile 

apps for wider reach, (iii) SCADA-based management of infrastructure 

services (water supply, sewerage), (iv) GPS-enabled Intelligent transport 

solutions and vehicle tracking solutions and (v) City surveillance through a 

CCTV network and central monitoring and control room 

Key interventions identified include the following:

1) Engage with private service providers to expand coverage and create wifi hotspots in 

important areas of the city like bus stand, railway station, public libraries, education 

institutes 

2) Developing a smart app for Ajmer

3)  Introduce Intelligent Transport Systems (ITS) for traffic management (tracking traffic 

rules violation and clearing traffic congestion).  Introduce IT based application for 

commuters – smart cards, developing passenger information system, and tracking public 

transport vehicles

ICT-enabled 

government services

A Smart City enables easy interaction (including 

through online and telephone services) with its 

citizens, eliminating delays and frustrations in 

interactions with government. (Guidelines 2.4.7 & 

3.1.6 & 5.1.4 & 6.2)

Essential Government services are not linked with 

online platforms. Paper intensive interactions with the 

local Government continues. Recieving services and 

response to citizen complaints take a long time. There is 

limited availability of data to monitor service delivery.

Some of the public services are provided online and 

infrastructure for total digitalization is not in place. Service 

delays occur regularly in some sectors. Responses to citizen 

inquiries or complaints are often delayed. No integration 

between services and billing.

Most of the services are provided online and offline. Data 

transparency helps monitoring. System and processes to 

better coordinate between various Government agencies 

are being developed. 

All major services are provided through online and offline 

platforms.  Citizens and officials can access information 

on accounting and monitor status of projects and 

programs through data available on online system. 

Robust data infratsructure system shares information and 

enhances internal governmental coordination.

Scenario 2 Presence of an active ULB website 

Facility for Online payments and service centres 

Grievance redressal

At present 26 modules are working online

Ajmer aspires to move into scenaio 3 in the next 3 years by (i) upgrading 

to a Web based e-governance and enterprise solution which is currently 

underway, (ii) enabling seamless service delivery on tap through web-

enabled services and citizen service centres that are already in place and 

extending the same through mobile apps for wider reach, (iii) SCADA-

based management of infrastructure services (water supply, sewerage), 

(iv) GPS-enabled Intelligent transport solutions and vehicle tracking 

solutions and (v) City surveillance through a CCTV network and central 

monitoring and control room. 

Leverage social media and crowd sourcing platforms to strengthen citizen 

engagement and their role in decision making 

Key interventions identified include the following:

1) Ajmer City domain specific mail service 

2) Enabling Data transparency which will help in monitoring. Initiatives to create single 

platform for citizen for dealing with all government agencies like AMC, PHED, AVVNL, RTO, 

ADA etc

3) Develop integrated command and operation centres- To monitor process and relay 

information using smart applications for ensuring safety against crime, regulate traffic and 

enable expeditious emergency and disaster response. 

4) City performance dashboards to monitor the performance of city subsystems through 

digital technologies and big data analytics to manage city governance 

5) LED displays across the city with latest updates & information.

6)  City Mobile Apps with information about museums, parks, landmarks, public art, 

restaurants, Property number and real-time traffic data. 

7) Digitization of revenue records and completion of GIS mapping

Energy supply A Smart City has reliable, 24/7 electricity supply with 

no delays in requested hookups. (Guildeline 2.4)

There is only intermittent electricity supply with regular 

power shedding. Many residents have to plan their days 

around when power is available. 

Electricity supply and loads are managed as per demand and 

priority for various functions with clear scheduling, with 

electricity being available in many areas for most hours of the 

day. 

Electricity is available in most parts of the city for most 

hours of the day but some areas are not so well-served. 

Smart metering exists in some parts of the city but not all. 

Electricity is available 24 x 7 in all parts of the city with 

smart metering linked to online platforms for monitoring 

and transparency. 

Scenario 2 99.6% of the city’s population by grid based power. Nearly 5% of the total power supply in the 

city comes from renewable sources of energy.

Scheduled tripping of existing 28 feeders (of 11 KV each) is 8 times for 4-5 hours in each feeder 

in a month. 

Unscheduled tripping of each feeder is 3 times for approximately 1 hour. 

Ajmer aspires to be in Scenario by energy sourcing and network and plans 

investments in upgrading the network to improve reliability and 

consistency while reducing losses from current levels within the next five-

to-seven years. It seeks to build on the state’s vision to emerge as a 

power surplus state while encouraging and incentivising citizens to 

continue adoption of green energy. 

Key interventions identified include the following:

1) Solar panelled roofs, LED Lighting and Light posts- 280 no

2) In Progress/ Completed - Conversion of existing lamps to LED along with CCMS- 33000 in 

no

3) Intelligent street lights Installation of Solar Panels with battery, Autotimers, smart 

meters, GSM Module- 33000 in no

4) GIS Mapping of street lighting 

5) Wi-Fi, air pollution monitoring, mosquito monitoring, transportation support, and locate 

parking spaces for stressed-out motorists, reroute cars and trucks as necessary

6) Installation of smart meters- 18420

7) Power Distribution & cabling- 82.73 kmEnergy source A Smart City has at least 10% of its electricity 

generated by renewables. (Guideline 6.2)

The city does not have any renewable sources of energy 

and there is no commitment to promote in the 

forseeable future. 

The city is preparing plans for ensuring that it gets more energy 

from renewable sources and is in the process of making 

commitments in this regard. 

Small proportion of energy consumed is the city is 

produced through renewable sources. There are long term 

targets for higher renewable energy capacities and the city 

is making plans to achieve those. 

At least 10% of the energy consumed in the city is 

generated through renewable sources. The city is 

undertaking long-term strategic projects to tap renewable 

sources of energy in its region/beyond to increase the 

percentage of renewable energy sources.  

Scenario 2 Initiatives have been taken by  installing 32000  LED sreet lights and solar panels.

Ajmer Nagam Nigam has taken an initiative of installing solar panel of 30 KW solar grids on the 

roof top of Nagar Nigam building.

Ajmer aspires to reach scenario 3 in the next five years by harnessing 

solar energy on the roof tops of the buildings, street lights, open spaces, 

parks and gardens

Shifting towards electronic digital meters that enable two way reading, 

Creating awareness among the citizens to use solar energy

Key interventions identified include the following:

1) Implement solar roof-top projects in all large government, institutional and residential 

buildings- 55 no of buildings

2) Solar Power panels at public buildings, Open Parks, Anasagar Lake

Establishment of Akshay Urja shop in the city. 

Water supply A Smart City has a reliable, 24/7 supply of water that 

meets national and global health standards. 

(Guidelines 2.4 & 6.2)

The city has a poor water supply system with limited 

water availability.  There are no clear targets to achieve 

higher quality and optimal quantity standards. 

Unaccounted water loss is above 40%.

The city has intermittent water supply and availability. 

However it is setting targets and processes in place to try to 

improve its water supply. Unaccounted water loss is less than 

30%. 

The city has 24 x 7 water supply in most areas but  the 

quality of water does not meet international health 

standards. Unaccounted water loss is less than 20%.

The city has 24 x 7 treated water supply which follows 

national and global standards and also available in 

suffecient quantity and affordable across all sections of 

the society. Unaccounted loss less than 15%.

Scenario 2 Coverage of water supply connections- 92%

Per capita supply of water- 135 LPCD

Extent of metering of water connections- 70%

Extent of non-revenue water- 30%

Quality of water supplied- 100%

Cost recovery in water supply services- 33%

Efficiency in collection of water supply related charges- 80%

Average daily hours of water supply- 1 hr 15 min

% of households connected by pipelines- 92%

Ajmer aspires to shift to Scenario 3 in the coming years by 

implementation of ongoing water supply initaitives under JNNURM and 

AMRUT scheme for the city

Key interventions identified include the following:

1) OHSR & Related works

2) Installation of meters: 4107

3) Pipelines- 15.01 km

4) Smart Metering: 18, 481

Water management A Smart City has advanced water management 

programs, including smart meters, rain water 

harvesting, and green infrastructure to manage 

stormwater runoff. (Guideline 6.2)

The city does not measure all its supply. It does not 

recycle waste water to meet its requirements and rain 

water harvesting is not prevalent. Flooding often occurs 

due to storm water run-off. 

The city has meters for all its water supply but lacks 

mechanisms to monitor. Water wastage is very high. Not much 

rainwater harvesting projects exist. 

The  has meters for all its water supply with some smart 

mechanisms to monitor. Rainwater harvesting systems are 

installed  and storm water is collected and stored in water 

bodies. However, recycling of waste water and reusage of 

storm water is limited.

The city has meters for all its water supply. It includes 

smart mechanism to monitor remotely. Rainwater 

harvesting systems are installed and utilised through the 

city and storm water is collected and stored in water 

bodies and treated for usage. Recycled waste water is 

supplied for secondary uses. 

Scenario 2 Coverage of storm water drainage network- less than 50%

Incidence of sewerage mixing in the drains- More than 99%

Incidence of water logging- less than 15%

Rain Water Harvesting Project in AMC

Terrace Area of AMC: 500 sq m

Annual Rainfall of Ajmer: 0.45 (450mm)

Runoff Coefficient: 0.9

Water harvesting potential: 500 sq m X 0.45 m X 0.9=202.5 Cum (2,02,500 litres)

With the assumption that 70% of rainfall will be effectively harvested, the total water : Volume 

of water harvested: 2,02,500 X 0.7= 1,41,750 litres

Therefore, 388 litres of water is saved per day

The city aspires to reach scenario 3 by leveraging technology and ICT 

solutions (including universal metering and automatic reading, SCADA 

based monitoring of water system, Energy-efficient pumping equipment 

and advanced network leak detection to plug technical losses and NRW) 

to enable wider and sustainable leaps in service delivery performance 

Key interventions identified include the following:

1) Strengthen institutional mechanisms and adopt smart solutions to enforce metering and 

RWH implementation and enforcement of zero discharge of untreated water. Formulate & 

upgrade the existing methods for treatment of common bio medical waste

2) Install rain water harvesting system in all the public buildings and in open areas- 55 

buildings

3) Recharge Pits and Bios wales in open spaces, parking areas, parks, and Road median.

Waste water 

management

A Smart City treats all of its sewage to prevent the 

polluting of water bodies and aquifers. (Guideline 2.4)

The city is unable to treat all its sewage. Many local 

sewer lines open into water bodies and open ground, 

thereby polluting the environment.

Most waste water is collected and treated before before 

disposal. However the treated water does not meet standards 

and is not recycled for secondary uses.

All the waste water is collected and treated before before 

disposal. It is also treated to a high standard and some 

proportion is recycled. 

The city has zero waste water because all the waste 

water is collected, treated and recycled. It meets 

standards an reduces the need for fresh water.

Scenario 2 Coverage of sewerage network- 61.70%

Efficiency of collection of sewerage- 15%

Efficiency in Treatment: Adequacy of sewerage treatment capacity- 100%

Households with sewerage network- 2246

Ajmer aspires to reach scenario 3 in the next 5 years by conducting 

studies and preparing DPRs related to waste water management and 

initaiting processes for recycling domestic sewage

Key interventions identified include the following:

1) Construction of Property Chamber

2) Reuse of treated waste water for watering & open spaces

3) Road side covered drains

4) Remodelling of Anasagar Escape channel under AMRUT

Air quality A Smart City has air quality that always meets 

international safety standards. (Guideline 2.4.8)

City does not have plans, policies or programs to 

improve the air quality. Systems to monitor air quality 

are absent.

City has programs and projects to monitor air quality and 

spatialising the data to ascertain reasons for degrees of 

pollution in the air. A few strategies to decrease air pollution 

have been implemented.

City has programs and projects to monitor air quality and 

spatialising the data to ascertain reasons for degrees of 

pollution in the air. Pollution levels are acceptable. 

The city has clean air as per the international standards. 

Live air quality monitoring cover the entire city and data 

of air quality are mapped. 

Scenario 1 Existing Air quality parameters vis-a-vis the permissible value Ajmer aspires to be in scenario 3 in the next 3 years by improving its air 

quality to the level of global standards, implementing online air quality 

surveillance systems and monitoring equipment at various locations 

across the city, improving the existing green cover and planning more 

green areas

Key interventions identified include the following:

1) Implement continuous air quality monitoring systems across different parts of the city 

2) Reduce congestion, spread awareness on proper service of vehicles and promote green 

vehicles to reduce air pollution.

3) Installation of air quality monitoring - sensors equipment- 20 in no

Energy efficiency A Smart City government uses state-of-the-art energy 

efficiency practices in  buildings, street lights, and 

transit systems. (Guideline 6.2)

City has no programs or controls or incentive 

mechanisms to promote or support energy effeciency in 

buildings

The city promotes energy efficiency and some new buildings 

install energy effeciency systems that track and monitor energy 

use and savings.

Most new public buildings install energy effeciency 

systems and some older buildings are also retrofitted to 

be more energy efficient. Local government conducts 

counselling and outreach with developer, businesses and 

residents to adopt energy effeciency strategies

All the existing old and new public buildings employ 

energy effeciency principles in development and 

operation and apply for energy rating by national and 

international forums. Many non-public buildings are also 

energy efficient because the government promotes 

Scenario 2 Energy saving plans being undertaken in Ajmer Ajmer aspires to be in scenario 3 in the next 5 years by scaling up its 

energy conservation and efficiency improvement programs, Periodically 

undertake energy audits and work with other agencies to spread citywide 

awareness on demand side management and energy efficiency measures 

  

Key interventions identified include the following:

1) Promote Green Buildings 

2) Implement energy conservation building code 

3) Increase awareness & knowledge dissemination programmes

Underground electric 

wiring

A Smart City has an underground electric wiring 

system to reduce blackouts due to storms and 

eliminate unsightliness. (Guideline 6.2)

City does not have plans for underground electric wiring 

system.

More than 40% of the city has underground electric wiring 

system.

More than 75% of the city has underground electric wiring 

system.

More than 90% of the city has underground electric 

cabling.
Scenario 2 No. and names of the roads having under ground wiring: 20 strectches of roads are undergoing 

underground cabling

The city aspires to be in scenario 3 in the next 5 years by undertaking 

underground cabling of electric wires. This would be done concurrently 

with development of GIS mapping of utilities below the ground to enable 

management and additions/changes to be done by all service providers. 

Key interventions identified include the following:

1) Extend the current underground cabling project to the ABD area to improve the visual 

apperance of the city

Sanitation A Smart City has no open defecation, and a full supply 

of toilets based on the population. (Guidelines 2.4.3 & 

6.2)

Many parts of the city do not have access to sanitation 

infrastructure and facilities. 

Sanitation facilities are availabile to 70% of the city's 

population. 

Sanitation facilities are available to 90% of the city's 

poopulation. 

Sanitation facilities are available to 100% of the city's 

population.
Scenario 2 Coverage of Latrines (individual or community)- 80%

Households with septic tank- 95054

Households without outlets for toilets- 8000

216.93 MT of garbage @400 gm per capita per day

Municipal Corporation owns and operates approximately 30 vehicles comprising tractor trailers 

with 3 hydraulic loaders, 2 dumper placers, one JCB and one auto rickshaw container to 

transport the solid waste

Community Toilets- 50 

Ajmer aspires to reach scenario 3 in the next 5 years by initating 

sanitation programs in the city, creating awareness among the citizens, 

implementing swatch bahart mission and making the city open 

defecation free.

Key interventions identified include the following:

1) Public Conveniences- 10 in no

2) Technology based efficient waste collection & disposal activities in the city including a) 

100% Door to Door Collection with GPS enabled vehicle tracking system, Dustbins  with 

sensors, and Waste to Energy 

Waste management A Smart City has a waste management system that 

removes household and commercial garbage, and 

disposes of it in an environmentally and economically 

sound manner. (Guidelines 2.4.3 & 6.2)

Waste collection systems do not pick up waste on a 

frequent basis and waste often enters into water 

bodies. 

Waste generated is usually collected but not segregated. 

Recycling is attempted by difficult to implement. 

Waste is segretated, collected, recycled and disposed in an 

environmentally sound manner. 

The city reduces land fill caused by waste so that it is 

minimal. All the solid waste generated is seggregated at 

source and forwarded for recycling. Organic waste is sent 

for composting, to be used for gardening in the city. 

Energy creation through waste is considered.

Scenario 1 % of Household covered by door to door collection- 2%

% of treated waste- 0%

% of households with septic tanks-68%

% of households with septic tanks- 60%

The city aspires to be in scenarion 3 in the next 5-7 years by door-to-door 

collection, source segregation and decentralised composting and 

processing facilities under PPP mode

Key interventions identified include the following:

1) Initiatives for waste reduction at source 

2) Implement technology based initiatives for efficient waste collection & disposal activities 

in the city

Safety and security A Smart City has high levels of public safety, especially 

focused on women, children and the elderly; men and 

women of all ages feel safe on the streets at all hours. 

(Guideline 6.2)

The city has low levels of public safety - most groups of 

residents feel insecure during most parts of the day in 

many parts of the city.

The city has medium levels of public safety - some more 

vulnerable groups feel insecure during some points of the day 

and in some parts of the city.

The city has high levels of public safety - all citizens 

including women, children and the elderly feel secure in 

most parts of the city during most time in the day. 

The city has very high levels of public safety - all residents 

feel safe in all parts of the city during all hours of the day. 
Scenario 2 218 CCTV cameras across the district for ensuring safety and security of the citizens. Reliance 

Jio infocomm Limited has been engaged to provide 500 CCTV cameras for security purposes 

which would be utilized by the Police Department.

Details of Crimes reported in Ajmer dictrict

2011- 534 crimes

2012- 535 crimes

2013- 959 crimes

2014- 1034 crimes

2015- 743 crimes

Ajmer aspires to be in scenario 4 in the next 5 years by initiating 

surveillance to all the areas 

Preparing disaster management plan for Ajmer to tackle disasters such as 

flooding, earthquakes etc 

Key interventions identified include the following:

1) Widen surveillance to hitherto uncovered areas Installation of CCTV cameras 

Formulation of disaster management response team

2) 100 no CCTV Surveillance of Traffic & Air Quality Management to capture high resolution 

real-time images with facilities for wireless and wire connectivity including PTZ cameras, 

Fixed box cameras, Mobile Transport cameras etc.

3) Command Control Room for traffic management and vehicle tracking- 1no

Development of mobile based application which will include Public Information System 

(PIS)
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Intermediate 

City Profile 

AMC Area DISTRICT 

Population 

542,321 

8,481  

sq km 

Population 

2,583,052 

Ajmer Smart city proposal 

55.76  
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Year: 2011 

60,922 

(0-6 Years) 

79,887 

14.60 % 
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Population 

live in Slum 

50-60 kmph  

average traffic 

speed  

40% 

commuters rely on 

public 

transportation 

86.52 % 

Literacy Rate 

30.94 ha 

No. of Parks-117 

2%  

% of city 

covered by footpaths 

50 

No. of Public Toilet 

540 Km 

Total Road 

Length 

92% (2015) 

of households 

connected by pipelines 

AMC Boundary 

Railway Line 

Railway station 

Major Roads 

98% (2016) 

Converted into LED 

lights 

Total 

Household 

140,000 

4 Lane 

2 Lane 

Single Lane 

Total Population 

(2016) 

578,990 
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Ajmer Smart city proposal 

Citizen engagement strategy 

Citizen Participation Citizen stakeholders 

Citizen connect 
Focused groups and 

expert inputs 

Communication 
Information share 

 

Print, social networking, 

websites, roadshow, telecom 

and electronic media 

Consultation  
Open interactions 

 

Social platform, citizen hotspots, 

stakeholder meetings, 

competitions, initiate interaction  

groups 

Discussion group, idea 

box, community mapping 

Cohesion 
Participate & Co-exist 

 

Vision statement, logo design, 

slogan content, paint and write 

your dream city 

Volunteer, smart city cap, 

smart city toolkit 

Collaboration 
Partnership for 

implementation 
 

Institutes, SHG, Colleges , 

schools, public org., community  

Technology partners, 

Institutes, citizens 

Commitment 
Decision making 

 

Ward sabhas, cooperation, 

citizen juries 

 

Painting 
 

 

Quiz 
 

 

Debate  
 

 

Essay   
 

 

Logo   
 

Slogan 

Elected Representatives 

, 

 

  

FGDs 
Members of Sub Group Committees 

Architects, Builders, Doctors, Advocates 
Religious Groups, Schools, & Colleges, various clubs 

Citizen Consultation 
Online 

Email 

Form Submission 

Contest 

City level competition for schools 

5000 + Participants Competitions in schools  

Short 
Speech 

 

Engagement with 
USTDA 

 

500+ Articles 

Published 

17000 + 2,26,754   Reach, 

8000+       Comments 

50% of city 

population covered 

10000+ 

Comments 

15,500 + 

Hard copies 

500+ Entries 

for tagline  

City Administration 
AVVNL, PHED, RTO, ADA, CHMO, 
PWD, Town Planning department etc. 

Citizen Participation – Engagement strategy and Out reach  3.2 



Ajmer Smart city proposal 

Geographical presence through citizen 

engagement  

Engagement hubs - interaction, 

campaigns and road show 

Empower smart citizen with…. 

Free 4G data connectivity 

Audio visual on Ajmer city Initiatives 

Paperless and environment friendly 

digital campaign 

Distributing smart city caps 

Citizen Participation through various mediums 3.3 
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City Profile Swot analysis City Engagement 

Energy supply 

Sanitation 
IT Connectivity  
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Education Hub 

Sewerage collection 

Water quality 

Drainage 

Public Transport 

Renewal sources 

Waste processing 
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Traffic congestion 

Oldest city municipal 

Location 

Heritage 
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slum 

Education Hub 

Safety and security 

Water quality 

Water sources 

Tourism 

High water table 

Identity & Culture 

M
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Connectivity 

themes 

3.   Pristine environment 
& eco-friendly living 

4.  World class 
infrastructure and civic 

Amenities 

5.  A hotspot of 
technology, innovations 

and start-ups  

1. A Heritage,  Art and 
Culture 

2.  A Vibrant Tourism, 
Pilgrimage & Leisure 

Destination 

City Vision and Strategies  3.4 

Vision  

““To develop 

Ajmer as a global 

religious and 

heritage tourism 

destination with 

high quality living 

and sustainable 

smart citizen 

services” 

• Protect, nurture, and celebrate Ajmer's rich cultural, religious 
and heritage assets, while promoting local arts and crafts 

• Become a world class pilgrimage and heritage city by catering 
to the needs of pilgrims and tourists and enhancing and 
integrating heritage sites, entertainment, and hospitality 

• Develop a well-connected, clean, green and healthy city 

• Enhance Ajmer's economic development with innovation 
• Smart Governance system and effective citizen participation 

Skilling manpower for 
economic growth 

Fiscal Sustainability 

Smart, Transparent and 
Citizen-focused Governance 

Nurturing Ajmer’s Pristine 
Environment 

Universal access to world 
class infrastructure 

• Mobility: Create a robust state-of-the-art transportation and 
transit infrastructure that provides seamless mobility options 
to all  
• Sanitation and SWM: To make Ajmer city clean and open 
defecation free. 
• Water and waste water: 24x7 metered piped water supply 
and 100% access to safe collection and disposal of waste water  
• Energy: Enhance energy security for all the citizens of Ajmer 
with an increased focus on renewable sources 
• Health Care: Develop an inclusive, efficient, and easily 
accessible health care system  
• Education: Provide world-class education access and facilities 
in Government schools 
• Sports : Encourage a sports-centric healthy lifestyle 

 goals 

Strategies 



ABD-Area Profile  Ajmer Smart city proposal 

Retrofitting Options 

Options Identified for Area Based Development Options- I : Development Along Anasagar Lake 

Proposal envisage to 

retrofit 1,526 acre area 

along the anasagar lake 

on the north side of the 

city into a world class 

Destination   
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No. of Wards: 1, 2, 6, 12, 43, 44, 
50, 51, 54, 55, 56, 57, 60 

 Population: 91, 454 (2016) 

2,309   

Building Rooftops 

1 ……… Daulat Bagh, Patel Maidan,  

         Gaurav Path,Mittal Hopital 

……..Naka Madar 

……..JP Nagar 

……..Adarsh Nagar 

……..Chandravardai Nagar 

………Pal Beechla 

Green Field 

………Village Hathikhera 7 
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Existing Land use Map 

1,526  

Acre 

 Household: 18,420 (2016) 

68 Acre   
Institutional &Civic 

facilities 

336 Acre   
Residential  

31 Acre   
Commercial and Industrial 

51 Acre   
Parks and open spaces 

Anasagar 
Lake 

Anasagar 
Lake 

Anasagar 
Lake 

Anasagar Lake 

Health 

Commercial 

Recreational  

Institutional 

Residential 

Key Nodes 

R
o
a
d
 
l
e
n
g
t
h
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Ajmer Smart city proposal Mapping of key projects 3.6 

Anasagar Lake 

Theme based parks for children 
and elderly with focus on 

differently abled 

Boating and Water 
sports facilities  

Public Art Installation 
in major junctions 

Cultural Park 

Cycle track & sharing  

Multi level 
Parking  

Open Gym  Cultural Park 
Subhash Udyan 

Pr. Open Parking 

4G Wi-Fi 

CCTV Cameras 

Underground  
cabling 

Traffic 
Management 

Remodeling of  Anasagar 
Escape channel 

Multistoried (10 
Nos.) commercial 

property at 
Railway Station 

Amusement Park 
at Vishram sthali 

Rain water 
harvesting  

Reuse of treated 
waste water 

Dustbins  with 
sensors 

waste collection & 
disposal activities 

Innovative Use of 
Existing Parks 

Solar street light 

Smart Meter & SCADA 

Solar panel roof Green Building  

Auditorium at 
soochna Kendra 

Patel Maildan 

Multilevel modern centralised 
bus stand 

Incubation Centre 
& Multi skill 

Centre 

Anasagar Lake 
Promenade 

Multi level Parking  

Public Plaza along lake 
Public Plaza along lake 

Cycle track & sharing  

NMT Parking  

Integrated Smart Solutions and Development along Anasagar Lake   
Source: USTDA Technical Advisory – High Level Sector Report (Annexure 4) 



Ajmer Smart city proposal 

Identity & Culture And  

Tourism-Pilgrimage & Leisure  

Theme-1: Heritage, 

Art & Culture 
Identity and culture 

1. Auditorium  

2. Promoting local crafts, folk 

dance, music  

3. Public installation 

4. Street Painting  

street painting and Installation of public arts & sculpture in streets, major 

junctions, public places 

Auditorium at suchna kendra 

0.5 Acre   
Area of Suchna 

kendra 

Suchna 

kendra 

Patel 

Maidan 

Aryabhatt 

College 

Vega Mall 

10 cr. 

Project Cost  

Theme 2: Tourism-

Pilgrimage & Leisure 
Tourist Infrastructure  

1. Tourist information centre at public 

places, kiosks, Public conveniences 

2. Pedestrian friendly walkway 

connecting Dargah area to railway 

station through sky walks  

Tourist Information centres Kiosk 

Public Toilets Signage 

35 cr. 

Project Cost  

5 cr. 

Project Cost  

10 cr. 

Project Cost  

Skywalk  

Dargah 

area 

Railway 

station 

3.7 



Ajmer Smart city proposal Anasagar Promenade 

Objective: to promote tourism, improve the existing situation and encourage walkability 

Theme 3: Pristine environment 

and Eco-Friendly Living 

Green and Blue Grid Anasagar Promenade 
1. Lake Restoration 

2. Lake Front Development 

Green & 

Blue Grid 

Lake front Development  

110 cr.  

Project Cost  

Length of Corridor   =  5.5 km 

Width of cycle track =  2.5 m 

width of footpath     =  3.0 m 

Components 

• Open Air Amphitheatre, 

Promenades/ Plazas 

• Bicycle tracks & Bicycle 

stand 

• Walking tracks  

• Boating and water sports 

facilities 

• Musical Fountain 

• Park Development 

(Landscaping, Street 

furniture, Intelligent Street 

lighting 

• Parking spaces 

3 
2 

1 
4 

Existing Park 

Proposed Park 

Anasagar Lake 

Enhancement of walkability 

from neighborhood of ABD to 

Anasagar Promenad with the 

focus on Differently abled and 

elderly 

Proposed 

cultural park and 

open air theater 

8.6 

Acre 

3 2 Proposed theme 

based Children 

Park 

2.8 

Acre 

Anasagar 

Promenades with 

Public plazas 

400 m 

Long 

stretch 

4 

1 theme based 

Open space & 

water sports 

facilities 

8.2 

Acre 

AnaSagar Promenade AnaSagar Promenade AnaSagar Promenade 

Public Plaza & Walkway Cycle track & walkway 

Conceptual view of proposed Anasagar Promenades with Open space  

4 

3.8 



Ajmer Smart city proposal Development of Open spaces 

Objective: Up gradation of Existing Parks/open space, Proposed Theme based Parks/open space 

Projects 

Theme 3: Pristine environment 

and Eco-Friendly Living 

Green and Blue Grid 
Innovative use of 

Public Open spaces 

1. Park Development 

2. Mega Amusement Park 

Innovative use of Public Open spaces 

1. Park Development 

(excluding in Eco-mobility 

corridor along Ana 

Sagar Lake) but including 

Green park development 

of Subhash Udhyan & Foy 

Sagar Udhyan 

2. Development of open gym 

in existing Parks 

3. Theme based parks for 

children and elderly with 

focus on differently 

abled 

51Acre   
Existing Parks 

and open spaces 

35 cr.  

Project Cost  

Existing Park 

Proposed Park 

1 

2 

3 

4 

5 

6 
7 

9 

8 10 

11 

12 

13 

14 

15 
16 

17 

Subhash Udyan:  

Yoga Based Theme Park 

1 

Developed Public open places  

Children Park 

3.9 

Source: http://planyourgurgaon.com/connecting-people-to-nature.aspx 

Mega Amusement Park in 

Vishram Sthalli 

16.8 Acre   
Area for Amusement 

Park 

25 cr. Project Cost  

Proposed 

Anasagar Lake 

Open Gym 

Mega Amusement 
Park 

Theme Park 
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Ajmer Smart city proposal Green Buildings & Transportation 

Theme 3: Pristine environment 

and Eco-Friendly Living 
Green and Blue Grid Green Building 

1. Conversion of Public 

Building in to Green 

Building (LEED/ GRIHA) 

Objective: Towards a goal of zero energy , water and waste through Public buildings in AJMER 

Conversion of Public buildings in to green buildings 

40 Acre   
Total Area of 55 

Public Buildings 

Existing Public Buildings in ABD Area Benefits Of Energy efficient Buildings  

 Emissions reduction 

 Reduced energy bills 

 Lesser Installed equipment & systems 

 Incentives/Awards/Recognition 

Energy Use 24%-50% 

CO2 Emissions 33%-39% 

Water Use 40% 

Solid waste 70% 

Green Buildings can Reduce 

Anasagar 
Lake 

16 cr. 

Project Cost  

G
r
e
e
n
 
B

u
i
l
d
i
n
g
 

Godrej Green Business 

Centre, Hyderabad 

Patni (i-GATE) Knowledge 

Center, Noida 

District Cooling System – 

RMZ Eco space, Kolkata 

250 cr. 

Project Cost 

Remodeling of Anasagar Escape channel From Veer Kumar Marg to 

Srinagar & Behind railway station 

Existing Condition of escape channel 

near tobdara 
2 KM 

Length 

Agra Gate  

Bus stand 

Railway 

station 

Martindale 

bridge 

162 cr. 

Project Cost  

Gandhi 

Bhawan 

3.6 Km 

Length of 

flyover 

Theme 4: World class 

infrastructure and public 

Conveniences 

Integrated Mobility Transportation & Mobility 

1. Remodeling of Anasagar 

Escape channel 

2. Multi level Flyover 

flyover from Martindale bridge – Station 

Road – Agra Gate – Old RPSC to  bus stand) 

Proposed Escape channel 

3.10 
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Ajmer Smart city proposal Transportation & Mobility 

Theme 4: World class 

infrastructure and public 

Conveniences 

Integrated Mobility transportation & mobility 

1. Road Up gradation  

2. NMT - Foot path and 

Cycle Tracks   

Footpath Intermedia
te Zone 

Carriageway 

Frontage 
zone  

Pedestrian 
zone 

Multi-use 
Zone 

Service Lane Travel Lane Median 

Commercial / 
Retail 
frontage  

Pedestrians Bus stop / 
Bus shelter 

On-street 
parking 

Service lane / 
Shoulder  

Car / IPT 
Lane  
 

Median 

Planting 
strips/ beds 

Wheel-
chair users 

Street 
Vending  

Bus bay Bus lane Emergency 
Vehicle 
Access 

Planting 
strips / 
beds  

Planting 
strips / beds  

Drop-off 
points 

2 Wheeler / 
Cycle track 

Public 
Toilets and 
street 
furniture 

Service 
Vehicle Access 

 To balance provision of road space 
for pedestrians & vehicles  

 Effective segregation of bus / IPT / 
emergency vehicle / private vehicle 
traffic  

 Dedicated pedestrian zone  
 Develop universally accessible 

streets  
 To designate space for street vending  
 To allocate space for road side tree / 

green cover  
 To develop space for storm water 

management features / catch pits 
along roads 

 To set standards for street furniture / 
road side amenities / signage etc. 

Pedestrian 

Cycle 

Public 

Transport 

Private motor 

Vehicle 

People first Approach 

 78.51cr. 

Project Cost 

bus 

stand   

Railway 

Station  
Major Junctions 

Existing Roads 

Retrofitting of existing roads 

as per road component 

Anasagar 
Lake 

Nmt 

parking 

Section showing Road Up gradation & nmt  Typical street composition  

existing road up gradation & Non motorized Transport  

kerb-cuts median bollard 

street furniture 

tactile strips in ramps 

with adequate slopes 

dedicated cycle 

track 

pedestrian crossing 

& refuges 

road marking cycle parking 

Signage 

Road Up gradation &  

Non Motorized transport 

3.11 

Single Cycle 
Lane 

1200 

Double Cycle 
Lane 

2400 

Road Component 

standards 

2 Pedestrians  

1800 

2 Wheel Chair Lane 

1800 

Cycle sharing 

system 

Street Components 
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Ajmer Smart city proposal Transportation & Mobility 

World class infrastructure 

and public Conveniences 
Integrated Mobility Transportation & Mobility 

Multilevel Modern centralized bus stand   

Modernisation of Railway Station 

bus stand   

Railway 

Station  

Old Private 

bus stand   

Existing Nmt Parking 

Existing Parking 

Smart Parking  

5.4 Acre   
Area of Bus stand 

Existing  

Existing  

Anasagar 
Lake 

Existing  

Multilevel Car Parking 
Solar powered Open car Parking 

Vibrant Parking Info System, 

Sensor enabled parking which 

will indicate availability of 

parking 

Vibrant Parking Info 

System, Sensor enabled 

parking which will indicate 

availability of parking 

- smart entry & exist 

terminal 

- smart card reader 

- gprs system 

- parking app which will 

locate parking  

- lcd or display board 

for location and fare 

display  

3-Proposed open Parking 

2-Proposed Multilevel Parking 

Proposed 

Proposed 

3.64Acre 

Commercial 

Building 

Railway 

Station  

LAND FOR 

COMMERCIAL 

BUILDING 

1.21Acre   

Area of Railway station 

Building  

Proposed Four floor multi 

level bus station with 

basement Parking 

Railway 

station 

50 cr. 

Project Cost  

100 cr. 

For 2 

Project Cost  

15 cr.  

For 3 

Project Cost  

10 cr. 

Project Cost  
10 storied 

300 cr. 

Project Cost  

1. Multi level modern 

bus stand 

2. Modernisation of 

Railway station  

3. Smart Parking 

3.12 
Theme 4: World class 

infrastructure and public 

Conveniences 
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A concrete platform plus 

roof, which doubles as a 

display platform  

A simple elevated concrete 

platform 

A fully enclosed 

shelter 

Ajmer Smart city proposal 

Energy security, compactness & 

mixed use 

Theme 4: World class 

infrastructure and public 

Conveniences 

Energy Security Energy Supply & Source 
Solar Power 

generation 

solar water 

heating systems 

in domestic, 

commercial, 

industrial as 

well as public 

buildings 

Development 

of Solar Park  

Solar traffic 

lights  powered 

by solar panels 

at road 

intersections, 

pedestrian 

crossings etc. 

Solar powered 

advertisements 

on hoardings 

Preparation of 

Solar Master 

Plan for Ajmer &  

Establishment of 

Akshay Urja shop 

in the city.  

 

Solar Power generation in ABD Area 
48.58 cr. 

Project Cost  

Theme 4: World class 

infrastructure and public 

Conveniences 

1. Compactness  

2. Mixed Use 

1. Designated vending zone in 

the market area 

2. Frontage improvement of 

shop's frontage and footpath  

Edge Control Shop’s Front Edge 

improvement at markets   

Commercial 

Residential 

Public Building 

Footpath Carriageway 

Pedestrian zone 

Pedestrians & Wheel-chair users Emergency Vehicle 

Street Vending - 

Planting strips /tree  beds  - 

Footpath Carriageway 

Pedestrian zone Multi-use Zone Travel Lane 

Pedestrians & 
Wheel-chair 
users 

Street Vending  Car / IPT Lane 
Emergency Vehicle 

 

Street vending Zone 

A platform doubling as 

lockable storage 

Pedestrian 

Area 

Vending  

Zone 

Service 

Lane 

• a coordinated theme in terms of 

color and style 

• poor / unattractive shop fronts 

for refurbishment 

• Improve overlooking from inside of 

shop fronts over the Street 

3.13 
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Ajmer Smart city proposal Incubation centre & Multi skill inst.  

Theme 5: Hotspot of 

technology, innovations 

and startups 

Mind space Economy & Employment 

Incubation Center for start ups 

1. Incubation Center for 

start ups  

2. Multi skill institute 

The incubation Centre is envisaged to function as a center of learning and innovation for 

contributing towards promotion and enrichment of traditional works in the city/ region 

• Room for pre-
incubation  

• Workshops 
• Connectivity 
• Office facilities 

• Incubation space 
• Secretarial 

space/reception 
• Meeting rooms  
• Coffee corner 
• Conference rooms 
• Library  
• Laboratories  
• Office facilities  

• Conference rooms 
• Research centers 
• Laboratories 

 

• Fully-equipped training 
rooms 

• Office space 
• Meeting rooms 
• Connectivity 

Pre-Incubation services Incubation Services Post Incubation centre Training Services  
Coaching and 

monitoring services 

Premises 

Start-up creation Early stage Expansion  

• Innovation assessment 

• Business Plan elaboration 

• Business modeling 

• Training 

• Access to finance 

• Coaching and Mentoring 

• Hosting 

• Training 

• Commercialization 

• Advanced business planning 

• Innovation Diagnostics 

• Internationalization support 

• Technology commercialization 

• Clustering 

• Business Development 

Pre-incubation 

incubation 

Post incubation 

The incubation activities will be classified as under: 

Multi skill institute 

Effort 

Ideas 

Plan 

Strategy 
Action  

Decision 

Solution 

Success 

Growth 

Motivation 

Employee 

• Changing aspirations of 

city’s youth 

 

• Creating high paying 

jobs 

 

• Setting new standards 
for work environment 

Anasagar  
Lake 

Institutional zone 

Project Manager 
Php Developer 

Data Administrator Web developer 
Ethical Hacker 

Software  
developer 

Science center 

20 cr. 

Project Cost  

5 cr. 

Project Cost  

3.14 



Ajmer Smart city proposal PAN City Proposal 

Options identified for Pan City solutions 

B. New Mini buses for Ajmer –Pushkar 

city 

a. 66 bus queue shelters, bus stops along with sign 
boards, Passenger information system  

b. 90 Poles 

A. Infrastructure Arrangement for  

for city bus services 

C. IT  System on buses  

 

a. 35 number fully built 900mm Non AC buses 
b. 30 number standard size mini buses  
       Infrastructure at Control center & in Buses: 
         1. Hardware & Software at Control Center 
         2. In Bus Infrastructure  
             - 40 GPRS based Electronic Ticketing  
               Machine (ETM) 
             -  Bus Driver Console 

D. CCTV Surveillance of Traffic & Air 

Quality Monitoring 

a. 50 CCTV points- cameras, poles, server, junction 
switch & Field component 

b. 25 Air Quality Monitoring - sensors equipment 
and 1 control center 

c. Control Room 

E. Development of mobile based application 
which will include Public Information System 
(PIS) 

Installation of Intelligent Street Lighting  

Pan city Solution #1: Integrated traffic Management, Security & Surveillance system 

Intelligent Street 

Lighting  

Energy 

Management  

Water  

Management  

E- Governance  

Waste Water 

Management  

SWM – Waste 

Processing  

Development of Trade 

Federation Centers  

C
e
n
t
r
a
l
 
C

o
n
t
r
o
l
 
S

t
a
t
i
o
n
 

Integrated traffic 

Management, Security 

& Surveillance system 

CCTV Monitoring 

Central city-wide 
CCTV monitoring 

Traffic Management 

Traffic monitoring and signal 
control across the city 

Police Ajmer 

Ease of access to CCTV 
footage 

Security Services 

Secured sharing of data for the 
effective and intelligent management 

of security related incidents 

Community Enforcement 

Intelligence led, strategies from 
the citizens resulting in a safer 

and secure Ajmer 

Emergency Services 

Inform responses 
to incidents 

Energy 

Efficiency 

Energy 

efficient LED 

lighting 

Operations Centre 

Integration 

Manual brightening 

of lighting when 
required. 

Noise Detection 

Noise detection, with real 

time CCTV and community 
safety response 

Movement 

Detection 

Movement sensors 

monitor footfall and 
traffic flow 

Air Pollution 

Detection 

Air pollution monitoring  

integrated into the 
street lighting network 

Wi-Fi 

Service 

Intelligent street lighting 

network for the provision 
of a Wi-Fi service  

Transportation 

support 

Locate parking spaces for 

stressed-out motorists, reroute 
cars and trucks as necessary 

Street Lighting  Transportation Energy  Security 

The ultimate interplay 

3.15 
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Ajmer Smart city proposal PAN City Proposal 

Pan city Solution #2: Smart Governance 

Ajmer City domain specific mail service  

Digitalization of revenue records and completion 

of GIS based mapping 

City Mobile app: Introduce multi channel citizen 

interfaces  for bill payment, tax payment, 

grievance registration etc. 

LED displays across the city with latest updates 

Develop integrated command and operation 

centers 

ICT based Crowd/Disaster management system for 

Dargah area that addresses critical safety and 

security threats  

 

Central  operation center 

Taxes  

1. Urban Development 
Tax  

2. House Tax   

Certificate/ Licenses 

1. Birth 
2. Death 
3. Marriage 
4. Trade License 
5. Lease, Billing  & Collection 

Grievances & Redressal 
system 

Others 

1. Ajmer 311 App 
2. E-Tendering  
3. E Auctioning 
4. Solid Waste Data 

Management System 

1. Electronic Helpline 
2. Lok Sewa Adhiniyam 

Guarantee 
3. Sampark 

3.16 
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Implementation Plan and SPVs Relations with other agencies   3.17 
Implementation Plan (Refer Q 32) 

SPV network and relationship with other agencies 

(Refer Q 33) 

Ajmer Smart city proposal 



Ajmer Smart city proposal Stakeholder Roles 

Ajmer City domain specific mail service  

3.18 

Roles & 
Responsibility for 

SCP 
Implementation 

Mayor/ Elected 
Representatives

- Provide 
Political Support 
& commitment   

Commissioner/ 
City 

Administration- 
Leverage capacity 
leverage through 

professionally 
equipped SPV 

District 
Collector- Drive 
Convergence & 

coordination 
with the Line 
Departments 

Line 
Departments- 

Play Role as per 
Convergence 
requirements 

Citizen Forums- 
Represent city as 

a whole on 
advisory forums 

USTDA & CII- 
Provide technical 

support, share 
experiences of 
their projects 
implemented 

under Smart Cities 

Private Service 
Providers- 

Participate in 
downstream 
projects and 

initiate to provide 
smart solutions 

Press & Media- 
Provide a Major 

Platform for AMC 
and the SPV to 

communicate the 
progress of 

initiatives under 
SCM 
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Ajmer Smart city proposal Project Costs and Financing Sources 3.19 
Smart 

Cities

Convergence 

of Schemes
PPP / CSR 

AMC/ 

Loans
 Year 1  Year 2  Year 3  Year 4  Year 5  Year 1  Year 2  Year 3  Year 4  Year 5 

I AREA BASED DEVELPOMENT (Rs. Crore) (%) 2017 2018 2019 2020 2021 2017 2018 2019 2020 2021

A Heritage and Tourism 77.50           4.9           45.00     27.50              5.00          -       12.50          28.50      30.50      5.00        1.00            0.50     1.49     2.52     2.69     2.86     10.05             87.55             

1 Heritage and Cultural Promotion 62.50           4.0           40.00      17.50               5.00          -       11.50          24.50      24.50      1.00        1.00            0.46     1.36     2.31     2.47     2.63     9.23               71.73             

2 Tourism 15.00           1.0           5.00        10.00               -            -       1.00            4.00        6.00        4.00        -              0.04     0.12     0.21     0.22     0.23     0.82               15.82             

B Green and Blue grid 161.69         10.3         110.59    5.10                 46.00        -       25.74          50.27      58.47      22.00      5.20            0.86     2.38     3.97     4.46     4.89     16.57             178.25           

1 Anasagar Promenade 110.69         7.0           74.69      -                   36.00        -       15.54          36.07      44.27      14.80      -              0.45     1.38     2.36     2.48     2.60     9.27               119.96           

2 Innovative use of Public Open spaces 35.00           2.2           19.90      5.10                 10.00        -       7.00            11.00      11.00      4.00        2.00            0.28     0.73     1.21     1.43     1.58     5.24               40.24             

3 Green Buildings 16.00           1.0           16.00      -                   -            -       3.20            3.20        3.20        3.20        3.20            0.13     0.26     0.40     0.55     0.71     2.05               18.05             

C Transportation  & Mobility 965.51         61.3         451.87    11.50               475.00      27.15   70.10          177.35    329.35    266.10    122.60        1.52     5.17     9.75     14.01   16.64   47.09             1,012.60        

1 Smart Centralised Bus stand 50.00           3.2           -          -                   -            -       -             10.00      20.00      20.00      -              -      -       -       -       -       -                 50.00             

2 Modernisation of Railway Station 310.00         19.7         -          10.00               350.00      -       -             2.00        123.00    123.00    62.00          -      -       -       -       -       -                 310.00           

3 NMT - Foot path and Cycle Tracks 25.51           1.6           14.01      1.50                 10.00        -       4.10            10.15      6.15        5.10        -              0.12     0.32     0.52     0.67     0.70     2.33               27.84             

4 Smart Parking 115.00         7.3           -          -                   115.00      -       23.00          46.00      46.00      -          -              -      -       -       -       -       -                 115.00           

5 Road upgradation and Multi-level flyover 215.00         13.7         187.85    -                   -            27.15   43.00          59.20      59.20      43.00      10.60          1.40     3.35     5.41     7.07     7.85     25.09             240.09           

6 Remodelling Anasagar escape channel to Road 250.00         15.9         250.00    -                   -            -       -             50.00      75.00      75.00      50.00          -      1.50     3.83     6.27     8.08     19.67             269.67           

D Basic Amenities 165.07         10.5         73.62      20.31               71.15        -       33.69          58.25      56.46      14.34      2.34            2.05     5.31     8.62     9.14     9.69     34.81             199.88           

1 Water, Waste Water and Rain Water Harvesting 37.23           2.4           26.92      10.31               -            -       9.12            15.45      12.66      -          -              0.57     1.62     2.61     2.74     2.88     10.41             47.64             

2 Storm Water Drain 21.70           1.4           11.70      10.00               -            -       4.34            6.34        6.34        2.34        2.34            0.17     0.44     0.71     0.84     0.98     3.14               24.84             

3 Sanitation and Waste Management 11.15           0.7           -          -                   11.15        -       2.23            4.46        4.46        -          -              0.07     0.22     0.38     0.40     0.42     1.50               12.64             

4 Mobile Health care centre & Super specialty Hospital 40.00           2.5           -          -                   40.00        -       5.00            11.00      12.00      12.00      -              -      -       -       -       -       -                 40.00             

5 Smart Education 35.00           2.2           35.00      -                   -            -       9.00            13.00      13.00      -          -              1.24     3.03     4.91     5.16     5.42     19.76             54.76             

6 Sports facilities 20.00           1.3           -          -                   20.00        -       4.00            8.00        8.00        -          -              -      -       -       -       -       -                 20.00             

E Energy Security 105.00         6.7           61.35      43.65               -            -       17.72          38.72      42.00      6.57        -              0.99     3.35     6.16     7.12     7.48     25.11             130.11           

1 Solar Power generation 48.58           3.1           34.00      14.57               -            -       9.72            19.43      19.43      -          -              0.97     2.96     5.05     5.31     5.57     19.87             68.45             

2 Power distribution strengthening 56.42           3.6           27.34      29.08               -            -       8.00            19.29      22.57      6.57        -              0.02     0.39     1.11     1.82     1.91     5.24               61.66             

F Integrated urban development 20.00           1.3           -          -                   -            20.00   4.00            8.00        8.00        -          -              0.16     0.49     0.83     0.87     0.92     3.27               23.27             

Visual Improvements along roads in commercial areas 10.00           0.6           -          -                   -            10.00   2.00            4.00        4.00        -          -              0.08     0.24     0.42     0.44     0.46     1.64               11.64             

Vending zones 10.00           0.6           -          -                   -            10.00   2.00            4.00        4.00        -          -              0.08     0.24     0.42     0.44     0.46     1.64               11.64             

G Start-up Innovations and Economy 29.00           1.8           5.00        -                   22.40        1.60     7.00            12.00      10.00      -          -              0.04     0.12     0.21     0.22     0.23     0.82               29.82             

Incubation Centre for start ups & Skill Centre 25.00           1.6           5.00        -                   20.00        -       5.00            10.00      10.00      -          -              0.04     0.12     0.21     0.22     0.23     0.82               25.82             

Business Improvement District - Integrating commercial areas 4.00             0.3           -          -                   2.40          1.60     2.00            2.00        -          -          -              -      -       -       -       -       -                 4.00               

H SMART Connectivity 50.70           3.2           8.00        -                   42.70        -       10.04          20.18      20.48      -          -              0.15     0.47     0.93     0.98     1.03     3.55               54.25             

Wi-Fi Services 41.70           2.6           -          -                   41.70        -       8.34            16.68      16.68      -          -              -      -       -       -       -       -                 41.70             

Disaster Management response 8.00             0.5           8.00        -                   -            -       1.50            2.70        3.80        -          -              0.15     0.47     0.93     0.98     1.03     3.55               11.55             

Town Centre App 1.00             0.1           -          -                   1.00          -       0.20            0.80        -          -          -              -      -       -       -       -       -                 1.00               

Subtotal (Area Based Development) 1,574.47      100.0       755.42   108.06            662.25      48.75   180.78       393.27    555.27    314.01    131.14       6.28    18.77   32.99   39.49   43.73   141.26           1,715.73        

II PAN-CITY

1 Integrated Traffic Management, Security & Surveillance system 173.07         88.3         127.52    37.50               8.06          -       40.71          68.06      49.31      15.00      -              3.03     10.05   17.42   20.54   21.57   72.61             245.68           

2 City Governance 23.00           11.7         18.00      -                   -            5.00     4.60            9.20        9.20        -          -              0.69     2.10     3.59     3.77     3.96     14.11             37.11             

Subtotal (Pan City) 196.07         100.0       145.52   37.50              8.06          5.00     45.31         77.26      58.51      15.00      -             3.72    12.15   21.01   24.31   25.52   86.72             282.79           

III Technical & Admin Support

1 Technical Assistance & Management Support 88.53           50.0         36.04      33.52        18.97   26.56          22.13      17.71      13.28      8.85            -      -       -       -       -       -                 88.53             

2 Contingency 88.53           50.0         36.04      33.52        18.97   11.30          23.53      30.69      16.45      6.56            0.50     1.55     2.70     3.19     3.46     11.40             99.93             

Subtotal (Technical & Admin Support) 177.05         100.0       72.07     -                  67.03        37.95   37.86         45.66      48.39      29.73      15.41          0.50     1.55     2.70     3.19     3.46     11.40             188.45           

Total Project Cost 1,947.60      973.01   145.56            737.33      91.70   263.96        516.18    662.17    358.74    146.55        10.50   32.47   56.70   66.99   72.72   239.38           2,186.97        

 (Rs. Crore) 

 CAPEX Phasing (In Rs. Crores)  O&M Phasing (In Rs. Crores) 

 In Rs. Crores 

 Cumulative 

O&M in 5 yr 

 Life Cycle 

cost 

Financing Plan 

S.N Component Capital Cost Share 



Ajmer Smart city proposal SPV – Financial Statements 3.20 
Rs. Lakh

REVENUE ACCOUNT FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23 FY 24 FY 25 FY 26 FY 27

Opening Balance 1,260           563               -93                3,764          3,127          7,080          8,073          6,905          5,968          5,578          

Apportioned Revenue Income

Urban Development Tax 82                  105               132               147               163              182              203              226              252              281              313              

AMC - Income from other sources - Apportioned 2,364             2,601           2,861           3,147            3,462          3,808          4,189          4,608          5,068          5,575          6,133          

New Revenue Streams owing to development 1,273             1,324           6,074           9,131            9,495          9,746          6,855          4,748          5,012          5,570          5,886          

Sub-Total 3,720             4,030           9,067           12,424          13,120        13,736        11,247        9,582          10,332        11,426        12,331        

Revenue Expenditure

Base O&M Costs in Service Area 1,409             1,480           1,554           1,632            1,713          1,799          1,889          1,983          2,082          2,186          2,296          

Additional O&M due to new investments 1,050             3,247           5,670           6,699            7,272          7,636          8,017          8,418          8,839          9,281          9,745          

Loan Repayment -                 -                237               237               237              349              349              349              349              349              349              

Sub-Total 2,459             4,727           7,461           8,568            9,222          9,783          10,255        10,750        11,270        11,816        12,389        

REVENUE SURPLUS 1,260             563               -93                3,764            3,127          7,080          8,073          6,905          5,968          5,578          5,520          

CAPITAL ACCOUNT

Opening Balance - Capital Account 21,858         9,511           -                3,211          -               

Capital Receipts

Grants - Smart Cities Mission 38,600           19,567         19,567         19,567          -               -               -               -               -               -               -               

Grants - Convergence 3,803             5,838           3,985           730               200              -               -               -               -               -               -               

PPPs and CSR 5,850             13,867         28,519         18,788          6,710          -               -               -               -               -               -               

SPV -                2,261           -                4,534          

Loans -                 -                2,375           -                -               -               -               -               -               -               -               

Sub-Total 48,253           39,272         56,706         39,085          11,444        -               -               -               -               -               -               

Capital Expenditure

Project Spending 26,396           51,618         66,217         35,874          14,655        -               -               -               -               -               -               

Sub-Total 26,396           51,618         66,217         35,874          14,655        -               -               -               -               -               -               

CAPITAL ACCOUNT - Surplus/ Deficit 21,858           9,511           -                3,211            -               -               -               -               -               -               -               

OVER ALL CLOSING BALANCE 23,118           10,073         -93                6,975            3,127          7,080          8,073          6,905          5,968          5,578          5,520          

FCFF (Free Cash Flow Funds) -20,597         -8,948          -93                552               3,127          7,080          8,073          6,905          5,968          5,578          5,520          

Cumulative Cash Flow -20,597         -29,546        -29,639        -29,086        -25,959       -18,879       -10,806       -3,901         2,066          7,644          13,164        

Availability of Own Resources against Resource Gap FY 17 FY 18 FY 19 FY 20 FY 21 FY 22 FY 23

SPV/ AMC

Resource Gap after accounting for SMART/ CONVERGENCE/ PPPs -                 -               4,636           -                4,534          -               -               

Available Own resources -                 -               2,406           -                4,534          -               -               

Contribution from available own sources 100% 94% 100% 100% 100% 100%

Contribution from Own sources -                 -               2,261           -                4,534          -               -               

Resource Gap after accounting for Own Resources/ Debt Funding

SPV Loan -               2,375           -                -               -               -               
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Annexure 4 – Supporting documents   



4.1. Resolution of the Ajmer Municipal Corporation for approving Smart City Plan including
Financial Plan & setting up Special Purpose Vehicle

4.2. Agreement/s with Para Statal Bodies, Boards existing in the City for implementing the
full scope of the SCP and sustaining the pan-city and area-based developments

- Ajmer Development Authority

- Department of Information Technology

- Department of Tourism, Rajasthan

- Public Health and Engineering Department, Ajmer Region

- Ajmer Vidyut Vitran Nigam (AVVL), Ajmer

- Rajasthan State Road Transport Corporation (RSRTC), Ajmer

- Regional Transport Office, Ajmer

 - Office of the Superintendent of Police, Ajmer

- Public Works Department, Ajmer

- Reliance Geo Infocomm Ltd., Ajmer

4.3. Preliminary human resource plan for the SPV

4.4. Institutional Arrangement for operationalization of SPV

4.5. Minutes of Meeting High Power Steering Committee, Dated 14.06.2015

4.6. Supporting documents related to schemes/ work under implementation considered for
convergence by AMC and other para statal bodies

- Letter from Ministry of Urban Development (MoUD) on inclusion of Ajmer under HRIDAY

- Agreement Between Municipal Corporation Ajmer & Energy Efficient Services Limited
(EESL)

- Integrated Power Development Scheme (IPDS) Scheme in Ajmer

- MoU between Ministry of Power (MoP), GoR and AVVNL



- Letter of Intent (LOI) for Bicycle mobility services in Ajmer

4.7 MOU between Ajmer Nagar Nigam and Confederation Of Indian Industry (CII)

4.8 MOU between GoR and USTDA

4.9. High Level Sector Report by USTDA

4.10. State Policies supporting implementation of Smart Solutions proposed under SCP

- Rajasthan IT & ITES Policy - 2015

- Rajasthan Solar policy

- State Policy on Rain_Water_Harvesting_-_2011

- Draft Rajasthan Urban Water Policy - 2015

- State Sewerage & Waste Water Policy - 2016

4.11. List of Sub group Committees formed for Smart City Proposal preparedness under
chairmanship of Divisional Commissioner, Ajmer in March 2015

4.12. Detailed Project list of SCP

4.13. SPV Revenue from Internal Sources and O&M Costs
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4.7. MoU with mentor organizations like CII for 

Smart City Ajmer 
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Introduction  
 
In January 2015, the U.S. Trade and Development Agency (USTDA) entered into a Memoranda of 
Understanding with the Indian states of Andhra Pradesh, Rajasthan, and Uttar Pradesh, which outline 
USTDA’s intention to deploy its program tools to support smart cities development in these three Indian 
states. To support this commitment, USTDA hired a technical advisory team to work alongside city 
partners to provide on-the-ground support in each of the three states and recommend solutions to their 
urban planning and infrastructure development objectives.  The technical advisory team includes U.S. 
and Indian experts from Emerging Markets Infrastructure (EMI), working in cooperation with the 3E 
Consulting, Smart Cities Council, Cimperium, and Studio POD.  
 
As part of the USTDA’s India Smart Cities initiative, the USTDA Technical Advisory Team visited Ajmer   
May 23 – 27, 2016 to meet with municipal officials and other stakeholder, tour specific infrastructure 
sites, assess the current infrastructure, discuss and advise on the Smart Cities Challenge Phase 2 
proposal, and assist with smart city project identification and planning.   The following team members 
participated in the visit:  Doug Shuster, President, Emerging Markets Infrastructure (EMI) - Team Lead 
and Project Manager, Tilak Gamage - Water and Wastewater Expert, Rabindra Chakraborty - 
Information and Communications Technology (ICT) Expert, Mani Vadari, Director - Smart Cities Sector 
Services, Smart Cities Council - Energy/ICT/Power Grid Expert, and Mahesh Waghdhare - Partner, 
StudioPod, Urban Planner.  
 
Based the knowledge and data collected on this trip, the Technical Advisory Team developed several 
high-level sector reports describing current infrastructure and proposing solutions that should be 
considered by Ajmer city stakeholders that are planning their smart city project initiatives to better 
serve their citizens.  The reports also aim to identify near term studies and pilot project opportunities 
that could implemented in support of the Smart City initiatives.  
 
 
High Level Sector Reports for Ajmer focus on the following:  
 

Report No. 1:  ICT, Internet of Things (IoT), and eGovernance 
Report No. 2:  Cross-Sector – Integrated GIS, SCADA, Customer Information Management;  
    and Smart Street lighting 
Report No. 3:  Water and Wastewater 
Report No. 4:  Urban Planning and Transportation  
Report No. 5:  Energy – Renewable Energy, Smart Grid, Utility Business Models 
Report No. 6:  Solid Waste Management 
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Report No 1: ICT, IoT, and eGovernance 

1 Executive Summary  
 
This high level sector report summarizes the observations in the area of ICT, eGovernance and Internet 
of Things (IoT) for the City of Ajmer and proposes possible solutions that are pertinent and should be 
considered towards the Smart City effort. The report also tries to identify near term studies and pilot 
opportunities that could be funded to support Ajmer’s Smart City planning. 
  
The analysis and recommendation follow the below main guidelines for Ajmer: 
 

 The City of Ajmer has the vision of using Smart City technology to strengthen its already existing 
image as a city of heritage, tourism and learning. All efforts identified are aligned with the city’s 
vision. 

 Ajmer, an old city, has gone through a natural evolution of development causing highly varied 
wealth distribution.  The proposed solution should align with the affordability for those different 
tiers of wealth. 

 A Smart City solution that is considered a viable opportunity should contain benefits for all - 
high, medium, and low income groups.  

 The City of Ajmer needs to capitalize on various schemes undertaken by the Government of India 
and the State of Rajasthan and work in harmony with them in order to achieve best results so 
efforts are not duplicated.  

  
Like power, water or transportation, Information and Communication Technology (ICT) is basic 
infrastructure of a smart city.  It plays an enabling role and facilitates easy ways of connecting, 
collaborating, auditing, controlling, and forecasting functions among various city departments [1]. It 
also becomes a platform for providing various eGovernance applications aimed at providing citizen-
centric services, conveniences and increased cooperation with other governmental agencies. Smartness 
of a city is directly proportional to the ICT connectivity and predictive capability using the historical and 
real time data coming from all relevant data sources.  
 
On a high level, ICT infrastructure typically has three parts: 
 

1. Computing power: consisting of processing power and storage capacity 
2. Communication speed, e.g., available bandwidth  
3. Access technology, e.g., end user device, laptops, mobile, desktops, and kiosk 

 
With the adoption of the cloud concept, ICT today can simply be a data center (or cloud) to house data 
and an easy communication technology e.g., TCP/IP, WiFi, Bluetooth with adequate bandwidth and an 
accessing device, such as laptop, mobile or IoT devices. 
 
eGovernance Applications are software applications that are used in any city to provide any of three 

kinds of conveniences, shown in Figure 1.  Example applications in each category that could be relevant 
to Ajmer are also indicated in Figure 1.   
 

 Government to Government Applications: These applications are required for either internal 
functioning of the city government such as an Enterprise Resource Planning 
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(Financials/Accounting, Human Resource etc.) software or for coordinating activities between 
other government bodies e.g., City, State and Central Government or with other public sectors, 
such as between Ajmer Municipality and Ajmer Development Authority. 

 
 Government to Citizen Applications:  These set of applications are required for providing 

mission critical services directly to its citizens such as property records, birth/death registry 
and certificate production system, crime/neighborhood watch applications.  

 
 Citizen or Visitor Centric Applications: These applications focus on conveniences for both 

citizens who live in the city and tourists/visitors.  Examples of such applications are a tourism 
management system or road repairing warning systems.  

 

 

Figure 1: eGovernance Applications 

The Internet of Things (IoT) aligns with the Cloud and access technology model, but adds more 
intelligence by enabling other types of data sources beyond data stored in conventional relational 
databases. These types of data primarily originate from various sensors, e.g., camera, light sensors, 
flowmeter, thermometer etc. or from user entered data on social media platforms e.g., Facebook, Blogs 
etc. Data originated from the social media are often called “unstructured data”, data originated from the 
sensors are typically known as “semi-structured” or Time Series data.  All kinds of sensors are grouped 
as “IoT devices”.   
 
ICT, IoT and eGovernance have interdependence although initiatives can be run in parallel.  
 

Figure 2 is a simplified diagram that shows how the priorities around ICT, eGov and IoT are built one 
on another in complementing or enriching the services and citizen experiences.   
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Figure 2: ICT-eGov-IoT Model 

2 Sector and Technology Background  
2.1 Global Experience 
 
Smart City is not a project, but a journey.  It is a way for city governance and citizens to interact and form 
an ecosystem of ancillary services offered by organizations, government bodies and private sector 
entities.  Smart City initiatives are unique to a city.   
 
In the U.S., Boston, Chicago, Kansas City, Philadelphia have been on a similar journey already. Chicago 
adopted to move to Gigabit broadband communication speed to facilitate a more dynamic and 
competitive marketplace. Chicago hopes high-speed broadband combined with a competitive price 
point will be an incentive for digital technology companies to move or relocate to Chicago [2]. 
 
In Boston, the 21st Century Learning program became an important part of the Smart City initiative to 
deliver convenient, integrated and life-long learning to the citizens of Boston.  Boston is unique in 
exploring newer applications around education such as, Autism/Assistive applications and Classtalk 
applications to help teachers and students coordinate better [3]. 
 
Being a Smart City means prioritizing use of legacy investments, retrofitting existing assets — streets, 
buildings, equipment — with sensors and communications. New, low-cost technologies make it possible 
to connect legacy assets. Examples include: 
 

 Electric power utility-doesn’t have to replace old transformers, instead add transformer 
monitors to report operating conditions. 

 Achieve operational optimization. Taking steps to arrive at best decisions for overall system. 
Involves balancing tradeoffs to achieve best results. Today, infrastructure and system 
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optimization is piece-meal. In future smart city optimization-data from sensors and subsystems 
integrated with computing power and analytics to find best path forward. 

 Achieve asset optimization. Smart cities gain the maximum lifetime value from assets by 
applying advanced analytics to data. Good asset management systems-optimize asset 
performance, determine criticality of asset, and perform condition-based maintenance, thus 
preventing premature asset failure. 

 Emergency response - integrate old, analog radios with state-of-the-art IP-based 
communications, stitching them together into a seamless network. 

 Enable real-time monitoring and real-time alerts. Health and public safety are improved when 
citizens are alerted to fires, floods, air quality issues, public disturbances, pipeline leaks, downed 
electricity lines, chemical spills, snowstorms and snow plows, metro lines, bus locations, etc. 

 Create citywide situational awareness. Situational awareness delivered in many ways-
dashboards, visualizations, command and control centers, alerts delivered to computers or 
phones. Giving operators full situational awareness has many benefits - safety; reliability and 
resiliency; efficiency. Wide area view of system makes it easier for operators to exercise right 
choices and trade-offs. Visualizing city’s traffic, energy, gas and water networks, helps ensure 
reliability and resiliency of those essential services. 

 

2.1.1 Technology Trends 

 
Many cities in the U.S. and other technically advanced countries around the world have been on the 
smart city path for a long time; however, with the advent of the Internet of Things (IoT) and analytics 
technologies smartness can be harnessed from many new types of data sources that were not possible 
earlier.  Today, data can come from sensors, social media and other relevant sources that can enrich the 
insight around a situation.  
 
In terms of adoption of technology and methodology of implementation, the U.S. clearly has an 
advantage.  The progression of city governance in the U.S. began when the ICT infrastructure was laid 
out at the city level, then continued by building many eGovernance and citizen centric applications 
including mobile applications.  As IoT technologies are becoming more and more available today it is a 
natural progression to integrate the sensor data and social data with eGovernance data in order to 
process the data using Big Data and IoT Engines and predict upcoming situations to proactively handle 
events.  Current scope and role of ICT in Smart Cities in the U.S. varies widely; typical common initiatives 
include: 
 

 Enable Predictive Analytics and Big Data Engines; 
 Enable IoT infrastructure and provide integrated services; and,   
 Establish urban command and control centers to enhance control. 

 
The newer suite of public services includes proactive crime control and public safety, predictive 
maintenance for city utilities e.g., public works, intelligent waste management system, intelligent street 
lighting, disaster recovery and emergency control etc.  

 

2.1.2 Case Studies/Examples 
 
Below is a case study of the city of Rio de Janeiro, where the city collects information from 30 different 
departments about the state of transportation, water, energy, weather, and other conditions. Then it 
communicates those conditions to powerful computers, which crunch the data and present it to a unified 
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Control Center that the city developed with IBM shown in Figure 3. Not only does the city gain full 
situational awareness, it can even predict some conditions in advance, such as where a flood will occur 
during heavy storm, rain [4].  
 

 
Figure 3: Rio de Janeiro Control Center 

2.1.3 Regulatory & Policy Issues 
 
The implementation and adoption methodology of technology 
for the cities in the U.S. is also somewhat unique because it 
reflects the power and autonomy of city governments.  In this 
model, a city tries to be self-sufficient by collecting required 
revenue from its public services including utilities, public 
safety, public parks and recreations, and other services in 
addition to revenue collected from various taxes, whereby the 
city is responsible to scope out and implement their technology 
needs.  
 
The policies and guidelines for city initiatives are carefully 
decided in the context of each need for that particular city as 
shown in Figure 4. 

 

2.1.4 Cost Benefit 
 
The benefits of a Smart City is obvious, however cost-benefit analysis for the same is not.  Most of the 
benefits are in terms of convenience, efficiency and predictive control on disaster which are difficult to 
put a value against.  Also a cost benefit analysis should be done by each project that delivers 
differentiating services, not just against ICT.   
 
According to the study provided by IBM, The Memphis Police Department, is unlocking and analyzing 
enormous volumes of crime data with a single application. Strong leadership and statistical data 
improved officer reaction time and positioning, and the city’s crime rate has been reduced by 27% over 
four years. And Infinity Property & Casualty Corporation is employing predictive analytics to help 
identify potential recovery and fraudulent claims— which has achieved a 403% return in just three 
months [5]. 
 

Figure 4: Autonomy at Federal and City Level 
Government 
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2.2 India Experience 
 
India plans to develop 100 smart cities in the next 5 years.  Investments of about $1.2 trillion is estimated 
over the next 20 years across areas like transportation, energy, public security, and ICT to build these 
smart cities. Cloud computing could evolve into a $4.5 billion market in India by 2016 and broadband 
connections of 175 million users are expected by 2017.  Under the flagship “Safe City” project, the Union 
Ministry proposes $333 million for seven big cities (Delhi, Mumbai, Kolkata, Chennai, Ahmedabad, 
Bangalore and Hyderabad) to focus on technological advancement rather than manpower. The 
Government of India and the World Bank signed a $236 million agreement to reduce disaster risks in 
the coastal villages of Tamil Nadu and Puducherry [6].  
 
India’s grand plans for Smart City and urban infrastructure development have become synonymous in 
many cases, which pose a great opportunity as well as newer challenges. Unlike the cities that already 
had the basic infrastructure where making the cities smart meant connecting data collection, processing 
and predicting technologies, the Indian Smart City initiatives require commissioning of new 
infrastructure with built in smartness and backport to existing infrastructure. 
 
The Government of India recognizes this challenge and launched various schemes, such as DIGITAL 
INDIA, HRIDAY, AMRUT to tackle different facets of the urban problems [7]. Although this sounds like 
the right approach, execution without excellent coordination between these efforts will not yield 
positive results. 

 

2.2.1 Technology Trends 

 
In India, enabling better broadband, Wi-Fi hotspots, intelligent street lighting systems, CCTV cameras 
for better security, intelligent traffic management systems, and telemedicine applications are some of 
the common topics talked around the smart city goals.  For example, Pune plans to develop an ICT 
platform to provide Smart City services and Mumbai intends to develop an environmental database for 
readiness of climate change. 

 

2.2.2 Case Studies/Examples 

 
The Cisco Smart City in Bangalore features networked smart parking, connected cafes, recreation and 
relaxation rooms, a rooftop solar power system and indoor “neighborhoods” designed for employees to 
quickly meet (in person or virtually), collaborate, innovate and deliver wherever they are located [8].  
 
To help citizens plan better,  the city of Hubli in Karnataka is partnering with a civic startup to develop 
a system that would alert residents 30 minutes in advance that water was about to be released for their 
neighborhood [9].   
 
The Greater Visakhapatnam municipality needed an efficient system for assessing and collecting 
property taxes. In order to boost property tax collection, the municipality introduced new collection 
systems and practices.  As a result within a few years, Visakhapatnam reached 100% coverage and 85% 
tax collection efficiency [10]. 

 
In Rajkot, Gujrat, G-Auto was launched which allows customers to use an online or mobile application 
to book an auto rickshaw. G-Auto has also created a transparent, metered payment system, and an 
online feedback form.   The city government played a key role in enabling the solution by introducing 
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reforms and working with various city stakeholders, such as the regional transport office, traffic police, 
driver unions and service providers [11]. 
 

2.2.3 Regulatory & Policy Issues 
 
Today, the Government of India’s Smart City initiatives mostly 
operate under a top-down approach as shown in Figure 5. Various 
schemes by the central government are rolled out to the modernize 
cities through the state managed projects. The ICT sector is no 
exception. New policies that promote models for ICT project 
implementation that are city driven are needed for sustainable long 
term ICT and Smart City project implementation.  The SPV model 
under the Smart Cities Challenge grant program could be a model 
for this type of development but it is not clear that the State 
Government is prepared to hand over control to the cities or that the 
cities are willing to take the initiative to take on this responsibility. 

 

2.2.4 Cost Benefit 
 
In India the benefits from Smart City initiatives can be priceless, especially if the solution is targeted 
towards solving issues are around basic citizen needs such as mobility, 24X7 water and electricity 
supply. ICT is an enabler for Smart City success.  Since this initiative is relatively recent, the true cost 
benefit analysis has not yet been established for the Indian cities. 

3 City/State Situational Analysis 
 
In Ajmer, the municipality is not directly spearheading any projects in the ICT sector, rather it is 
following the direction and decisions taken from the state which builds the infrastructure such as data 
centers and hosts a common set of applications in its data center and provides a uniform set of citizen 
services across the state.  For Ajmer, this data center is located in Jaipur.  
 
The current approach has the obvious pros and cons, which are listed below:  
 

Pros Cons 
• No headache at the City Level. Key ICT 

strategy, capacity planning, apps 
development, maintenance, and upgrades at 
State Level. 

• No risk, no cost, no skills planning at City 
Level. 

• Common city applications such as bill 
payment, e-tendering, public records e.g., 
birth/death certificate issuance etc., are 
developed centrally at state level and 
deployed across the cities. By doing this, the 
cost of application development, 
maintenance and upgrade needs are not 
replicated by each city.   

• City Level specific applications are missing. 

• The City remains dependent on the State and 
solution deployment hierarchy.  It is not the 
right approach if cities are expected to 
become autonomous and self-sustaining. 

• The City has less say in the application 
features, timeline and specific changes as 
they almost do not pay for the ICT, eGov 
costs. To the city it comes almost like 
benefits/perks. The ICT vision at the city 
level is controlled and limited.  

Figure 5: Top down approach in India 
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Information and Communication Technology:  
 
The table below lists the summaries of our findings around the current state of the Information and 
Communication Technology and ongoing infrastructure initiatives in the City of Ajmer.  
 

ICT Infrastructure Current State 

 Three initiatives 
on Bandwidth 
Connectivity 

RajNET, RSWAN,  NOFN (Please see below) 

 RajNET RajNET is envisaged as a platform to provide network connectivity 
through multimode (i.e. VSAT and TERRESTRIAL) connectivity 
throughout Rajasthan state.  It would establish a centralized integrated 
network operating center (CINOC) for monitoring of multimode 
connectivity in the state. Under RajNET, the expansion of connectivity is 
proposed through VSAT up to Gram Panchayats. RajNET shall ensure 
connectivity availability to the Gram Panchayat level through multiple 
mechanisms, e.g. Broadband, SATCOM, OTA, LAN, SWAN etc. RajNET is 
installed in 172 out of 182 Panchayat.  
 

 RSWAN RSWAN is to provide fast internet connectivity across districts to 
Government. Offices and an Intranet framework for all government 
department offices at district and block/ tehsil HQ.  

o Total PoP Rooms: 12 (1 DHQ + 11 BHQ & Tehsil) 
o Government Office connected: 172 
o Bandwidth for District HQ & Their offices: 58 Mbps 

Block HQ & Their offices: 4 Mbps 

 NOFN Initially run as a pilot project in Ajmer district in all the 30 Gram Panchayat 
(GPs) of Arian Block which are connected through Optical Fiber Network 
of BSNL. Now all the blocks (Panchayat Samiti) are covered under NOFN. 
All the Gram Panchayat of Pilot Block Arain have benefitted by 
Telemedicine, Mandi online, E-Mitra services, Digital Knowledge Centers 
(in 5 GPs) etc. 
 

 Rajasthan State 
Data Center 
(RSDC) 

The Rajasthan State Data Centers are providing central repository 
(database consolidation), application consolidation, online delivery of 
services, common security infrastructure, storage infrastructure, back-up 
infrastructure, directory infrastructure, web servers, application servers, 
and database servers for Government to Government (G2G), Government 
to Business (G2B), and Government to Citizen (G2C) services. RajComp 
Info Service Limited (RISL) has been designated as State Implementing 
Agency (SIA) for implementation of the SDC project under NeGP.  

 SDC is based on 2-Tier Architecture  with 99.749% Uptime 
 Bandwidth connectivity of 1Gbps under National Knowledge 

Network (NKN). 
 Integration of Mobile Service Delivery Gateway for sending SMS 
 STQC Audit  has been done 
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 Database Cluster of Oracle, SQL Server and Postgre SQL has 
already been established. MYSQL is also available in production as 
well as staging environment 

 ISO 27001 and 20000 certification (in Oct. 2012) 
 National Data Center, Shastri Park at New Delhi has been identified 

as Disaster Recovery (DR) site for RSDC.  DeitY, GoI has provided 
replication hardware.  DR implementation would be done by m/s 
HCL Comnet. 

 Virtualization environment on 6 physical servers established and 
presently total 66 virtual machines are running 

 Specially engineered Machines for Database and Application 
software (Oracle Exa-data and IBM-PureApp) are installed at RSDC 
to cater the need of high-end computing power. 

 
 
eGovernance Applications  
 
The table below lists the current eGovernance Applications and their main service purposes in use in 
the City of Ajmer. These applications are hosted in the State Data Center in Jaipur and maintained by the 
DOIT&C. 
  

eGov Applications Main features 

 e-Mitra A portal which provides door step services delivery to citizens of 
Rajasthan. Citizen centric services are being provided through e-Mitra 
kiosks network. 
 
Total LSP (Local Service Provider): 17 
Total e-Mitra Kiosk (Rural + Urban): 1654 
 
•  Utility bills (Phed, Discom, Telephone bills) 
•   Various Department Recruitment Exam Services 

o Digital Certificate Services (Bonafied, Caste) etc. 
o Ration Card 
o Bhamashah 

 

 Bhamashah 
 

 Women Empowerment. 

 Financial inclusion. 
 Distribution of benefits through Bhamashah Portal 
 All benefits transfer directly in a bank account or closer to home. 
 Direct Benefit Transfer (DBT) started under Scheme:  

o Pension 
o NAREGA 
o PDS (RATION) 

 Aadhaar (UID)  Aadhaar is a 12-digit individual identification number issued by 
the Unique Identification Authority of India on behalf of the GoI.  
This number will serve as a proof of identity and address 
anywhere in India.  
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 Any individual, irrespective of age and gender, who is a resident 
in India and satisfies the verification process laid down by the 
UIDAI can enroll in Aadhaar. 

 Ajmer is leading District in terms of number of enrollments. 
 Subsidy provided by the government is transferred directly to the 

particular account.  Aadhaar is mapped with the Bhamashah 
database and beneficiaries who are covered under the different 
schemes of the state government get benefits directly in their 
bank account under the DBT. 

 

 SSDG (State Service 
Delivery Gateway) 

The State Portal and SSDG project has been formulated under the 
National e-Governance Plan (NeGP) to fulfil the vision of providing 
easy and convenient access to citizen services through remote access 
primarily through Common Service Centers (CSCs/eMitra kiosk) and 
enabling the State Portal by implementing the key components namely 
SSDG, Electronic Form (e-Forms) Application and Computing 
Infrastructure. The following figure highlights the overall vision of 
NeGP and its fitment with respect to the SSDG project. Recently 
following departmental services are being delivered through 
SSDG portal via E-Mitra or direct user interface:  

 Employment exchange 

 Agriculture 
 Horticulture 

 Social Justice and Welfare departments. 
 

 Rajasthan Sampark 
(Grievance Redressal 
System) 

Rajasthan Sampark aims towards providing citizens with a 
centralized platform where any citizen of the state can log their 
grievances to the respective departments.  It primarily consists of a 
State level Call Center with an integrated web portal which  would act 
as a single point of contact for addressing and redressing various 
citizen centric queries and grievances related to government services. 
Citizens can log their grievances against any government department/ 
office through this portal and the grievance will further be sent to the 
respective office/ department for redressal. Citizens can also directly 
contact them through a toll free number provided by the state to 
register and know the status of their grievances. 

3.1.1.1.1.1.1 The Toll Free No is. 1800-180-6127 
 

 Video Conferencing (VC 
setup) 

The state government has established the VC Setup in all 33 district and 
their blocks. These VC setup available at district head quarter & BHQ 
(blocks head quarter) of the district. 
Ajmer has a total of 9 blocks and there are 9 VC setup available in Ajmer 
district (1 at DHQ level and 8 at BHQ level). District Authorities review 
all the schemes running in district via these VC setup.  While reviewing, 
all the blocks officials are connected through their VC setup with the 
district. Soft VC provisions are implemented by the state government 
for communicating at the level of Gram Panchayat.  
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 District Website 
(ajmer.rajasthan.gov.in) 

Website for Ajmer district (ajmer.rajasthan.gov.in) has an account of 
Historical, Geographical, Social, Economic, Political, Administrative, 
and Business-Related information of Ajmer district. Contents of the 
website are written and maintained by the Office of Doit&c, established 
at DHQ. Before publishing the contents on website, approval of the 
contents done by the Head Office of Doit&c.  
 

3.1.1.1.1.1.2 The district portal can be accessed by the citizens 
through Touch Screen Kiosks which are installed at the 
district head quarter and all the blocks of the district. 

 

Municipality Applications 
 
Ajmer has also taken up a project on having their own eGovernance application at the municipality level. 
Most of this is still in concept and planning phase, except for the tax assessment system, birth and death 
certificate system, eTendering, eAuctioning and Ajmer 311. 

 
No. Ajmer Municipality ICT Applications 
1. House Tax Assessment- Billing & Assessment 
2. Urban Development Tax Assessment- Billing and Collection (2013-2014- demand: 

52254516, recovery: 18572169, 2014-2015- demand: 53469719, recovery: 29353277, 
2015-2016: demand- 61017028, recovery: 36561508) 

3. Lease, Billing & Collection 
4 Municipal Accounting based on Double Entry System 
5. Issue of Birth & Death Certificates (birth certificates issued in 2013: 26245, 2014: 24333, 

2015: 26240) & (death certificates issued in 2013: 6995, 2014: 6410, 2015: 6993) 
6. Online cash collection system 
7. Establishment & Payroll System 
8. Grievances & Redressal System 
9. Stray Animals Control System 
10. Billing And Accounting of Rental Properties 
11. Building Permission 
12. Street Light Management System 
14. MIS For Civil Works 
15. Issue Of Trade Licenses 
16. Legal Cases Follow Up System 
17. Website 
18. Solid Waste Data Management System 
19. Marriage Registration and Issue of Marriage Certificates 
20. Letter Monitoring System 
21. E Tendering- 100% 
22. E Auctioning- 100% 
23. Digital Cards for Bus Users 
24. Public Finance Management System 
25. Online application for citizen services biometric attendance, online building sanctioning, web 

based tracking of all construction activities 
26. Ajmer 311 
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4 High Level Analysis and Recommendations for Potential Smart City 
Projects 

 
1. Observation: The City of Ajmer does not have adequate connectivity and Public Wi-Fi hotspots.  

 
Analysis: Without connectivity and access technology, all efforts to make a city smart will 
become futile. Not every citizen can be assumed to have access to computing devices such as 
laptops, desktops or smart phones. A city needs to place smart kiosks at key locations 
strategically for citizens to access information with ease and carry out business with the 
government with convenience.  
 
Recommendation: It is important that the city negotiates with the Internet Service Providers 
(ISP) such as BSNL, Vodafone, Airtel, Reliance to provide public Wi-Fi at more crowded places.  
Connectivity for accessing Government services should be free of cost. However, the ISPs can 
adopt a tiered revenue model for higher quality of services or for longer window of connectivity 
service duration.   
 

2. Observation: The City of Ajmer needs a Scheme 
Management Tool and Methodology for all ongoing 
GOI or State driven schemes such as PRASAD, 
HRIDAY, AMRUT, DIGITAL INDIA that benefit 
Ajmer.   
 
Analysis: Implementation of many projects are 
initiated by GOI, NGO or the private sectors under 
various schemes with the city being the target 
beneficiary. Unless the efforts across the schemes have a streamlined coordination approach, 
duplication of efforts is bound to happen. For example, the City of Ajmer is currently going 
through AMRUT, HRIDAY, PRASAD, IPDS and many more such Central or State driven initiatives 
as shown in Figure 6 to solve specific city problems, yet the city plays a very limited role in 
management of these projects. Often their concerns are not heard or reacted upon, and this has 
to change.  
 
Recommendation:  A comprehensive project management IT tool, methodology and approach 
should be taken in which the city can make each of the individual project management offices 
(PMOs) responsible for their output in terms of timeliness, quality and responsiveness to their 
feedback.  As shown below in Figure 7, a proper scheme management layer including IT, 
workflow and approval tools has to be implemented by the Ajmer Municipality. This will ensure 
all the tasks that are simultaneously performed by all schemes are coordinated properly, e.g., 
digging of roadside trench for urban development can be coordinated with energy, water, 
wastewater, and ICT cabling efforts that are planned in that neighborhood.   

Figure 6: Various ongoing schemes 



Report No 1: ICT, IoT, and eGovernance  
  

           USTDA India Smart Cities Technical Advisory Project   City of Ajmer
     

 
       June 23, 2016                                                                                                                                                   Page 13 of 19
  

 

 
3. Observation: City specific issues are not solved by engaging citizens of the city. 

 
Analysis: The current ICT model does not focus on the city specific needs in terms of the services 
and conveniences for the Ajmer citizen, tourists or short term visitors beyond a set of 
government perceived needs. This will not solve grassroots level problems only known and felt 
by the local citizens, visitors and tourists that stay for a short time in Ajmer. These issues cannot 
be recognized or solved by higher level decision makers at State and Central Government level.  

 
Recommendations: The City of Ajmer will need investment and initiatives to enhance 
computing power, communication speed and access technology; by implementing one city data 
center with smart city application for city specific needs. These “Ajmer City Applications” should 
be integrated on an as-needed basis with other ICT/eGov/IoT applications that are already 
implemented or are being carried out by other schemes under State or Central mandate. In order 
to achieve such seamlessness, the City of Ajmer needs to move to create a safe and secured 
platform where public private-partnership can yield the best development in a sustained 
manner.  
 
The City should provide local applications developers, startups, private companies, students or 
academic bodies a hosted development environment with required tools, either free of charge 
or at minimal charge. This hosted development environment is the sandbox on which any 
qualified and authorized application developer or development team can deliver proof of 
concept applications.  

Figure 7: Implementation of Scheme Management Layer 
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Ajmer can have competitions on specific required applications as well. Once an application is 
selected, it has to go through the proper Application Absorption Methodology.  The methodology 
will ensure an application can be scalable, modular, and easily deployable and can generate 
revenue.  Once passes through all the required qualifications, the application can be absorbed 
as a City application and will be hosted in City clouds.  Revenue generated from these 
applications can be shared with the developers using a revenue sharing or royalty payment 
model as shown in Figure 8.  
  

 
Figure 8: Model for PPP Platform 

4. Observation: Lack of use of idea generation tools and Branding for City of Ajmer 
 
Analysis: Today social media gives easy access to feedback from citizens and visitors which can 
then translated into identifying issues and solutions. The City of Ajmer needs to use this 
powerful social media feedback in order to make the life of their citizens and visitors better.  
Also currently the City of Ajmer does not have a website which is maintained by the municipality. 
This is required.  
 
Public officials for the City of Ajmer, even very senior officials use Google email account which 
is very bad for branding and image of the city.  
 
Recommendations: The City of Ajmer needs to move into its own email domain and should 
maintain at least one official city website which can make the citizens aware of the history, 
heritage, art, culture and festivals of Ajmer.  It could also list the top places to visit, eat, live, go-
for-education, etc.  The most needed information should be easily available on the website.   The 
website should be mobile device friendly and user feedback should be integrated with the social 
media. 
 
Such initiatives are mandatory for branding and attracting more people to visit or live in Ajmer.  
 
 

5. Observation: The City of Ajmer wants to move towards establishing a Command and Control 
Center but it is not clear if proper preparations have been made. 
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Analysis: The City of Ajmer is planning to move towards owning a Command and Control Center 
to act fast on citizen centric inconveniences, disaster control and recovery, as shown in Figure 
9. This is the right move, however in order to reach this goal, the following recommendations 
below must be accomplished in a coordinated manner.  
 
Recommendations:  

a. The City of Ajmer should look into system integration among existing eGovernance 
applications, city or citizen specific applications and other government or public sector 
applications. Integration is key to get more insight from historical and current data.  

b. As IoT devices become more and more accepted in daily life, there should be an easy way 
to digest data coming from various sensors to the cloud repository.  

c. The Control Center will need excellent data sharing between multiple GOI schemes, City 
and State hosted data; therefore, proper data sharing policies, securities and guidelines 
should be established.  

 

 
Figure 9: Command and Control Center 

 
6. Observation: A lack of Citizens or Visitors Centric Applications pertinent to Ajmer. 

 
Analysis: It is not difficult to identify the void of even simple ICT, eGov, and IoT applications that 
can increase the convenience to the citizens, short time visitors or tourists to Ajmer.  
 
Recommendations: The goal is to have these needs identified by the citizens and the visitors 
(through social feedback mechanism) and solutions to be developed by the local ICT experts or 
applications developers.  
 
Below is a list of possible applications to jump start the idea of these newer kinds of citizen 
centric applications:  
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Applications Description 
Teacher Attendance or 
Classroom Surveillance 
Application 
 
Issue: Teachers often do not 
come to teach in school and then 
teach the same students in 
Private Tuition for a fee. 
 
 

 
 
 
 
 
 
 
 

 Use either finger printing based teacher attendance or CCTV 
camera based assurance of teacher attendance in school. 

  
Ajmer Tourism Management 
focusing on conveniences of 
visitors 
 
Specifics:  
 Dargah Visits 
 Pushkar Visits 
 Online Puja/ritual 

arrangement 
 Historic walks/tours 
 Tap on tourists coming to 

other cities in Rajasthan 

 
 Promote tourism and social media 

branding 
 Online budget trip/accommodation 

booking 
 Online luxury trip/accommodation 

booking 
 Location services for convenience 
 Emergency helpline 
 Generate tourist profile that can be used nationally 

  
e-Toilet or Share-a-Toilet 
 
Issue: Scarcity of Toilets in India 
is a well-known problems and 
recognized by the UN.  
 
The idea is to give citizens 
incentive such as grant or loan 
from the City Government by 
adopting Build, Operate Share 
and Earn from the toilets in their 
premises (external to home).  
 
 

  
 
 
 
 

 Citizen driven Built-Operate-Share-Earn 
 Social media based hygiene feedback 
 Water supply guaranteed 
 Toilet Finder is being used in almost all 

developed countries e.g., Australia given below: 
https://toiletmap.gov.au/ 
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Auto-rickshaw, eRickshaw call 
button on Traffic Lights 
 
Issue: Rickshaws standing on the 
road side are an encroachment to 
the roads, many of which are not 
very wide and creating traffic 
congestion.  

 

  
 
 
 
 
 
 

 Rickshaw Stand should be designed on critical cross road 
junctions, but should be parked at tower parking solving 
encroachment. 

 Use Call Buttons based IoT Applications to call rickshaws 
from traffic lights at crossroads 

 This can be linked with Smart Street Lights Systems 

  

Smart Neighborhood Watch: 
 
Issue: India has a huge base of 
population and many 
underemployed, which can be 
used for monitoring and 
reporting the conditions of 
various public places, such as 
cleanliness, safety, maintenance 
etc., against incentives.   

 

 Citizens who are willing to participate 
should be registered users of City 
Neighborhood watch program. When a 
smart phone user is in right vicinity 
(determined using GPS), messages can pop 
up saying, e.g., take a photo of the garbage 

can and send, or take a photo on the water tap and send. 

 In exchange of an approved photo, the user is granted 
facilities, such as free 1 hour wifi, pass to a city tour etc.    

 This effort can be linked with the smart street lighting 
initiative.  

 
There can be numerous such examples of citizen centric applications that can be developed by the 
citizens of Ajmer or by interested professionals. The City can host competitions from time to time so 
engage citizens around such missions. The City can do private, public partnership or academia 
partnership for involving citizens towards smart city efforts.  
 

5 U.S. Companies and Technologies:  
 

 Cloud Technologies:  Cloud technologies are available from many U.S. companies such as 
Microsoft, Oracle, IBM, Amazon etc.  The cloud can be private, public or in-premise as per the 
choice of the City Government. The most advanced cloud technologies have some level of 
analytics built in.  

 
 Analytics Technologies: Analytics engines are available from most large scale software vendors, 

such as IBM, Oracle, Microsoft etc. These help generating trend and forecasting possible 
outcomes based on current and historical data. Analytics and presentation of the insights is a 
part of the Command Control Center.  

 
 Compliance Technologies: Most cities think about the compliance engine as an afterthought. 

Compliance is important for environment, resource preservation and renewability. IoT driven 
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compliance is a newer area which reads the sensor data including camera data to predict 
upcoming non-compliances.  Senslytics Corporation, General Electric solutions can be a good fit, 
depending upon the type of compliance City of Ajmer is interested in pursuing.  This could be 
applied in various areas, including stray animal control, running tap water wastage control, 
pollution control, and mob control, and in some cases in a proactive manner.  

 
 Command and Control Center Technologies: Command and Control Center helps a city react to 

any non-convenience, unsafe or emergency situations.  IBM, Cisco, HPE are some of the known 
vendors of this solution.   

 

6 Conclusions 

 
This high level sector report summaries the observations in the area of ICT, eGovernance and Internet 
of Things (IoT) for the City of Ajmer and proposes possible solutions that are pertinent and should be 
considered towards the Smart City effort. The report also tries to identify near term studies and pilot 
opportunities that could be funded to support Ajmer’s Smart City planning. 
  
Based on the observations, the City of Ajmer needs to adopt an 
“Inclined model” which is further explained below.  The U.S. has 
adopted a “horizontal” model where the city improvements are 
owned and mostly funded by the City. The beneficiaries are the 
citizens and they end up paying for the improvements and services.  It 
is similar to what is known as a “mass market” or horizontal model.  
India has adopted mostly a vertical “or Industry” like approach where 
the projects are directed by the central government through state 
government departments.   
 
The City of Ajmer should look into moving towards a mixed “inclined model” which taps the benefits of 
cloud based Central/State government driven ICT/eGovernance/IoT applications (because it reduces 
the duplication of cost across common city services) and also harnesses the talent of local Citizens and 
private sectors by engaging them effectively.  
 
The report concludes by recommending the following feasibility studies and pilot projects:  

• Smart City Roadmap for ICT, eGov, IoT sector in Ajmer 
• Study project for tourism and pilgrimage management application for Ajmer 
• Study for Scheme Management Applications for all GoI, State, PPP, NGO initiatives that benefit 

Ajmer by integrating citizen and social media feedback 
• Study on how ICT/IoT applications can help protect Child Rights and better education for all 

children 
• Pilot or study for the need of an integrated city level compliance system to isolate violators and 

improve revenue 
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Report No 2:  Cross Sector - Integrated GIS, SCADA, Customer 
Information Management, and Street Lighting 

 
A. Integrated GIS, SCADA, Customer Information Management 
 
1 Executive Summary  
 
The City of Ajmer already provides its citizens with 24*7 electricity and has ambitious plans to make 
it more ubiquitous across the city.  Plans are underway for modernizing the water supply system, 
wastewater treatment system and an integrated solid waste management system with the use of ICT. 
This, coupled with its plans to have citywide infrastructure for ICT, WiFi, and a more citizen-centric 
infrastructure present an opportunity for the City of Ajmer to develop integrated ICT infrastructure 
across these sectors in order to minimize capital expenditures and maximize the efficiency and 
effectiveness of these systems.   
 
The electrical system for the city is already controlled by a remote-Supervisory Control and Data 
Acquisition (SCADA) system. Ajmer has GIS (Geographical Information System) that were developed 
for the electric power and water supply systems but neither is currently operational.  Updating of GIS 
modeling for the electrical system is well underway. Ajmer is positioned to expand both the SCADA 
systems and GIS for all of its territories (both city and beyond). This means the following can be 
proposed:  
 

 Create one SCADA system.  Add the water and wastewater systems to the current SCADA 
implementation for the electrical systems.  The system can be one and the command and 
control functions can still be performed from different locations if required due to 
jurisdictional differences.  

 Combine all existing GIS mapping efforts in all services to create a single GIS map with all city-
based services layered along common infrastructure along with houses, streets, streetlights, 
and other public infrastructure.  These steps will automatically improve citizen services and 
bring about improvements that go across city-service silos that will require manual/process-
based interventions which can be both time-consuming and expensive.  The common GIS 
system can cut across utilities (e.g. water, sewer, gas, and electric) as well as solid waste 
management, tax collection and other city services (e.g. emergency services). 

 Build Common applications for customer information management (CIM) and billing systems 
to improve service and collection across multiple sectors. 
 
 

2 Sector and Technology Background 
2.1 Global Experience 
 
2.1.1 Technology Trends 
 
A network of ubiquitous communications that support both peer-to-peer communications on top of 
a hierarchical command and control approach is needed in modern utilities to support key functions 
such as:   
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 Protection and control – where relays are used to protect for lines, transformers, buses, 

circuit breakers, and feeders 
 Monitoring and control – where devices such as reclosers, voltage regulators, capacitor 

banks, switches, etc. are monitored and controlled remotely.  
 Asset condition monitoring – where monitoring equipment measure quantities such as 

dissolved gas in transformer oil, moisture content, circuit breaker, load tap changer 
condition. 

 Wide area monitoring – where we use components such as phasor measurement units for 
enhanced situational awareness. 

 Fault indicators and sensors – used in overhead and underground systems to quickly identify 
and isolate faulted areas. 

 Smart meters - for accurate energy usage measurement and billing in smaller time intervals. 
 Sensors for water and wastewater-water level & flow sensors, pressure switches, pressure 

transducers, and control devices in water and wastewater treatment plants. 
 

This architecture also leads to the implementation of SCADA at a control center supported by 
underlying distribution automation at the field/feeder level and enhanced system-level software like 
ADMS and DRMS at the control center level along with advanced analytics.  
 
With today’s GIS systems especially the ones based on the leading edge products such as ESRI – it is 
even OK to have the various departments for the water departments and the electric departments 
have different GIS’s and share land information.   
 
For example, consider that the land information office publishes a web service for their base maps 
showing things like streets, building footprints and even some topography.  A water division could 
publish their water mains.  The electric their electric lines.  In this scenario, any one of them could 
(given the right permissions, of course) create a single map showing water, electric and land as well 
as any other map showing things like flood plains or demographics.   In addition, any one of the 
agencies could also perform analytics on the data coming from the web service. So they could craft a 
query that could answer the question, show me water mains that are within two feet of an lead 
covered electric cable.  Just because the data is coming from different GIS’s, doesn’t mean they can’t 
all be combined in what we call a Web Map. 
 
Of course, they should all be at least based on the same mapping coordinates and the same degree of 
accuracy. That is, the water, electric, gas etc., facilities should all be reasonably GPS accurate. 
Otherwise the results of the proximity query would not be accurate. 
 
2.1.2 Case Studies/Examples 
 
Many of the most exciting city applications come from sharing data. For instance, cities including 
Amsterdam, London, Philadelphia and San Francisco have instituted “Open Data” programs. They 
have resulted in hundreds of innovative applications, including trip planners, parking spot finders, 
bus locators, crime reporting and alerts, and business planning tools, to name just a few.  Here are 
several examples of how utilities have used SCADA and GIS systems to improve system operations.  
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U.S.: CenterPoint Energy - Automates Fault and Outage Management 
Building intelligent grid with smart meters, power line sensors, remote switches, and other 
automated equipment. Using grid automation to re-route and restore power, CenterPoint Energy has 
seen 21 percent improvement in outage response. GIS and SCADA systems were integral to this 
system. 
 
South Africa: Cape Town Property Tax Valuation and Collection System 
The year 2009 was a critical and busy one for the 150 staff members of the City of Cape Town’s 
Valuations Office. Under the leadership of its Director, Christopher Gavor, the staff conducted a 
general re-evaluation of all of the City’s 780,000 taxable properties. While this was taking place, they 
also began the installation process of the Aumentum system to replace their legacy SIGMA system. 
Thanks to the success of this GIS based online property valuation and collection system, after just 
three years, the City of Cape Town reduced taxpayer objections by nearly two-thirds. Since the year 
2000, the city has added 236,154 properties to its tax roll with an increase in assessment of 300 
percent. On January 29, 2010, the City received its sixth unqualified audit from the Auditor-General 
and achieved a new milestone by being the only municipality in the Western Cape of Africa to achieve 
a ‘clean’ audit. In addition, the global ratings agency Moody’s International confirmed Cape Town’s 
top rating of Aa2.za. 
 
U.S.: South Bend, Indiana - Smart Wastewater Management  
South Bend, Indiana had a serious problem: wastewater spilling into the St. Joseph River and welling 
up in basements. The city’s wastewater pipes and treatment facilities just couldn’t handle the volume. 
The city engaged IBM to come up with a new way to monitor and control its wastewater collection 
system. An innovative, affordable solution for South Bend’s maxed-out wastewater system uses 
smart sensors (instrumentation) plus smart valves (control) plus smart software from IBM. 
 
Helsinki, Finland – Waste Management 
In the summer of 2011, the city of Porvoo, located 50 kilometers east of Helsinki, the Finnish capital, 
was faced with overflowing waste containers and angry customers. The local waste management 
authority, was having considerable challenges handling the increasing amount of waste that the 
many guests were generating during the summer season. To tackle the problem, the authority 
decided to pursue a smart city solution, installing wireless fill-level sensors at recycling. The sensor 
system provided by Finland-based logistics solution company Enevo, measures and forecasts when 
waste containers will be full. By combining the forecasts with traffic and vehicle information, Enevo’s 
system can generate millions of different route options and suggest the most cost-efficient to the user. 
By installing smart sensors, the local waste management authority was able to cut the amount of 
collections by 51% and achieve a net savings rate of 47%. 

 
2.1.3 Regulatory & Policy Issues 
 
On the regulatory/policy front, there has been tremendous progress and lessons that can be learned 
from actions at various U.S. states.  Some examples are provided below:  
 
Utility Smart Grid Investments and policies related to Performance-Based Cost Recovery. 
 

 Oklahoma and Ohio: investor owned utilities (IOUs) forfeit part/all of returns if O&M savings 
are not achieved. Returns greater than authorized rate if O&M savings higher. 

 Maryland: Allows investments into rate base only after IOUs demonstrate cost-effectiveness. 
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 Illinois: Authorized ROI at 6% over the 30-year U.S. Treasury Bond rate. Required to reduce 
outages by 20% and duration by 15% over next 10 years. Missing any of 9 performance 
metrics reduces ROI by 0.05% each. 

 California: Based on reliability metrics, require utilities to measure and verify the cost 
reductions and other benefits that are claimed for smart grid projects. 
 

2.1.4 Cost Benefit  
 
There is clearly a huge cost benefit to shared infrastructure and systems between utilities. Even if it 
is only shared communications system the benefits could be huge.  Cost savings would come from 
reduced capital expenditure for SCADA, GIS, and CIM, including the software, installation and 
communications systems as well as operating and maintenance expenditures, whereby common 
O&M contracts could be used and shared in house expertise could be developed. As in Ajmer, the 
most common pitfall for these systems is O&M and lack of in house capacity to manage and update 
the systems. 
 
2.1.5 India Experience 
 
2.1.6 Technology Trends 
India has embarked on a significant effort to bring smart grid technology to the grid.  Work is being 
done both on the transmission side as well as distribution side. Several examples are provided below: 

 Installation of a larger number of PMUs on the transmission network. Implementation of 
Wide Area Monitoring Systems (WAMS, using PMUs) for the entire transmission system. 

 Infrastructure for AMI roll out for all consumers with load >20kW or as per prioritized target 
areas of utilities. 

 Deployment of Supervisory Control and Data Acquisition Systems (SCADA) with Energy 
Management Systems (EMS) and Distribution Management Systems (DMS). 

 Deployment of water monitoring networks consisting of a system of gauging stations that 
measure water levels and discharge rates. 

 Deployment of smart metering for water to improve administrative process, meter reading, 
periodic billing, fraud detection, leak detection, etc. 

 Installation of Water Quality Monitoring Systems. 
 
2.1.7 Case Studies/Examples 
 
Bengaluru – WaterMind Manages Complex Water Distribution System 
The Bangalore Water Supply and Sewerage Board (BWSSB) faced significant water loss of around 
45% due to physical and unauthorized connections. BWSSB used Itron’s solution, WaterMind 
Analyzer, and installed 135,000 Itron meters and 200+ WaterMind devices. Implementing this 
solution helped minimize water loss by detecting large changes in water flow, through real-time 
monitoring, and improved customer service. 
 
Central Pollution Control Board - Water Quality Monitoring System 
CPCB in collaboration with concerned SPCBs/PCCs established a nationwide network of water 
quality monitoring comprising 1245 stations in 27 States and 6 Union Territories. The monitoring is 
done on monthly or quarterly basis in surface waters and on half yearly basis in case of ground water. 
The monitoring network covers 250 Rivers, 79 Lakes, 6 Tanks, 26 Ponds, 8 Creeks, 19 Canals, 18 
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Drains and 382 Wells. Among the 1245 stations, 695 are on rivers, 87 on lakes, 18 on drains, 19 on 
canals, 6 on tank, 12 on creeks/seawater, 26 on pond and 382 are groundwater stations. 
 
Kapil Gram Panchayat - Smart Water Metering 
Four hundred fifty water meters have successfully been installed in the city of Kapil Gram Panchayat, 
300 kilometers southeast of Mumbai. The city has a population of 5000 people and became the first 
city in India to get ultrasonic waters meters installed. Providing ambient water quality monitoring 
(automatic and manual methods; quality assurance). 
 
Hubli: Predicting water supply through mobile technology 
Water supply is unpredictable in many cities across India. The citizens of Hubli in Karnataka, too, do 
not have access to a regular supply of water. In many neighborhoods, water is not available for days, 
affecting the quality of life of residents. Predicting when an area would receive water is difficult 
because the municipality does not have the resources to update neighborhoods on time. 
 
Hubli city partnered with NextDrop, a Bangalore-based civic startup, to alert residents about the 
availability of water in their households. Valvemen, responsible for turning water on, notifies an 
automated system when they are about to release water for a neighborhood. The system sends the 
information to NextDrop, which in turn sends a text message to residents that have subscribed to a 
10-rupee service that water would be available within 30 minutes. 
 
Over 25,000 households in Hubli have signed up for the service. With access to timely information, 
users of the service find it easier to make necessary arrangements for storing water. The system has 
improved efficiency and allowed for better access to water. 
 
Hari Bhari Waste to Energy Concession in Allahabad  
Municipal Corporation of Allahabad (MCA) entered into a Concession Agreement with Hari Bhari 
Recyclable Private Limited for a period of 20 years on Build, Own, Operate & Maintain basis for 
Integrated Waste Management including door to door collection of waste and setting up of 150 MT 
Per day refuse derived fuel (RDF) to energy plant. Hari Bhari started the roll out of door to door 
collection operations from September 2015 and should cover the entire population under municipal 
limits over a phased deployment. The solution includes a GIS based solution which has a tagging 
device at the customer site to track collection services. 
 
2.1.8 Regulatory & Policy Issues 
 
Development of business models to create alternate revenue streams by leveraging smart grid 
infrastructure to offer other services (security solutions, water metering, traffic solutions etc.) to 
municipalities, state governments and other agencies will require shifts in policy and regulatory 
practices. Several policy initiatives or schemes have been developed that could support this 
integrated GIS, SCADA, CIM and/or billing system: 
 

 Digital India program is a flagship program of the Government of India with a vision to 
transform India into a digitally empowered society and knowledge economy. Digital India has 
three core components: the creation of digital infrastructure, delivering services digitally, and 
digital literacy. 
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 Atal Mission for Rejuvenation and Urban Transformation (AMRUT): The scheme was 
launched by Prime Minister Narendra Modi in June 2015 with the focus to ensure basic 
infrastructure services relating to water supply, sewerage, management, storm water drains, 
transport and development of green spaces and parks with special provision for meeting the 
needs of children. 

 
 National Heritage City Development and Augmentation Yojana (HRIDAY) was launched 

on 21 January 2015 with the aim of bringing together urban planning, economic growth and 
heritage conservation in an inclusive manner to preserve the characters of each Heritage City. 
Initiatives include development of water supply, sanitation, drainage, waste management, 
approach roads, footpaths, streetlights, tourist conveniences, electricity wiring, landscaping 
and such citizen services. 

 
 

3 City/State Situational Analysis 
 
The City of Ajmer already provides its citizens with 24*7 electricity and has ambitious plans to make 
it more ubiquitous across the city.  Plans are underway for modernizing the water supply system, 
wastewater treatment system and an integrated solid waste management system with the use of ICT. 
This, coupled with its plans to have citywide infrastructure for ICT, WiFi, and a more citizen-centric 
infrastructure present an opportunity for the City of Ajmer to develop integrated ICT infrastructure 
across these sectors in order to minimize capital expenditures and maximize the efficiency and 
effectiveness of these systems.   
 
The city of Ajmer has taken a significant step towards implementing SCADA that covers all the 
substations in the city.  Using these along with advanced automation in the city has allowed it to 
reduce the AT&C losses from in the mid-thirties to an estimated 13%.  The plans call for this to be 
extended to all of the substations in its territory across Ajmer district covering almost 4 million 
customers along with: 
 

 Extended automation in its service territory beyond the substations into the feeders through 
extended sensors and controls such as fault locators 

 Completing SCADA implementations for all substations 
 Updating the currently nonoperational  GIS implementation to cover all the electrical systems 

to support both operational and maintenance needs  
 Extending both the SCADA and GIS implementations to include DMS. 
 There is a billing system managed at the state utility level for the local electricity distribution 

system. 
 

For the water & wastewater system: 
 Ajmer has a GIS for the water supply system but it is currently non-operational due to failure 

to maintain and update the system and software licenses.   
 In order to decrease non-revenue water and move toward 24*7 water for the Smart City 

retrofit area and beyond, the city is proposing to deploy a SCADA system.  
 There is currently no metering or billing for the water system but under the Smart City plan 

there would be metering and billing for customers and smart meter deployment for the bulk 
distribution system.  
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 Ajmer is developing the wastewater treatment and conveyance system.  GIS & SCADA will be 
needed to optimize efficiency and operations of this system.  

 
For solid waste management:  

 Ajmer has issued an RFP for an integrated solid waste concession.   
 The RFP required a Vehicle Tracking and Monitoring System in all the vehicles used by the 

Contractor for collection and Transportation of MSW. The vehicle tracking and monitoring 
system should be able to provide the real time data related to the time, position and route 
taken by the vehicles and generate reports in the manner desired by the Authority.  

 Currently there is no customer billing system but it is needed for long term sustainability and 
the USTDA team is recommending a solid waste collection fee which will require a CIM and 
billing system. In Allahabad, the concessionaire, Hari Bhari, uses a GIS based solution which 
has a tagging device at the customer site to track collection services 

 
 

4 High Level Analysis and Recommendations for Potential Smart 
City Projects 

 
The USTDA team has several recommendations based on our analysis.  
 

 Improve city services by sharing infrastructure and data between the different utilities and 
departments.  

 Create one SCADA system.  Add the water and wastewater systems to the current SCADA 
implementation for the electrical distribution system.  The system can be one and the 
command and control functions can still be performed from different locations if required 
due to jurisdictional differences.  

 Combine all existing GIS mapping efforts in all services to create a single GIS map with all city-
based services layered along common infrastructure along with houses, streets, streetlights, 
and other public infrastructure.  These steps will automatically improve citizen services and 
bring about improvements that go across city-service silos that will require manual/process-
based interventions which can be both time-consuming and expensive.  The common GIS 
system can cut across utilities (e.g. water, sewer, gas, electric) as well as solid waste 
management, tax collection and other city services (e.g. emergency services). 

 Build Common applications for customer information management (CIM) and billing systems 
to improve service and collection across multiple sectors. 

 

5 U.S. Companies and Technologies  
 
S&C Electric Company is a global provider of equipment and services for electric power systems. It 
designs and manufactures switching and protection products for electric power transmission and 
distribution. S&C has been in the electric power market for more than 100 years and in the 
automation business for about 30 years. 
 
Schweitzer Engineering Laboratories (SEL) designs and manufactures products and services for 
protection, monitoring, control, automation and metering of electrical power systems. The company 
serves thousands of utilities worldwide, operating in 140 countries. 
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Sensus is a smart metering and networking company, with a technology that differentiates it from 
other large players in this space. 
 
Gems™ Sensors & Controls has earned a solid reputation for accuracy and dependability in 
industries that require reliable instrumentation products. Both the Water and Wastewater industries 
are no exception. Gems manufactures an array of water level & flow sensors, pressure switches, 
pressure transducers, and control devices in every area of water and wastewater treatment plants. 
 
EmNet designs and implements large and complex real time monitoring systems for challenging 
applications. EmNet’s Real Time Control Optimization minimizes overflows and/or flooding by 
optimizing existing infrastructure. 
 
GE offers Water & Process Technologies to change the way water and process operators think about 
things like asset maintenance and efficiency by taking disparate pieces of information from plant 
sensors and control rooms and turning them into powerful analytics. It has helped thousands of 
utilities drive intelligent water operations for greater consistency, efficiency and accountability. 
 
OSI Systems SCADA platform is a feature-rich and flexible platform that provides real-time 
monitoring and control applications for various real-time processes. The SCADA platform, based on 
our monarch™ architecture, is a scalable SCADA product that is able to handle processes involving 
anywhere from millions of data points down to those requiring only a few hundred monitored points. 
A scalable and tiered pricing model allows cost effective implementation of the monarch SCADA 
platform for virtually any size application in electric, oil & gas, transportation and water industries. 
 
Space-Time Insight provides situational intelligence solutions for asset intensive industries. Its 
solutions provide organizations with a unified and real-time view of the big picture, providing the 
context and clarity they need to make fast, confident decisions during planning and operations. Its 
applications for utilities correlate and analyze multiple data sources spatially, over time and across 
network nodes to help you make fast, confident decisions.  These applications support improved 
safety and reliability across a broad range of corporate disciplines such as operations, engineering 
and customer service, and enhanced planning and budgeting that lowers costs and increases 
regulatory compliance. 
 
ESRI develops geographic information systems (GIS) that provides a variety of mapping functions 
that can be integrated into nearly every type of organization. Esri uses the name ArcGIS to refer to its 
suite of GIS software products, which operate on desktop, server, and mobile platforms. ArcGIS also 
includes developer products and web services. In a general sense, the term GIS describes 
any information system that integrates, stores, edits, analyzes, shares and 
displays geographic information for informing decision making.  
 
Trimble solutions are used in GPS based vehicle tracking, ICT based solid waste collection solutions, 
smart transport management, operations and management automation of utilities, city mapping (2D 
and 3D), water asset management and emergency response automation system to name a few 
solutions. 
 
 
 

https://en.wikipedia.org/wiki/ArcGIS
https://en.wikipedia.org/wiki/Information_systems
https://en.wikipedia.org/wiki/Georeference
https://en.wikipedia.org/wiki/Decision_making
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B. Intelligent Street Lights  
 

1 Executive Summary  
 
Intelligent streetlights are an easy and low hanging fruit for any city and even more so for Indian 
cities that are on the leading edge of converting their streetlights to LED and also adding specific 
technologies such as WiFi hotspots and CCTV camera.  Many of these technologies can be 
implemented through a PPP mechanism.  
 
Pilot, Pilot Pilot – Given the nascent nature of the technologies and the applications associated with 
it superimposed by the need for intense inter-departmental cooperation – we recommend that 
Ajmer  pilot this in a specific area such as the railway station area for Ajmer. 
 
These pilots can be implemented by incorporating specific MOUs with key US-based companies 
such as Silver Spring Networks, Honeywell, Cisco and others.  

http://www.gemssensors.com/Markets/Water
http://www.emnet.net/
http://www.sandc.com/
https://selinc.com/
http://www.landisgyr.com/
http://sensus.com/
http://www.greentechmedia.com/articles/read/how-new-regulatory-models-could-help-utilities-thrive-and-survive
http://www.greentechmedia.com/articles/read/how-new-regulatory-models-could-help-utilities-thrive-and-survive
http://www.smartcitieschallenge.in/casestudy/hubli-predicting-water-supply-through-mobile-technology
http://www.smartcitieschallenge.in/casestudy/hubli-predicting-water-supply-through-mobile-technology
http://www.smartcitieschallenge.in/casestudy/mumbai-bringing-sanitation-solutions-to-urban-slums
http://www.smartcitieschallenge.in/casestudy/mumbai-bringing-sanitation-solutions-to-urban-slums
http://www.gewater.com/emerging-trends/digital-water.html
http://www.osii.com/solutions/products/scada.asp
http://www.spacetimeinsight.com/solutions/
http://www.nytimes.com/2012/03/04/business/ibm-takes-smarter-cities-concept-to-rio-de-janeiro.html?_r=0
http://www.nytimes.com/2012/03/04/business/ibm-takes-smarter-cities-concept-to-rio-de-janeiro.html?_r=0
http://www-03.ibm.com/software/products/en/intelligent-operations-center
http://www.geoconnexion.com/uploads/publication_pdfs/uk-v11i5-article-intelligent-operations.pdf
http://www.geoconnexion.com/uploads/publication_pdfs/uk-v11i5-article-intelligent-operations.pdf
http://amchamindia.com/wp-content/uploads/2015/04/Smart-City-Whitepaper-Amcham.pdf
http://corporateinnovation.berkeley.edu/wp-content/uploads/2014/06/2015-Fall-Building-Smart-Cities-Leveraging-Open-Innovation-Revised-July-22-2015.pdf
http://corporateinnovation.berkeley.edu/wp-content/uploads/2014/06/2015-Fall-Building-Smart-Cities-Leveraging-Open-Innovation-Revised-July-22-2015.pdf
http://www.4-traders.com/news/USTDA-U-S-Trade-and-Development-Agency-Partnering-to-Develop-Smart-Cities-and-Economic-Growth--21923695/
http://www.4-traders.com/news/USTDA-U-S-Trade-and-Development-Agency-Partnering-to-Develop-Smart-Cities-and-Economic-Growth--21923695/
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2 Sector and Technology Background  
2.1 Global Experience 
 
2.1.1 Technology Trends 
 
Intelligent street lighting is a new area with a lot of interest and more importantly a lot of potential 
and promise.  Key technology trends in this area include:  
 

 LED bulbs linked together in a network can be individually controlled using light 
management software. If required, distributed across the complete urban area in a wide 
diversity of lighting applications. Where, when and to what intensity light is switched on and 
off is determined via sensors and software, either according to specific light points or in a 
planar fashion. This "Smartification" enables the illumination of various urban areas 
precisely according to needs and in a concerted way – city centers, main thoroughfares, 
residential streets, tunnels or parks. 

 Future urban LED solutions for lighting will take a significant step further, providing not only 
major energy savings potential but also new services for citizens. As an example, lantern 
posts can become multi-functional stations that in addition to providing traditional lighting 
can also serve as data stations with sensors, can monitor parking spaces and communicate 
information about these, or recharge the batteries of an electric car.  

 Future trends that are being developed in this areas include:  
o Networked Street Lighting.  

 Enables significant energy savings and better control. Implementing 
controlled run time and automated dimming can achieve up to 40% in 
operational savings.  

 Quick adjustments to lighting based on changes in weather, traffic, public 
events or accidents.  

 Easy to integrate other smart city devices and applications. 
o Two-way communication of real-time energy prices, DR signals to adjust lighting, etc. 

between street lighting sensors and utility control center. 
o Two-way communication of real-time traffic info, public events, accidents, etc. 

between street sensors and transportation control center. 
o Integrated security cameras and air quality monitors. Enhanced public safety, 

reduced crime from automated lighting. 
o Machine-to-machine communications enable smart parking, smoother traffic flow, 

and enhanced security. 
o Self-driving cars and self-parking cars/vehicles. 
o Adding local motion sensors to detect movement and turning them off (not all at 

once) when there is no movement and turning them on when movement is detected  
o Adding WiFi hotspots to them either to support provision of WiFi to citizens or for 

supporting city services. 
o Adding CCTV cameras that can take advantage of the electricity and WiFi to take 

photos/videos to support 
 Safety and security (including identifying terrorist acts) services to the police 

and other departments  
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 Identifying traffic violations and sending key pieces of information such as 
license plate information to the traffic police department 

 Identifying movement of vehicles towards or away from intersections to 
influence the amount of time the light stays in a Green, Yellow or Red mode – 
thereby improving the flow of traffic at any time of the day.  

 
2.1.2 Case Studies/Examples 
 
Examples of how cities are using some of these street lighting technologies follow: 
 
Amsterdam, Netherlands – Smart Light 
Initial trials of smart street lighting will take place in the vicinity of the Amsterdam Arena. The trial 
is focused on various aspects of smart lampposts in public spaces. The lighting can be adjusted for a 
range of situations via remote operation or sensors, helping to improve security and save energy. For 
example, lighting can be dimmed or adjusted according to the weather, and colored lighting can 
control the flow of traffic and pedestrians. Movement sensors can also be used to register if the 
lighting needs to be brighter. Saved energy can then be used for other functions, such as powering 
the Wi-Fi network or measuring air quality. The trial is part of the Smart Lights in Metropolitan Areas 
project. 
 
Nice, France – Connected Boulevard: The World’s Smartest Street 
Boulevard Victor Hugo in Nice, France is host to a Connected Boulevard proof-of-concept zone that 
includes almost 200 different sensors and detecting devices. In addition to these, it also plays host to 
“guest” devices such as mobile phones and tablets used in the streets that get connected onto its 
wireless mesh network. Data captured through these “things” is being processed and analyzed to 
offer the city and its residents invaluable context-aware information on parking, traffic, street 
lighting, waste disposal, as well as environmental quality as experienced in real time. Early 
projections from pilot tests of smart parking services have shown a potential for up to 30 percent 
decrease in traffic congestion, significant air pollution reductions, combined with an increase in 
parking revenues.  
 
Further benefits are also being realized from estimates in synchronizing street lighting on a need-
basis. For example, by calibrating street light intensity with pedestrian and traffic peaks and real-
time environmental conditions such as fog and rain, the city could potentially save 20 to 80 percent 
in electricity bills. On the environmental aspect, more accurate data of humidity and temperature 
levels, in addition to air particles are being processed for understanding context-critical patterns. 
This is possible because Connected Boulevard is made up of more than just sensors and devices. The 
Connected Boulevard equips the city with the capacity to capture data from daily life through the 
hybrid network infrastructure of the city that includes Cisco WiFi network. The data is processed into 
real-time information and converted into intelligence with the help of context-aware location 
analytics, before being disseminated to serve multiple services in city operations and for city 
dwellers. It is an Internet-centric “always-on” platform designed to be resilient, extensible, highly 
secure and agile, through four interoperable layers: 
 

 Layer 1: Sensors and networked devices with mesh technologies. 
 Layer 2: Data capture, processing, storage and analytics at distributed points across the city. 
 Layer 3: Central data collection, including computing, storage and analytics, combined with 

integrated and open standard application programming interfaces. 
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 Layer 4: New and innovative applications and services. 
 

2.1.3 Regulatory & Policy Issues 
 
The key regulatory policy issue here is more about getting the various city, state regional and/or 
federal agencies to work with each other.  

 
2.1.4 Cost Benefit 
 
Silver Spring has gained insight into what makes and breaks the business case for smart street 
lighting, using a model of a city with 50,000 lights, an energy cost of $0.07/kWh, a replacement of all 
lights over 2 years, and a total lifetime cost of ownership over 20 years. Its analysis shows that 
deploying networked LEDs has a faster ROI than LEDs alone and yields greater benefits. 
 
For LED replacement alone, the time to payback is approximately 8 years. Networked LED lamps 
shorten the payback time to 6 years. Its analysis shows that the network adds approximately 20 
percent in costs but delivers at least 30 percent in incremental benefits, which are driven by 
operational savings as well as increased energy savings from dimming and reduced nightly burn time 
enabled by the network. 
 

 
 
2.1.5 India Experience 
 

 India is arguably moving the fastest in the area of intelligent streetlights with the first move 
into converting all the streetlights into using LED bulbs, with the underlying logic being that 
conserving power is more economical than producing more. 

 Reportedly, India has 35 million streetlights which generate a total demand of 3,400 MW. 
With LED, this can be brought down to 1,400 MW, saving 9000 million kWh of electricity 
annually, worth over $850 million in the process. To put this into perspective, the electricity 
deficit in India during 2014-15 was 38,138 million kWh and 7,006 MW. 

 
2.1.6 Technology Trends 
 

 Use of solar LEDs is being deployed in many cities in India. Installation of solar panels with 
battery on streetlights is also common. Moving towards networked street lighting with 
communication between poles has reportedly been done in several cities, including in Vizag. 

 Smart parking companies that enable customers to find last mile parking update through 
Mobile Apps. 
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2.1.7 Case Studies/Examples 
 
Following are a few Indian-based examples:  
 
Digital India: A Government of India Initiative 
An ambitious program, initiated by Government of India, under the direction of Prime Minister 
Narendra Modi, to achieve digital empowerment of the country. Launched on 1 July 2015, the 
initiative includes plans to connect rural areas with high-speed internet networks. Has three core 
components: the creation of digital infrastructure, delivering services digitally and digital literacy. It 
aims to make high speed internet available as a core utility for delivery of services to citizens. From 
a governance aspect, it looks to seamlessly integrate services across departments or jurisdictions and 
make these services available in real time from online & mobile platforms. It strives towards digital 
empowerment of citizens through universal digital literacy, universal accessibility of digital 
resources and services in various Indian languages. 
 
Vizag: ICT Initiatives 
Vizag ICT initiatives include Wi-Fi connectivity throughout the city. Free Wi-Fi services to be 
provided in tourist places. Wi-Fi enabled police stations. Optical Fiber Network Cable to be laid 
underground and provide internet facility to every home. Digitalization of Citizen Services-services 
provided by the Central/State government as well as private companies to be completely digitalized. 
E-Governance to be implemented in all Departments and encourage participation of citizens in e-
governance. 
 
Ministry of Urban Development: Mission to Convert Street Lights to LEDs 
India’s central government plans to switch all street lights across the country to energy-efficient LED 
bulbs by the end of 2018, saving US$6 billion a year. The LED program is being implemented as a 
massive energy efficiency mission. When all the 71 crore (710 million) conventional bulbs are 
replaced by LED bulbs it will result in a saving of 100 billion units of electricity. 
 
The Ministry of Urban Development has ordered the state governments throughout the country to 
replace all streetlights with LED bulbs, which give better illumination with less energy consumption. 
The government has set a target to distribute millions of LED bulbs through the newly formed state-
run company, Energy Efficiency Services Ltd. 
 
2.1.8 Regulatory & Policy Issues 
 
The National Program for LED-based Home and Street Lighting was launched by Prime Minister Modi 
in January of 2015. At its inception, the plan was to cover 100 cities by March of 2016, and the 
remaining ones by March 2019, targeting 770 million bulbs and 35 million streetlights. However, it 
seems street lights will be upgraded to LED ahead of schedule. 
 
Lighting demands 18% of the electricity consumed in India. This is against a global average of just 
13%. A large-scale LED adoption will bring the figure for India down to the global average, 
significantly cutting down the need to build more energy plants. If one also accounts for installing 
LED bulbs in domestic and commercial sectors, the opportunity at hand is to save a mammoth 100 
billion kWh per annum ($7 billion a year). 
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2.1.9 Cost Benefit 
 
National Program for LED-based Home and Street Lighting: In Delhi, LED bulbs will be provided to 
all domestic consumers at an initial payment of Rs. 10 each and recovery of Rs. 10 each for 12 months 
from their electricity bill. Hence, the cost for an LED bulb to domestic consumer will be Rs 130 
through this program due to bulk procurement, compared to the current open market retail price in 
the range of Rs. 350-600 for LED bulbs. The estimated annual savings for households in Delhi per 
LED bulb will be Rs. 162. The LED bulbs will have a warranty of 3 years. 
 
 

3 City/State Situational Analysis  
 
Here is the current status regarding energy efficient street lighting and green buildings: 

 Ajmer has a full scale program for conversion of existing streetlights to LED as well as 
installation of solar panels with battery on streetlights, in parks, and open spaces.  

 AMC plans to use solar panels mounted on streetlights which glow in the dark using LDR 
sensors and PIR sensors which can detect the vibrations and infrared light causing the 
streetlight to turn on when a vehicle or human being passes in its vicinity. 

 
 

4 High Level Analysis and Recommendations for Potential Smart 
City Projects  

 
Smart street lighting makes for a great first project. A confluence of several factors make smart street 
lighting an excellent prospect for a first smart city project. First, the latest generation of LED lighting 
makes possible big savings in energy costs. Second, the same LEDs that save energy also save on truck 
rolls. They last much longer, so maintenance crews don’t have to spend as much time replacing lamps. 
Third, by networking the streetlights i.e. adding communications to each one, numerous smart 
applications are made possible, including remote diagnostics and control. Fourth, once a canopy 
network is in place for streetlights (and paid for by the savings and in energy and maintenance), the 
network can be used for other smart city applications.  
 
Ensure ubiquitous high-speed broadband access. Best-of-breed, high-speed broadband access 
across city’s geography will enable networking streetlights, IoT technologies, smart parking, etc. 
 
Connect all devices with a citywide, multiservice communications system. Move away from 
slow, single-purpose communications to fast, multi-service networks – enables easy future upgrades 
and cost savings. Investigate viability of existing public networks before building private network. 
Encourage cross-departmental planning and design-explore sharing single network. Investigate 
policies and incentives that encourage private sector to invest in building and maintaining citywide 
networks. Prioritize technologies and tools that manage hybrid networks. 
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Encourage interoperability. Technologies from different vendors must be able to work together 
and be able to exchange information. Open standards help cities control expenses and risk. Open 
standards contribute to interoperability, choice and flexibility; make maintenance easier. Free Smart 
Grid Standards Mapping Tool from International Electrotechnical Commission (IEC) makes it easier 
to discover and choose between standards. 
 
Pursue predictive analytics. Smart cities use data to analyze what is happening in real time and 
make operational decisions. Use it for predictive analytics to get a glimpse of what’s going to happen 
next. With predictive analytics cities can uncover patterns and associations, which otherwise might 
not be easy to discover quickly. Examples: Where crime is likely to occur; where streetlights might 
fail; where traffic congestion will stall morning commute, etc. 
 

5 U.S. Companies and Technologies  
 
Several U.S. companies offer intelligent street lighting technologies:  
 
IBM® Intelligent Operations Center helps government leaders manage complex city environments, 
incidents and emergencies with a city solution that delivers operational insights. It offers integrated 
data visualization, near real-time collaboration and deep analytics to help city agencies enhance the 
ongoing efficiency of city operations, plan for growth and coordinate and manage response efforts. 
IBM Intelligent Operations Center provides integrated maps, online dashboards, customizable 
reports, multiple analytic algorithms, interactive standard operating procedures and other tools for 
improved city operations and incident or emergency response. 
 
GE’s innovative platform, Intelligent Environments for Cities, uses LED street lighting and wireless 
sensors to connect, collect and analyze data, harnessing the power of the Industrial Internet to 
enhance quality of life for city residents and visitors. 
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Cisco’s offering for smart lighting, the Smart+Connected Lighting solution combines with the 
Smart+Connected Multi-Sensor Node to create a powerful light-sensory network (LSN). These ultra-
capable standards-based systems gather a wide variety of data from the environment, including 
levels of humidity, CO2 and O2, UVA and UVB light, particulate matter, motion and seismic activity, 
video, sound, and more. 
 
Oracle’s City Platform Solution, with its three modular platforms, provides local authorities the 
ability to undergo steady, pragmatic and, over time, fundamental transformation in the way they 
deliver services and extend them through overhauling and streamlining underlying operations. 
 
SAP solutions help cities improve, transform, and prosper to create a better urban world. With SAP 
solutions, cities can run better, help make it easier for businesses to thrive, and provide a safe 
environment for citizens. 
 
Silver Spring Networks is a leading grid networking company with successful deployments at 
several utilities in North America.  Its customers include PG&E, AEP and FPL, which together serve 
20% of the nation’s consumers. It also serves utilities in Australia and Brazil. Its communications 
solution provides two-way real-time communication between the field devices and the utility’s 
control and management systems through an Internet Protocol (IP)-based platform. Silver Spring’s 
offerings combined with its partnership with prominent players such as Cisco, ABB, GE and 
Landis+Gyr, will enable the company to offer solutions within various areas of the smart grid. 
 
Honeywell. Honeywell Black is a security series developed by one of the world’s leading 
manufacturers – Honeywell Security Group. Designed to providing world-class quality security 
products to small- and medium-size business (SMB) applications, Honeywell Black provides a 
comprehensive range of video surveillance, intrusion solutions, access control which can be applied 
to a city intelligent street light security solution.  
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Report No 3– Water and Wastewater 
 

1 Executive Summary  
 
The objective of this report is to provide a high level analysis of the water sector as it relates to the 
smart city program for the City of Ajmer (Ajmer) in Rajasthan State, India.  Ajmer is located in a valley, 
surrounded by the Aravalli mountain range. The city has a population of 542,231 based on the 2011 
census and is expected to grow to 618, 500 by 2021. Much of Rajasthan state is in a desert 
environment with little rainfall. Ajmer receives 550 mm of rainfall annually, primarily during July, 
August and September. Given this environment, water is a critical part of the city planning today and 
also going forward to become a Smart City.  
 
The center of the city has a manmade lake, Anasagar, which covers approximately 3.22 sq. km., holds 
7 million cubic meters of water and its depth varies from 3-16 ft. Drinking water is obtained from 
Bisalpur Reservoir, situated 127 km from Ajmer. Water is transmitted via two transmission mains to 
the City. Of the total 139 million liters per day (MLD) withdrawn from the reservoir, 85 MLD is 
allocated for Ajmer with the remaining for other smaller towns. The total estimated demand based 
on per capita consumption is 73.2MLD and projected demand for year 2021 is 83.5MLD.  
 
Based on the information available, the water supply is adequate for current conditions. The 
transmission system is capable of transferring water to treatment facilities. The clear deficiency 
exists in the distribution system. The Non-Revenue Water (NRW) is estimated at 30% but informal 
sources indicate that range could be closer to 40-50%. The distribution system lacks capacity to serve 
consumers with regular supply, and no metering is available for accounting for water use. Currently, 
water is supplied directly from pumping due to inadequate capacity of the storage system. 
 
Looking forward the non-revenue water (NRW) issue should be addressed as a priority. NRW 
reduction requires multiple approaches including technology upgrade, capital investment, water 
conservation and public education. The water distribution system requires capital investment for 
upgrading the pipes, control valves, and metering system. In order to properly allocate money for 
upgrades, a network analysis is needed. The network analysis will help identify system bottlenecks, 
define pressure boundaries, identify low pressure zones where booster pumps are required and 
determine whether additional storage is required.  
 
In order to modernize the water supply system, the source reliability has to be assessed, and a backup 
source has to be identified and developed. GIS database development and SCADA integration, pumps 
and equipment upgrade, a bulk distribution smart metering system, and customer level metering 
would greatly enhance service levels, reduce energy consumption, and increase revenue while 
lowering NRW and operation costs. 
 
Although the sewerage system has been operational since 1992, open drains have been the mode of 
disposal system in Ajmer. Much of the wastewater enters untreated through open channels, polluting 
lake water and causing hazardous conditions to human, and aquatic habitats.  The existing capacity 
of the Sewage Treatment Plant (STP) is 20MLD.  The 13MLD Anasagar STP was added to the 
treatment system in early 2016, and another 40MLD facility is being added to the existing facility at 
Khanpura. In all, the total treatment capacity of the STPs will be 73MLD. Assuming 80% of the water 
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consumption ends up as wastewater stream, the total wastewater generation is 58.5MLD and flow 
will be 66.8MLD by year 2021. These numbers suggest Ajmer has sufficient treatment capacity to 
meet the projected demand for the near future.  
 
The planned sewer collection systems is 362KM of which 207KM is laid already and 125KM of sewer 
network construction is in various stages of construction and commissioning. From a broad 
perspective, it appears that the sewer system is reaching its target objectives in the near future. 
However, questions remain:   Does the sewer network sufficiently cover the entire city?  Does it 
function as planned?  And most importantly, are people ready to pay for sewer connections? Although 
issues remain to be addressed, wastewater collection, conveyance and treatment systems are 
assumed to be adequate for today’s needs. A comprehensive assessment is still required for sewer 
flow, network capacity, treatment efficiency etc. More importantly, people should be encouraged to 
discontinue the use of septic systems and connect to the newly constructed sewer system. The new 
Anasagar STP is receiving merely 0.2MLD.  
 
Anasagar Lake is a very important feature in the city which provides enormous natural beauty, 
economic and environmental benefit. Unfortunately, Anasagar Lake is in very sad state. It cannot be 
recovered from its current condition unless untreated sewer flow coming from open channel 
conveyance is ended.  It also needs to have floating plastic waste materials and floating debris 
removed. The lake sediment needs to be dredged. Water purification can be done with surface 
aeration and additional cascade aeration can be done along the lake front which will add aesthetic 
value to the area while helping oxygen transfer. Solar power can be used to power aeration systems. 
 
Although not perfect, the sewer collection, conveyance and treatment system is adequate for current 
conditions.  Expansion of city services and proper supply of water would subsequently add more 
wastewater flow beyond the capacity of the STPs. It is not known if proper planning tools have been 
used for the design of the collection system. A GIS based Geodatabase is required for future system 
visualization, operation, management and analysis of the system. Looking forward, a proper 
collection and conveyance system analysis using a software application such as Sewer CAD is 
required for system performance improvement and capital project planning. 
 
As it appears that the fully functioning sewer collection systems is 1-3 years away, there is a need to 
contain wastewater flow from entering the lake. As an immediate step, temporary lift stations can be 
installed in channel exit locations to pump content into the wastewater collection system. 
 
The stormwater collection system covers approximately 35% of the city area based on previous 
studies. However, these are mostly open channel drainage paths often polluted with organic, oil and 
petro-carbonic contaminants. A comprehensive hydrologic and hydraulic analysis was conducted in 
2009. The study may be updated with more recent information, but basic recommendations provided 
in the reports are still valid, and recommended for implementation.  
 
The city infrastructure is continuing to improve over recent years. But improvements are still needed 
to bring basic service up to full the coverage to meet standards. Among the projects identified in this 
report, improvements to city drinking water systems is considered as a top priority and cleaning up 
of Anasagar Lake is the second most important project to undertake at the earliest possible time. An 
approximate cost estimate is provided in Section 4 below in this report and complete implementation 
can be done in several phases.  
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2 Sector and Technology Background  
2.1 Global Experience 
 
The water and wastewater sector has gone through significant changes over recent years with the 
integration of new approaches for treatment, distribution and management. Ultrafiltration 
technologies, remote monitoring and control, and use of software applications with geographic 
information systems (GIS) are some of the examples that demonstrate how utilities change from 
traditional practices. 
 
GIS provides a very effective means for graphically conveying complex information.  
Layouts created with a GIS are extremely useful when included in reports and presentations. A GIS 
database can link all of an organization’s digital data together based on a location, such as address. 
This could enable all departments of an organization to have access to, and share the same data, and 
ensure all departments and individuals are using the most up-to-date information. Better access to 
better quality and time-relevant data may help make better decisions. GIS applications help utilities 
in several ways:  (i) Cost saving from greater efficiency; (ii) Data driven decision making; (iii) 
Improved communication; and, (iv) Geographic visualization and record keeping.   
 
GIS is not just a mapping application. It offers tools for spatial and data management when integrated 
with a hydraulic model. Linking GIS data to hydraulic a model enables engineers and planners to have 
the ability to get the most up to date results for planning and operation of utility systems.  
 
A smart water network takes advantage of real-time data from pumps, tanks, valves and other vital 
distribution network points, to automate process control and support real-time operations decisions 
as needed. It operates with an information management system with open channels that also make 
operations data available accurately, securely and in a timely manner to business processes across 
the utility. This enterprise approach not only improves efficiency and effectiveness of treatment and 
distribution functions, but also supports planning, O&M coordination, customer service, and business 
office activities. 
 
The monitoring, control and information management solution serving the smart water network is 
flexible, allowing the utility to integrate the water management technology that creates the specific 
functionalities it needs, such as energy optimization, demand forecasting, leak detection and water 
quality management. Close examination of water management technology systems in place helps the 
utility make more of its existing information management infrastructure and realize more smart 
water network returns. 
 
Automatic Meter Reading (AMR) represents the first step toward smart water technology.  However, 
advanced metering infrastructure (AMI) with data management systems offers a more proactive way 
to control water loss. Unlike AMR systems, AMI enables two-way communication over a fixed 
network between the utility system and the metering endpoints. These systems allow utilities to 
efficiently read meter data and also offers a greater visibility of customer usage. With an AMI system, 
sudden increases in meter readings may point to leakage, unauthorized use or an open valve that 
should be closed. It can prevent a small leak from becoming a big leak, minimizing breaks. However, 
cost for AMI at the customer level may be prohibitive as compared to the benefits.  AMI can be 
introduced at the bulk distribution level in a system. 
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2.1.1 Energy Saving Opportunities in Water and Waste Water Management  
 
Energy is typically needed for raw water extraction and conveyance; drinking water treatment; 
drinking water distribution and storage; and wastewater collection, treatment, and discharge. Up to 
80 percent of energy consumption goes to pumping and distributing water and wastewater with the 
remaining for treatment. This can represent a significant percentage of a water utility’s operating 
budget. Further, drinking water and wastewater utilities are typically the largest energy consumers 
of municipal governments, accounting for 30 to 40 percent of total energy consumed. 

 
The U.S. Environmental Protection Agency (USEPA) estimates that utilities across the U.S. could 
reduce annual energy costs by an average of 10 percent. Important areas to research for energy 
savings include improved pumping and other treatment efficiencies, reduction of water loss in 
distribution systems, and energy and water efficiency improvements in residential water use. The 
New York Water Supply Agency estimated that energy consumption at most utilities in New York 
could be reduced by 10 to 20 percent with opportunities to reduce energy consumption in some 
utilities by up to 50 percent (NYSERDA 2008).  

 
Savings can be realized through a range of actions including: 

 Utilizing new, energy-efficient technologies 
 Incorporating energy efficient practices into daily operations 
 Taking advantage of incentives and rebates from energy providers 
 Installing premium efficiency motors and variable speed drives 
 Resizing pumping systems 
 Developing alternative pumping schemes and pump system upgrades 
 Installing controls and SCADA systems 
 Operations optimization 
 Building upgrades (e.g., lighting and HVAC) 
 Benchmarking and energy audits 
 Evaluating demand-side management opportunities to reduce energy consumption during 

peak hours by shifting power consumption from on-peak to off-peak hours 
 Adding storage to pump and store water during off-peak electric rate periods 
 Promoting water conservation and use of energy efficient products by customers 
 Reducing system leaks 
 Evaluating system life cycle energy costs associated with proposed projects, and 
 Evaluating the use of alternative energy sources. 

 

2.1.2 Technology Trends 
 
The water industry has adapted to new technologies at a slow but incremental pace. In the recent 
past new technologies emerged that continue to be developed, tested, demonstrated, and introduced 
into the municipal water treatment market. Some of these technologies are membrane filtration, UV 
irradiation, advanced oxidation, ion exchange, and biological filtration. 
 
Membrane filtration technology is rapidly becoming accepted in the water treatment technology in 
the water purification industry. Low-pressure membrane filtration (Membrane filtration Ultra 
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Filtration) is now replacing conventional filtration for surface water treatment. High-pressure 
membrane filtration (Nano Filtration and Reverse Osmosis) is used primarily for softening and total 
dissolved solids reduction.  
 
The advanced oxidation processes (AOPs) include a number of processes including ozone, ozone with 
hydrogen peroxide addition, and UV irradiation with hydrogen peroxide addition. AOPs can have 
multiple uses in water treatment. Ozone in water treatment is particularly good for color removal, 
taste-and-odor control, and/or disinfection.  
 
These are certainly not the only technologies being used in the water treatment industry.  There is 
almost no contaminant that cannot be removed from water. The question becomes the cost of 
treatment.  Smaller utilities cannot afford high capital investments to support all treatments. As the 
cost of these technologies continues to decrease, their applicability will steadily increase. However, 
as water resources become increasingly less available, the need for innovative and cost-effective 
treatment technologies will rise steadily. 
 

2.1.3 Case Studies/Examples 
 
Town of Olds, Canada - The Town of Olds in Alberta, Canada, serves as an example of how effective 
sensors can be. The town was in trouble because its regional supply line was nearing its maximum 
capacity. It faced the expensive prospect of capital infrastructure improvements to expand the 
supply. When a water audit using metering equipment data found that 39 percent of the water 
coming through its supply line couldn't be accounted for, it appeared that leak repairs might recover 
enough water to delay the need to increase supply. The challenge was to locate the leaks. 
 
In 2010, the town deployed an Itron system and strategically placed acoustic sensors in service pipes 
that analyzed sound patterns every day, detecting new, evolving and pre-existing leaks automatically. 
Over time, an expanding database of historical sensor information provided comprehensive 
condition assessment of the entire water distribution system. In the first six months alone, 21 leaks 
were repaired recovering 287,691 cubic meters of water at a revenue savings of $177,336. Most leaks 
in the Town of Olds are service line leaks. The leak data analysis has helped the utility to target leak 
locations much more accurately, and non-revenue water losses have been reduced from 39 to 29 
percent.  
 
Miami Dade, Florida – The sprawling Miami-Dade County parks system suffered from aging water 
infrastructure that had to be manually inspected to detect water leaks or other problems. The labor-
intensive process of acquiring, integrating and analyzing historical water consumption data taxed the 
system's department resources. With more than $5 million in annual water and sewer costs and a 
consumption of more than 360 million gallons of water, the county felt it was time to get things under 
control. It opted to implement an IBM solution that interfaces with sensors and intelligent meters to 
allow county employees to remotely monitor water consumption and detect leaks via smart devices, 
laptops and office computers. They can often respond in near real-time to get the problem fixed. 
The platform includes a web portal to easily view water consumption data to enable better 
monitoring and management of overall water usage and more rapidly detect leaks or potential leaks. 
The parks department estimates a 20-percent reduction in water use annually with a savings of some 
$860,000 per year. Ref: Waterworld.com 
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Albuquerque, NM - Albuquerque Bernalillo County Water Utility is the largest water utility in New 
Mexico, providing water and wastewater services to the greater Albuquerque metropolitan area. The 
utility started its AMI/smart meter deployment in 2010 and expects to have the projected completed 
in 2020. 
 
While their AMI project has already had positive outcomes, such as better leak detection, they still 
needed to attend to the thousands of existing meters that were inoperable, causing incorrect 
customer billing and lost revenue.   
 
Albuquerque Water needed a workforce management solution that would move them from their 
paper-based service order environment to complete automation of service order work. The utility 
determined they required a solution that was fully integrated with their enterprise asset 
management system and provided clear processes to transform their field operations, and at the 
same time reduce costs and achieve meter maintenance. 
 
The city chose Clevest Mobile Workforce Management to automate field operations. Now 
Albuquerque Water technicians in the field use Clevest’s WorkBook mobile and capture data in 
streamlined mobile workflows. This data is sent in real-time to staff in the office and automatically 
updates their asset management system.  
 
Through workforce automation technology, Albuquerque Water is reducing lost revenue from zero-
read meters and achieving operational cost savings. They have achieved significant improvements in 
data integrity, and are improving their customer satisfaction with fewer incorrect bill estimates and 
faster repair times. 

 
Ashland, Oregon –Ashland, Oregon, is a small city of approximately 20,000 people. The Water 
Division treats and transports an average of 6.5 million gallons daily in the summer and 2.5 million 
gallons daily in the winter. Annual usage is approximately 150 gallons per capita per day. Ashland 
experienced an accelerated population growth rate in the late 1980s. At the same time, it faced the 
imminent expiration of a critical water right. Initially, the city had two options available to increase 
water supplies.  
 
Ashland’s water conservation program became a natural addition to the city’s existing resource 
conservation strategy, which addresses energy efficiency, regional air quality, recycling, composting, 
and land use. In 1991, the city council adopted a water efficiency program with four major 
components: system leak detection and repair, conservation-based water rates, a high-efficiency 
showerhead replacement program, and toilet retrofits and replacement. The city estimated that these 
programs would save 500,000 gallons of water per day at a cost of $825,875—approximately one-
twelfth the cost of the proposed dam—and would delay the need for additional water-supply sources 
until 2021.  
 
Implementation of Ashland’s Water Conservation Program began in July 1992. By 2001, almost 1,900 
residences had received a water audit. Almost 85 percent of the audited homes participated in the 
showerhead and/or toilet replacement programs. Ashland has been able to reduce its water demand 
by 395,000 gallons per day (16 percent of winter use) and its wastewater flow by 159,000 gallons 
per day. An additional benefit of the program has been an estimated annual savings of 514,000 
kilowatt-hours of electricity, primarily due to the use of efficient showerheads.  
 



Report No 3– Water and Wastewater 
 

USTDA India Smart Cities Technical Advisory Project   City of Ajmer   

  

J u n e  2 3 ,  2 0 1 6            P a g e  7  o f  2 1  

2.2 India Experience 
 
Indian municipalities are facing the challenges of rapid urban expansion, increasing power tariffs, 
and acute water shortages. At present only about two thirds of the urban population has direct access 
to clean, affordable and reliable drinking water services. At the same time, municipal water utilities 
in India spend upwards of 60 percent of their budgets on energy used for water pumping. Municipal 
officials are often aware of the opportunities for making bulk water supply and street lighting 
systems more efficient, however for the most part they lack the means to take advantage of these 
opportunities. 
 

2.2.1 Technology Trends 
 
Given today’s approach to water management, there is only so much growth that can be sustained. 
Gains in efficiency and productivity in water management and utilization can reduce these risks and 
enable higher levels of sustainable growth. Demand pressures include population growth and an 
increase in water-intensive industrial activities, urbanization and higher water-consumption 
behaviors. Climate change plays a role by creating additional water demand for agriculture and for 
reservoir replenishment. The motto for water today is wasting less, polluting less, reusing more, 
managing effectively which is collectively achieved by individual, collective, and industrial to reduce 
water stress.  
 
2.2.2 Case Studies/Examples 
 
Nagpur - A 2005 water audit by the Nagpur Municipal Corporation recorded water losses at 62%. 
Energy costs in 2004-05 were 21.1 crore rupees, accounting for nearly 50% of the city’s water 
operation and maintenance. The city knew that it had to improve its energy management, both to 
save resources and to help prolong the life of the city’s water supply equipment. 
 
After the audit, the Nagpur Municipal Corporation’s initiated a study of its water situation that found 
that pumping system efficiency was low and there was significant potential to both increase energy 
efficiency and decrease operational costs. The audit recommended setting up an automated water 
management system. Based on the recommendation, the Nagpur Municipal Corporation rationalised 
water distribution and pumping systems to reduce static and friction. It replaced old, inefficient 
pumps with energy efficient pumps; improved pump machinery; and installed remote monitoring 
systems to operate the pumps at prescribed efficiency levels. 
 
The city’s strategy led to a 106.96 Kwh/MLD reduction in energy consumption. It also helped the city 
to recover 7 MLD of backwash water and save more than 10 crore rupees in operation and 
management costs. Pumping efficiency rose from 40% to 75%. The Nagpur Municipal Corporation’s 
experience shows that a structured approach, specific investment funding, and timely 
implementation can help to achieve tangible savings. 
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Vishakapatnam - Vishakhapatnam, with a population of 1.2 million, is the second largest city in the 
southern Indian state of Andhra Pradesh. The city has a severe shortage of water; 213 million liters 
per day (MLD) are required by the city. Due to waste that occurs at various points in the system, 340 
MLD to be pumped from the source, However, only 190 MLD was being supplied to the city, and in 
some areas drinking water is supplied only once every two days. 
 
In response to the urban water and energy challenges faced by municipalities, the Vishakhapatnam 
Municipal Commission (VMC) conducted a detailed energy audit of the bulk water supply systems. 
VMC bore 50 percent of the cost of the audit and committed to the implementation of the 20 
suggested energy efficiency measures, six of which were no-cost. The consultant alliance also helped 
VMC incorporate energy efficiency measures at the design stage of the new pumping station for 
delivering water from River Godavari, by reviewing tender documents and redefining the technical 
specifications of pumps and motors. 
 
VMC implemented all energy efficiency measures suggested by the consultant with an investment of 
only US$24,500 from its Operations and Maintenance funds. The measures included retrofitting 
pumps and motors, optimizing the use of contracted demand, segregating low tension and high 
tension, and trimming impellers. As a result of these measures, VMC is accruing an annual energy 
savings of 1.4 million kWh and an annual financial savings of approximately US$ 60,400. This has 
reduced VMC’s annual energy bill for pumping water by about 5.4 percent, and has reduced CO2 
emissions by about 2,400 metric tonnes. The simultaneous reductions in municipal water waste, 
through more effective supply and distribution, will allow the municipality to deliver water to more 
homes. 
 

2.2.3 Regulatory & Policy Issues 
 
Under the constitution of India, water is a state subject, with the legislative jurisdiction of central 
government limited to inter-state rivers. The draft national water policy 2012 articulated the need 
for a national framework for water law. Although a 1972 amendment to the constitution assigns 
water and sanitation function to state authority, complete implementation is still in progress. In most 
states, state government continues to hold state and parastatal organizations responsible for water 
and sanitation. Institutional arrangements vary from State to State: State-level Public Health 
Engineering Departments (PHEDs), specialized State-level WSS Boards, specialized city-level Boards, 
and Municipal Corporations (MCs) and Urban Local Bodies (ULBs) 
 
Many cities involved multiple agencies in service delivery and interagency coordination has become 
cumbersome yet very important. In order to improve service delivery, affluent ULBs have tried public 
private partnerships (PPP). Nagpur Municipal Corporation entered into a PPP model to manage NRW 
and provide 24/7 water service issues in the form of a separate cell within the organization.  
 
There are many examples promoting the success of using a PPP model. Tariff and water prices are 
regulated and the assets and water resources remain in the hands of the public authorities. Hence, 
only service is put in private hands. In the recent past, there has been a significant rise in the 
investments by the private sector in the area of water related services. While there is some long-term 
data worldwide to consider and evaluate PPPs in the water sector, in India this sector is still very 
new. Ref: PPPindia.com 
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2.2.4 Cost Benefit 
 
More often than not, water and wastewater services fall under public services, and hence are not 
profit oriented.  Clean water and sanitation brings multiple benefits, most importantly public health 
which is difficult to estimate in monetary terms. In the Indian context, clean water is more critical 
than many other developing nations as a large section of the urban population still lives in slums 
where access to clean water is very low.   
 
Growing demand, lack of adequate sources, poor quality of raw water, pollution, and agricultural and 
industrial demand all drive the cost of water to higher levels and many municipalities struggle to deal 
with the rising demand.  
 
Adoption of advanced ultra-purification techniques such as membrane filtration and reverse osmosis 
process are energy intensive whereas incorporating high efficiency pumps, equipment and water 
conversation features yield substantial results with relatively low investment.  
 
In practical aspect, each city and each condition is unique. For an example, Allahabad has ample 
resources but utilizing ground water is more cost effective compared to water obtained from the 
river that needs full treatment. Whereas, in Ajmer, water is transported from a very far location and 
ground water is much less reliable and can only be used as a backup service under current conditions. 
It is ultimately the balance of cost and benefit that decides which options to make for each individual 
case. 

 

3 City/State Situational Analysis  
 
A wide variety of government entities at the central, state, and city level are involved in smart cities 
decision-making. In order to give cities more direct control in designing and implementing smart 
cities projects, the Smart Cities Challenge provides a Special Purpose Vehicle (SPV) mechanism to 
allow for direct control of smart cities projects.  
 
Ajmer Municipal Corporation (AMC): AMC is responsible for planning, operation, and maintenance 
of water supply, sewerage system, surface water management, solid waste management, municipal 
roads, parks, and playgrounds. AMC would be the implementing agency for the projects identified in 
the above mentioned sectors.  
 
The delivery of urban water supply and sanitation service is coordinated through multiple state and 
central agencies, particularly with Public Health and Engineering department (PHED), RUIDP, UIT, 
and RHB.  
 

3.1 Current Condition Overview – Water Supply 
 
Ajmer is located in an arid region of Rajasthan and receives approximately 550mm of rainfall 
annually. The city currently receives water from the Bisalpur Dam and is able to meet the benchmark 
water supply of 135 Litres Per Capita per Day (LPCD). 70% of the city gets water supply every day 
and 30% of the city every 48 hours.  
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Ajmer is divided into 269 zones for water supply. Out of these 269, 34 water zones are in Pushkar 
and Sadwar. The total number of zones under the jurisdiction of the Ajmer Municipal Corporation is 
235. Ajmer is divided into two divisions for water supply. Each division is further divided into five 
subdivisions. Sub-division 1-5 comes under Division-I. Sub-divisions 6-10 come under Division- II. In 
Division-I water is either supplied daily or on alternate days. In 38 zones of Division-I water is 
supplied at an interval of 24 hours, while in the remaining 94 zones it is supplied at an interval of 48 
hours. Similarly, in Division-II water is supplied daily or on alternate days. 
 

Ajmer Water Supply  
 
Some of the basic data available for Ajmer water supply system is as follows:  
Coverage of water supply connections   92% 
Estimated per capita consumption    135 
Household connection, but not metered   70% 
Non Revenue Water     30% 
Water quality of the supply    100% 
Service efficiency     80% 
Number of distribution zones     235 
Number of households served    130,000 
Communal water service locations    10,000 
 

 
Bisalpur Dam  
The chart below shows that raw water received from the Bisalpur Dam. The red line shows the design 
capacity of the transmission system and the blue line shows the capacity utilized. Therefore, the 
capacity of the transmission pipe system meets the need for current projected capacity of the city 
distribution system. 
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Bisalpur Reservoir Production Report  
The graph below shows the production report from the Bisalpur Reservoir. As can be seen from the 
data, demand has been increasing steadily since 2010.  It is not clear that the increase is due to 
population increase, added new service areas, increase of loss of water or a combination of all.   
 
 

 
 
 
The total treatment capacity of two water treatment plants is reported to be 274 MLD. These two 
treatment facilities cover Ajmer and two other small towns. Demand for those two small towns are 
not available.  However, treatment capacity is reaching to the current demand estimates and 
treatment improvements can be planned now for near term need considering time required for 
planning, design and construction tasks. 
 
According to an informal discussion held with PHED, the leakage is reported at approximately 20-
30% of supply. Calculating on the basis of 30% leakage, the final supply through piped connections 
to households is 91 MLD. The total number of household connections in Ajmer city is 120,000. 
Around 1-1.5 MLD of water is supplied through stand posts. Community taps serve approximately 
600 households. These connections supplement water supplied through household connections. In 
summer months, tankers are there to fulfil excess requirements. The distribution of water by tanker 
are given to private and independent contractors. 
 
Water distribution systems are clearly lacking their capacity to deliver services. The supply and 
demand estimates indicate that production is adequate for 24/7 basis. But the reality is that water is 
curtailed and that the practice results for some consumers to receive more water than others and 
longer than other depending on the physical location of the house.   
 
One of the questions revealed and discussed in length during the field visits was how to lower the 
non-revenue water and provide uninterrupted service. The realistic estimate of non-revenue water 
components has not been established due to lack of information.  The water loss data is very vague 
and changes from 40-60%.  Consumers store up water in roof top containers and some let the pipe 
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run throughout the supply period making it even more difficult to manage supply and demand 
balance. 
 
Ajmer has 1100 km of water distribution network, and it continues to add more pipelines under 
AMRUT program. The planned capital projects will increase distribution system   up to 1,450KM by 
2021. The existing distribution system lacks control and isolation valves, bulk metering, proper 
pressure zoning and booster pumps for elevated areas.  The capacity of the storage on PHED 
reservoir is 71million litres (ML), and there are 4 other water storage units available in the large 
water supply system that covers other towns supplied by the Bisalpur reservoir. The total combined 
capacity of these 4 storages is 171.5 ML.  It is difficult to conclude if these storage facilities help to 
alleviate storage capacity needs for City of Ajmer water demand. In addition, the same systems 
deliver 80,000 litres of water by rail to remote locations where drought has dried out drinking water 
supplies.  
 
The current distribution systems do not have a metering system and water is billed as a flat fee, paid 
annually. Therefore, consumers have no real motive to conserve water and revenue collection is far 
too small.   
 
Effluent Reuse  
 
Effluent from STPs has multiple reuses; watering gardening, parks and open spaces, agriculture, 
recharge ground water, and cooling power plants etc. City of Ajmer has particular use of treated 
effluent that is to use it to replenish Anasagar Lake.  Anasagar Lake has been already receiving water 
from the City neighbourhoods, and existing STPs, unfortunately those discharges are not suitable for 
the lake ecological function, and effluent water from new STPs is a definite source safe replenishment. 
 
 
Recycled water is used for many decades. For an example, Los Angeles County's sanitation districts 
have provided treated wastewater for landscape irrigation in parks and golf courses since 1929. The 
Irvine Ranch Water District maintains one of the largest recycled water systems in the US with more 
than 400 miles serving more than 4,500 metered connections. In Singapore, water is given more 
advanced treatments and is used indirectly for drinking.  
 

3.2 Current Condition Overview – Wastewater 
 
The City of Ajmer does not have proper sewer collection, treatment and disposal system and most of 
the wastewater generated from the homes and businesses entered Anasagar Lake untreated. Many 
residents have septic systems but these septic systems are merely collection pits and waste soon 
arrives to open channels that carry waste to Ansagar Lake.  Recognizing the importance of Anasagar 
Lake and its values at the center of the city, Ajmer Municipal Corporation (AMC), with the help of the 
government infrastructure development program (AMRUT), started developing plans to add sewer 
collection and treatment system.  
 
The sewer network today covers two zones and each is connected to a separate sewerage treatment 
plant (STP).  The Table below shows the baseline information. Zone 1 which covers the area of the 
city and flow is treated at Khanpura STP.  Zone 2 covers areas north of the city and flow is treated at 
Anasagar STP.  
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Ajmer Sewer Network 
 

Zone No Total No of 
HH 

HH with Sewerage 
Network 

HH with 
Septic Tank 

HH W/O 
any  

Zone – 1 (City Zone – 
Khanpura, STP) 

90,000 500 (PHED)  
746 (AMC) 
1000 (Housing Board) 

76054 3500 

Zone – 2 Anasagar Zone 50,000 Zero 19000 4500 

 
 
The newly constructed wastewater treatment facility for Anasagar uses Sequential Batch Reactor 
(SBR) technology.  The treatment capacity of this treatment facility is 13 MLD. The existing treatment 
capacity of the Khanpura treatment facility is 20 MLD and additional 40 MLD treatment capacity is 
being added to the facility. Once completed, the combined capacity of the both treatment systems will 
be 73 MLD.  
 
The Anasagar treatment facility is fully operational and currently in commissioning phase. As of May 
2016, this facility receives only 0.2MLD and effluent quality meets national standards. The new 
Kanpura treatment facility is nearly completed and plans to be operational in the next couple of 
months.  
 
The city has good coverage of sewer collection 
systems. Many projects are still underway. 
While some projects are in the process of quality 
testing and commissioning, others are ready to 
use. After completion of this work, only 70% of 
the town will be covered under the sewerage 
collection system.  
 
This picture shows the temporary method of 
treatment applied for drains that carry sanitary 
discharges. Local O&M staff refer to this 
treatment method as bioremediation (not the 
proper name in the US tech terms).  It is expected 
to reduce BOD5 from 80 to 30 with this 
bioremediation. No data is available if this system effectively reduce biodegradable material in the 
wastewater.  
 
This picture shows the current state of Khanpura STP, which is running efficiently but inflow is less 
than 2% of the plant capacity. The plant is still in the process of commissioning. Since not sufficient 
quantity of sludge is produced and sludge treatment is not commenced yet. Biogas recovery is 
planned, but installation work has not been started yet.  
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Ajmer is adding more sewer infrastructure at an 
increasing pace and total investment by year 2019 is 
expected reach at Rs. 97 Cr. With this investment, the 
city will have additional sewer lines, residential 
property chambers, manage individual septic systems, 
and add decentralized STPs. 
 
As the city grows and new areas are developed, the 
volume of sewage generated will continue to rise; 
laying new pipelines and augmenting the capacity of 
the current STPs will be difficult and expensive. 
Development of decentralized wastewater treatment plants can help address this issue.  
 
The city is divided into nine circles for the management of public toilets. There are 48 public toilets 
in the city. Most of the toilets can be used for free, but some privately managed toilets charge Rs3/- 
and Rs 5/- for a single use. Source: AMRUT (Slip)  
 
Overall, AMC has been steadily increasing sewer coverage for the entire city. Capital investment for 
building wastewater treatment plants are adequate to deal with current wastewater loads. However, 
the process of testing and commissioning has been observed slow and connecting households to 
sewer collection system has barely started. One of the drawbacks identified was that home owners 
believe that they have proper sanitary service in their premises, and therefore sewer connections are 
not needed. The public education of and encouragement to join is definitely a needed to render built 
infrastructure facilities useful.  
 

3.3  Current Condition Overview –Stormwater/Water Resources 
 
Foysagar, Anasagar, Bisalsagar and Khanpura are the major tanks in Ajmer city and Pushkar Sarovar 
in Pushkar city. There are totally 19 primary drains having a length of 40.96 Km and 43 secondary & 
tertiary drains having a drain length of 52.83 Km 
in Ajmer city. All these drains finally enter into 
one of the tanks mentioned above. Overflow 
from these tanks is rare. 
 
Ajmer City has always been dependent upon 
surface water sources to meet its demand. In 
1892, Foysagar Lake was constructed to support 
the increased population of the town. 
Historically, the city has had an efficient system 
of rainwater collection, through interlinked 
lakes. The Foysagar Lake, with its extensive 
catchment area, was connected to the Anasagar 
Lake, which in turn was connected to Pal 
Beechla through natural channels to carry 
surplus and run off water. 
 



Report No 3– Water and Wastewater 
 

USTDA India Smart Cities Technical Advisory Project   City of Ajmer   

  

J u n e  2 3 ,  2 0 1 6            P a g e  1 5  o f  2 1  

Anasagar Lake is currently fed by run-off and wastewater which until recently was not treated. 
Recognizing this issue, the city has recently developed two sewage treatment plants which treat the 
water prior to discharging into the lake. However, wastewater is still arriving from open drains. The 
picture shows the nature of the drain carrying surface and sanitary flow. The picture shows the 
current state of Nallas.  
 
Anasagar Lake water looks green and floating debris and plastics materials are accumulated to the 
corner locations.  Solid waste material enters water without barriers through canals. As a result, the 
lake is in an ecologically poor state. A large number people gather around water near the park and 
children are seen playing in the water.  The picture shows the current state of lake water.  
 
Based on the historical rain fall data for the last 
30 years, the average rainfall is in the range of 
500mm to 600mm per annum. Most of the 
rainfall occurs between July, August and 
September month. Ajmer experienced flooding 
due to heavy of rain in a short duration time.  
(Source: Meteorological department). 
 
Ajmer is surrounded by hills and the steep hilly 
area situated around Durgah, Naya Bajar, Nala 
bajar, Madar gate area often gets flooded due to 
the high volume of run-off. The majority of the 
run-off resulting from storm events collects in 
open channels and drains into Foysagar and Anasagar Lakes.  The city is planning on expanding the 
current stormwater drainage network which currently covers around 35% of the city. As the city gets 
a relatively low amount of rain it is vital that the rainwater is intercepted through rainwater 
harvesting schemes which will ensure the efficient use of rainwater and reduce the flow of untreated 
stormwater run-off into the lakes.   
 
A comprehensive hydrologic and hydraulic analysis has been completed in 2009 which outlines 
several recommendations to stop sewer from entering the lake, pretreat convey runoff safely, and 
encourage ground water recharge and enhance water quality of the lake. Much has not been 
accomplished in this area of development. Separation of storm flow from sewer flow to avoid 
overflow of wastewater treatment plants is important.  
 

4 High Level Analysis and Recommendations for Potential Smart 
City Projects 

 
Ajmer City needs utility improvements in all sectors to become a smart city. Considerable capital 
investments have been made to water and wastewater infrastructure already, and further 
improvement are planned in the near future. However, based on the analysis of data and information 
from existing reports, field observation and interviews with city officials, the USTDA smart city 
advisory team identified some improvements which could produce immediate results.  The sections 
below provide a basic outline and description of the improvements that could produce immediate 
tangible benefits.  
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4.1  Drinking Water Distribution System Study and Upgrade  
 
As mentioned before, non-revenue water is quite high in the system and water supply is rationed. In 
2010, the reservoir completely dried out and hence source reliability is not certain.  It is highly 
desirable to have a backup source of supply, such as ground water wells, when surface water 
availability is restricted.  A comprehensive approach to ensuring water collection, treatment, and 
distribution system including a revenue collection mechanism is required for a long term reliable 
safe water supply system.  The following tasks are recommended to achieve the goal of 24/7 safe, 
reliable drinking water system: 
 

 Collect existing source reliability assessment considering historical inflow conditions to 
Bisalpur reservoir system; 

 Investigate back up alternative sources of supply for rare but possible dry years; 
 Conduct demand assessment considering current and future population increase, industrial 

and commercial consumption etc.; 
 Collect existing distribution network  data and build ESRI compatible Geodatabase; 
 Perform water distribution network analysis using GIS compatible software application such 

as H2Onet; 
 Identify areas of high water leakage and arrest leaks on priority basis; 
 Identify transmission, storage and distribution deficiencies; and prioritize capital investment 

that yield maximum results; 
 Define pressure management zones, appropriate system of valves for flow and pressure 

control; 
 Incorporate booster pumps where necessary to keep the service standards; 
 Incorporate SCADA system to manage pressure, flow, water quality parameters and manage 

loss of water; 
 Use water metering for each consumer and develop revenue collection system based on 

consumption, type of consumers etc. 
 Add water reservoirs, as determined by network analysis; 
 Conduct energy audit and explore where energy consumption for pumps and equipment can 

be minimized; 
 Promote water efficient methods in household use such as water saving shower head, toilet 

features etc. 
 
Cost of Water Supply Works: 
 

 Develop GIS database and maps – Consulting fee – US$ 100,000.00 
 Conduct network analysis for water distribution system Consulting fee – US $ 120,000 
 Conduct pumps and equipment audit and replacement/rehabilitation/Energy conservation 

study –consulting fee US$75,000 
 Provide pumps and equipment (upgrade and new) – US$ 1.5 Million 
 Provide control valves, bulk meters and house connection meters – US$ 1 million 
 Provide SCADA equipment, software, hardware – US$ 500,000.00 
 Supply water saving features – US$ 75,000.00 
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4.2 Anasagar Lake Clean up and Restoration 
 
Anasagar Lake is a prime jewel of the city, surrounded by mountains, situated in the middle of the 
City of Ajmer. Unfortunately, Anasagar Lake is in a very poor state. The lake does not receive 
consistent flow from upstream and combined sewer discharge from household toilets and 
wastewater originating from other users arrives at the lake through open channels untreated. 
Stagnant water, high temperatures and highly loaded nutrients are prime conditions for harmful 
organism and bacteria viruses to thrive. Remediation and desilting of the Anasagar Lake and control 
of combined sewer arriving at the lake is paramount for the health of the lake. USTDA consultant 
team determined that restoration of the lake is critically important to achieve the smart city vision of 
City of Ajmer. The section below provides basic recommendation to develop a full scope for lake 
restoration program. 
 

 Convey combined sewer channels to sewer collection system, may need lift stations; 
 Initiate comprehensive water quality measurement program to understand what needs to be 

done and also effectiveness of solutions implemented; 
 Remove floating plastic and other debris from water; 
 Dredge silt deposited on the bottom of the lake. It is advisable to conduct sediment study 

before conduction dredging works; 
 Use solar based lake aeration system; 
 Use lake water for cascade aeration at some location along the lake periphery which will also 

add city beatification feature (water fall); and,  
 Develop conditions for aquatic habitat to thrive in the water which will intern attract and 

birds and other aquatic creatures. 
 
Cost of Proposed Lake Clean up and Restoration Works 
 
Conduct lake water quality analysis, treatment options, and clean up and restoration master plan, 
consulting fee - $150,000.00 
Lake debris and floating material removal – $40,000.00 
Conduct pilot level aeration system, powered by solar system - $75,000 
Perform lake sediment analysis and dredging program – $1,000,000.00 
Add cascade aeration systems along the lake front - $120,000.00 
Add solar powered lake aeration system – $300,000.00 
 
Optional – Storm water pre-treatment lagoon system at exist point of canals – $40,000 each location. 
 
Optional – Sewer lift stations – temporary until proper connections of household waste line to sewer 
collection system – $60,000 each.  
 

5 U.S. Companies and Technologies  
 
Respected U.S.  Engineering and service provider companies are already doing business in India. Most 
notably, Black & Veatch with extensive water and energy engineering expertise, AECOM with 
architecture, engineering and construction experience around the world and Hazen Sawyer with 
excellent background water sector works, have already expressed willingness to participate in future 
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projects and some have participated in for number of planning meetings with city and government 
officials.  Regarding equipment suppliers, Xylem has had interaction with city and stakeholders of the 
smart city project. However, there are many other engineering and equipment suppliers that are 
working in India in the water and waste water sector including: Fluor Daniel, Ch2MHill, Bechtel, 
Parsons, TetraTech, CDM, Cadno, PCT, ProMinent, Air-O-Lator Corp and Phoenix Process Equipment 
Co. 

6 Appendices 
 

6.1 Smart City Proposal Analysis - Recommended Activities 
 
During field visits and consultation with stakeholders regarding Ajmer’s Smart City Proposal, the 
USTDA smart cities advisory team conducted a sector analysis and identified areas of improvements 
for Ajmer. The table below shows the initial project proposal presented under phase 1, and 
information gathered during field visits and stakeholder consultation and also recommendations for 
the phase 2 proposal development. The actions identified below provide a summary of 
recommendations based on what the team learned and thus it may not be regarded as a final list of 
work to be done.   
 
 

Phase 1 What we learnt Recommendations 

Mixed storm water 
and sanitary sewer- 
Reduce capacity of 
collection system 

Household sewer drains to 
open channel Nallahs 

Produce comprehensive social and 
technical strategy to get people connected 
to the wastewater system  

Water logging in 15 
% of the area 

Total of 130KM of sewer 
collection system is built of 
which 40km is still under 
construction and testing 
 
Near future entire collection 
system is build and ready to 
use 
Intended coverage is 100% 
for current households 
 

Conduct network collection systems 
evaluation using GIS technology and 
software applications such as sewer CAD  
 
Integrate SCADA technology  
 
Many more small collection pipes yet to be 
laid to be able to get every household 
connected 

 Total projected wastewater 
generation for year 2021 is 
80% of the water 
consumption, as estimated is, 
66 MLD 
 
Wastewater treatment 
capacity is 
13MLD, 40 MLD =53MLD 
 

(i) Current capacity is inadequate. 
Need extra treatment capacity, can 
be incorporated into near term 
capital investment plans 

(ii) Conduct analysis to assess the 
potential of gas production and 
financial viability of the 
investment 
 

(iii) Separate storm water from 
entering the STP 
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Decentralized STP of 5 MLD 
with SPS 
 
60 MLD Power Generation 
Plant Khanpura, Ajmer 
(power is generated from 
methane) 
 
Lower part of the water 
collection system is nearly 
flat  
 
WWTP meet  effluent 
standards, but flow is very 
small 
 
Biogas production is intended 
but flow is so small that 
sludge that generate methane 
gas is nearly zero 

(iv) Treat sludge to the degree that can 
be safely used for agriculture and 
gardening purpose. (Guidelines 
can be available from USEPA) 

(v) Use treated wastewater for lawn 
watering for parks and green ways, 
car wash facilities 

(vi) Replenish lake water levels 

Brick kilns in the 
area 

  

Water quality of lake 
bad 

Lake water quality is worse 
than treated wastewater 
from WWTP (10 g/l vs 50 
mg/l) approx. numbers 

Develop lake clean-up program which 
would include waste material removal, 
dredge, water quality monitoring and 
maintenance 

(i) Measure lake water quality BOD, 
COD, SS, P, N, S 

(ii) Stop Nallahs water getting into 
lake, except storm runoff 

(iii) Remove floating debris and bottom 
sediments from the lake 

(iv) Determine appropriate technology 
for treatment Surface aeration, 

(v) cascade aeration on  designated 
location along the lake front –Gives 
aesthetic of water fall and provide 
necessary  oxygen transfer 

(vi) Assess viability of solar powered 
aeration system 

(vii) Stop solid waste thorn into  lake, 
placing appropriate solid material 
collection and disposal system 

(viii) Install barriers, screens to arrest 
solid water entering the lake from 
open channel 

(ix) Stop sediment entering the lake 
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Install water quality sensor of important 
locations  such as STP outfall, Nalas exits 
to the lakes, outlet location, floating 
sensor in the lake  

Rain water 
harvesting for all the 
building 

Roof top storage of rainfall is 
practically difficult without 
retrofit  

Use on ground and below ground storage 
facilities to store and use rain water for 
watering lawns, gardens etc. 

 
(i) Collect, where possible, on ground 

water  storage tanks 
(ii) Store below ground where 

conditions allow 
(iii) Pretreat all the time to eliminate 

contaminant that cause foul water 
(iv) Diverted to landscape where 

natural green beds and flower 
beds 

(v) Allow ground infiltration with 
slowing down flow to natural 
ground depressions 

 Benchmark water supply of 
135 Litres Per Capita per Day 
(LPCD).  
70% of the city gets water 
supply every day and 30% of 
the city every 48 hours 
 
Water Demand –  
Year 2011 – 542331 people 
Demand – 73MLD 
Year 2021 – 610461 people 
Demand – 82.4 MLD 

(i) Conduct source reliability 
assessment 

(ii) Conduct network analysis using 
H2O net or similar  software 
application 

(iii) Develop pressure and flow 
management system 

(iv) Install bulk water metering 
systems that integrates to SCADA 
system 

(v) Optimize pump operations for 
energy saving with pump and 
equipment update 

(vi) Install water quality measuring 
stations in selected location of the 
water distribution system 

(vii) Install water meters that are 
difficult to tamper – install within a 
chamber below ground 

(viii) Bill based on use groups and 
amount consumed 

 
 The city has a small storm 

water management network 
which covers approximately 
35% of the city 

(i) Review and update hydrologic and 
hydraulic study completed in  2009 

(ii) Implement recommendation given 
in the report DPR Stormwater 
drains –Ajmer-Pushker cities 
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(iii) Assess storm water quality and 
appropriate treatment system 
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Report No 4: Urban Planning and Transportation 

1 Executive Summary  
 
The City of Ajmer has a great opportunity and potential in the urban planning and 
transportation space. With the new Concept Development Plan (CDP) being prepared by the 
Ajmer Development Authority, it is extremely important to integrate the current Smart City 
Challenge efforts and other planning initiatives under one umbrella. People friendly interface 
with a citizens participatory planning approach should be adopted, which is truly inclusive. 
Consensus has to be built across various sectors of the citizens, stakeholders and the public 
and private agencies.  
 
Smart Planning measures should be adopted that supports inclusive and holistic 
development of the city. A truly sustainable model for Ajmer will be to leverage its current 
setting and pristine environment, supporting a compact, dense livable environment that 
facilitates and expands its tourism potential. The most important recommendation will be to 
fine tune this approach with the help of a Smart City Road Map, which integrates different 
sectors and develops an integrated and holistic plan for the city of Ajmer. This model has to 
be backed up by an overall Smart Mobility Plan for the city that encompasses various modes 
of transportation, with the primary focus on pedestrians and people and not vehicles only. 
Complete and Equitable Streets should be the backbone of the Mobility Plan of the City, 
giving access to all kinds of users on the streets and specifically promoting Walkability and 
non-motorised transport.  
 
Pilot planning and transportation projects could be identified that can offer quick wins at a 
mass scale. These projects should be smart small-scale initiatives with a large enough impact 
for wide-scale use in an inclusive manner. Some of these include:  
 

 Digital signage and information kiosks in the entire city of Ajmer to improve way-
finding and support tourism;  

 GPS-enabled buses: to assist with bus tracking, provide live data to commuters, and 
allow for route monitoring for officials;  

 Smart Cards: A single card interface could be developed for transportation within 
Ajmer-Pushkar area between various modes of transport;  

 Intelligent Crowd Management System should be developed which will allow for 
the safe and efficient movement and dispersal of people (pilgrims) in Dargah area. 

 

2 Sector and Technology Background  
2.1 Global Experience 
 
Smart cities are complex organisms that consist of state of the art infrastructure and are then 
connected using cutting edge technology solutions. For these solutions to be implemented to 
their full potential, it is essential that the base infrastructure i.e. the buildings, roads, buses, 
trains, water and sewage pipelines are provided and upgraded to meet the rising demand.  
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Globally, cities are embracing the challenge of upgrading their plans to ensure they can 
maximise the benefits of modern technologies while ensuring they have a high level of 
sustainability and providing the citizens a highly liveable environment.  
 

2.1.1 Planning and Technology Trends 
 
Planning trends 
The last few decades of city-building across the developed world have seen a major shift in 
the thinking about the relationship of the city with its people. The factories are now 
systematically moved out or replaced with less polluting industries; at the same time, cities 
are beginning to take steps to enhance the liveability of its citizens. Innovation and research 
are the new drivers of economic growth and people oriented development and sustainable 
infrastructure planning are the key objectives. Some projects that are being taken up by cities 
are as follows: 
 
Complete streets: Globally the concept of ‘Complete Streets’ has been gaining traction. Streets 
are being designed to allow safe and efficient movement for all street users i.e. pedestrians, 
bicyclists, private vehicles and public transport. This has resulted in streets and their 
immediate surroundings being more economically, socially and environmentally sustainable. 
 
Transit hubs: One of the key facets of a sustainable city is to create a public transit friendly 
environment allowing for a large proportion of trips to be carried out by public transport. To 
ensure a high public transport share, it is vital to provide amenities and services that make 
public transport the most time efficient and easy to use mode of transit. 
 
A multi-modal transit hub is one such amenity that makes the use of public transport a more 
attractive proposition as it allows for the easy interchange and enhances the travel 
experience. Further a transit hub assists in creating a “sense of place”, brings people together 
and serves as a focal point for community life. 
 
Transit oriented development: Transport planning is  intrinsically  linked  to  land  use  
planning  and  both  need  to  be  developed  together  in  a manner that serves the entire 
population and yet minimizes travel needs. A transit-oriented development (TOD) is a mixed-
use area designed around a public transport station / line that helps achieve the aforesaid 
goal. Planning a development in such a way ensures that users can easily access public 
transport modes by short walk or non-motorised transport (NMT) means; this encourages 
public transport ridership and reduces traffic to/from public transport.  
 
Self-sustaining mixed- use neighbourhoods: Neighbourhoods planned and designed to have 
rich mix of uses (residential, commercial, retail, social etc.) located in close vicinity with each 
other enables the creation of a vibrant area that is active over the course of the entire day. 
Such neighbourhoods also encourage people to walk and cycle; thereby reducing the 
dependence on private vehicles which assists in creating an environmentally friendly and 
sustainable environment. Countries like India can leapfrog the mistakes of U.S. cities which 
moved to single use neighborhoods (e.g. commercial, residential, retail); lost the vibrancy of 
neighborhoods and increased traffic congestion and over time; and are now trying to 
recapture what was lost. 
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Technology Trends 
GIS based Planning: Cities are constantly evolving through the introduction of new planning 
ideas and smart technologies. As a result planners and planning technology have to be flexible 
and be able to adapt to ever changing plans. To be able to keep pace with the evolving cities, 
planning agencies have embraced geographical information systems (GIS) which allows cities 
to modify and update plans with increased efficiency, allows for greater automation, 
improves access to governance, improves collaboration among agencies, enhances public 
participation, and improves accuracy. 

 
3-D Modelling: As cities work to accommodate this influx of new residents and businesses, 
more skyscrapers, roads, subways, bridges, and other infrastructure will need to be built. 
From aesthetic changes to the skyline, to wind dynamics, aircraft flight paths, engineers and 
city planners must be able to understand the impact of their plans and decisions at a larger 
scale. With major advances in 3D modelling, cities are developing 3D models which allows 
them to interactively test out various scenarios which provides a better understanding of the 
impact of new developments and expedites the planning process. 
 
Online citizen engagement: Cities routinely have a lot of non-emergency issues such as 
damaged footpaths, street lights which require changing, and often have to rely on citizens to 
be their eyes and ears in the field to alert them of these issues. However, many citizens don’t 
have the time or inclination to go to report these issues. Cities are now developing mobile 
phone applications that lets citizens to alert the local government of such issues in a swift and 
efficient manner. This allows for the issue to be directed to the correct department, helps the 
city fix the complaint and work to address the issues more efficiently and effectively. 
 
Intelligent transportation systems (ITS): Intelligent transportation systems (ITS) are 
advanced applications which, without embodying intelligence as such, aim to provide 
innovative services relating to different modes of transport and traffic management and 
enable various users to be better informed and make safer, more coordinated, and 'smarter' 
use of transport networks. 

 

2.1.2 Case Studies/Examples 
 
Boston Complete Streets 
 
Boston Complete Streets approach puts pedestrians, bicyclists and transit users on equal 
footing with motor-vehicle drivers. The initiative aims to improve the quality of life in Boston 
by creating streets that are both great public spaces and sustainable transportation networks. 
It embraces innovation to address climate change and promote healthy living. The key project 
objectives are: 

 Multimodal: incorporates pedestrians, people with disabilities, bicyclists, transit 
users, motor vehicles. 

 Green: incorporates street trees, rain gardens, bio-swales, paving materials and 
permeable surfaces, with plants and soils collecting rain water to reduce flooding and 
pollution. 
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 Smart: incorporates intelligent signals, smart meters, electric vehicle sharing, car and 
bicycle-sharing, way-finding and social networks for greater system efficiencies and 
user convenience 

 

 
 
Audubon Circle, Fenway, Boston 
Audubon Circle is a historically significant gateway from the north into Boston and the 
Emerald Necklace park system. Located at the intersection of Beacon Street and Park Drive, 
Audubon Circle has a history of speeding and traffic accidents. The new design will improve 
safety by eliminating slip lanes, controlling left turns, and adding bicycle lanes on Beacon 
Street. A new urban design concept will re-emphasize the historic circle with benches, walls, 
trees and planters that will green the space and treat stormwater from the streets and 
footpaths. The project is being designed by the City of Boston using state funding and has a 
construction budget of approximately $5.5 million. 
 
Source: Project website - http://www.cityofboston.gov/transportation/FLK/ 
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Figure 1: Audubon Circle Currently 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3: Proposed Street Section 

 
 
 
 
 

Figure 2: Audubon Circle Proposed Design 
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Transit Hubs 
 
King’s Cross Station is a major Railway Station in London.  At King’s Cross Station, in addition 
to the platforms for long distance, there are retail shops, entry to underground metro station, 
bus stops for local buses, a taxi stand and a plaza for commuters.  
 
 

 
Figure 4: King’s Cross Station Transit Plaza, London England 

 
Figure 5: King’s Cross Station Platforms, London England 

Source: https://www.kingscross.co.uk/kings-cross-station 
 
Transit Oriented Development 
 
Collingwood Village, Vancouver, Canada 
 
Collingwood Village is a high-density, mixed-use urban village centred on the Joyce–
Collingwood SkyTrain Station in Vancouver. It is the largest master-planned community in 
the state having 2,700 units spread over 11.3 hectares. The City and the developer negotiated 
a number of neighbourhood amenities including a community centre, daycare and 
community policing station that have made this a truly complete urban village. Collingwood 
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Village was developed within the context of a regional transportation and land use planning 
system that aims to focus growth around regional centres well served by transit. It is 
considered a highly successful transit-oriented development (TOD) that combines transit-
supportive densities with good connections to the transit station and a mixed-use urban 
village. According to the survey of residents described later in this case study, 56 percent use 
transit as their main means of travel to work. 
 

 
Figure 6: Collingwood Village 

 
Figure 7: Collingwood Village Transit Line 
Source: http://www.cmhc-schl.gc.ca/en/inpr/su/sucopl/upload/66623-w.pdf 
 
Preservation of Heritage Neighbourhoods 
Foshan Lingnan Tiandi Master Plan, China 
 
Foshan, the third largest city in Guangdong Province, is renowned as one of China’s leading 
centres of art and scholarship. It also is home to Foshan Zumiao, the 900-year-old Song 
Dynasty Ancestral Temple, which sits at the heart of Donghuali Old Town. Like other historic 
areas in the country, this district has been threatened by unremitting high-rise development.  
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SOM, a leading urban planning firm, developed a master plan that identifies ways to conserve 
the ancient quarters while simultaneously creating a sustainable, modern central district able 
to accommodate growth. Shaped through a series of meetings with planners, developers, and 
city officials, the scheme proposes private development outside of the historic core. 
Guidelines establish density levels that could support a transit-oriented, mixed-use 
downtown while defraying the cost of preserving and restoring Old Town and its cherished 
temple. The plan outlines a range of sensitively scaled building heights, as well as walkable 
blocks to encourage pedestrian activity. 
 

 

 
Figure 8: Foushan heritage conservation and redevelopment master plan 

Strategic Upgradation of Dense Neighbourhoods 
Medellin, Colombia 
 
The City of Medellin has witnessed a remarkable transformation in past 20 years. From being 

one of the deadliest cities in 1992 to one of the most innovative city in 2012, the urban and 

social development of the city is remarkable; the number of violent incidents has decreased.  
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Traditionally, urban development projects in Colombia focus on finding specific solutions to 

physical problems. Medellin has opted for a different strategy to use the architecture and 

urbanism as a tool for social development. And it is designed as a comprehensive strategy 

that seeks solutions to mobility, governance and education together with the recovery of 

public space and green areas. The solution was to provide cheap public transport connectivity 

to the existing dense areas and bring about urban upgradation through strategic projects 

around the stations like Libraries, Community centres, Schools and public parks. 

Figure 9: Strategic urban interventions and upgradation in Medellin 

Source: http://kth.diva-portal.org/smash/get/diva2:126733/FULLTEXT01 

 
GIS Mapping 
Land use mapping – Richmond, Virginia, USA 
The Division of Land Use Administration is responsible for amending the zoning ordinances 
and supporting the Board of Zoning Appeals and the Planning Commission. Before GIS was 
implemented, property maps were compiled in paper format; property maps were made at 
different scales as each city block was recorded on a separate page. The process for creating 
zoning maps and collecting data from older maps was equally onerous. With the development 
of a city wide GIS map, this process was highly simplified. Now anyone can search for a 
specific address, zoom to a desired geographical extent, determine its existing land use etc. 
Before GIS, producing a series of site, zoning, existing land use, and Master Plan land use maps 
took between five and seven hours. With GIS, it now takes less than 30 minutes.  
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Intelligent Transportation Systems (ITS): Traffic Management in New York City and 
Washington DC 
Cities are leveraging Internet of Things (IoT) technologies to reduce gridlock.  

1. New York City has recently piloted a programme in which they installed sensors along 
23 crucial intersections that detect the number of cars waiting for a traffic light by 
monitoring the number of EZPassreaders waiting in line. A system at the city’s traffic 
centre then analyses the data in real-time and provides recommendations to traffic 
engineers to adjust traffic light patterns to help move the traffic along swiftly.  

2. Washington DC is experimenting with a similar program and also looking at ways to 
keep traffic signals going during power outages by using a “power over the Ethernet” 
technique. 

 

2.1.3 Regulatory & Policy Issues 
 
Transportation, urban development, and civic infrastructure are handled by a variety of 
departments. Development of any integrated development requires the consensus and 
coordination of all the Government departments and stakeholders involved.  
 
However specifically with regards to transportation, cities generally have one organisation 
like Transport for London (TfL) which looks after all public transportation for the city. This 
helps ensure good coordination and the development of well-planned public transport hubs 
and nodes.  

 

2.1.4 Cost Benefit 
 
It is a fact that public transport projects on their own are not financially viable propositions 
as they tend to have very high capital costs and to ensure a high ridership, fares are kept low. 
Leveraging of land, advertising space and retail / commercial development as a resource to 
help improve viability of public transport projects and infrastructure development is an 
established concept.  
   

2.2 India Experience 
  

2.2.1 Planning and Transportation Trends 
 
City Planning 
India is amongst the world’s fastest growing countries with a rapidly growing urban 
population. The percentage of India’s population that lived in urban areas in 1961 was 18% 
and in half a century the urban population has rocketed to 31% and is expected to continue 
to rise to well over 41% by 2031. To plan and help cities accommodate for the rapidly 
urbanising population, the Government has launched several schemes like AMRUT, SCC, 
HRIDAY, PMAY, SBM, etc. Some of the major planning related schemes are described below: 
 
Atal Mission for Rejuvenation and Urban Transformation (AMRUT): The purpose of AMRUT is 
to (i) ensure that every household has access to a tap with assured supply of water and a 
sewerage connection; (ii) increase the amenity value of cities by developing greenery and 
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well maintained open spaces; and (iii) reduce pollution by promoting public transport and 
non - motorised transport.  
 
Smart Cities Mission: 100 cities across the country shall be selected based on a national 
competition called the ‘City Challenge’. As part of the challenge the cities shall have to develop 
a financing plan which shall include funds from various sources including the State 
Government, Central Government, PPP schemes etc.  
 
Heritage City Development and Augmentation Yojana (HRIDAY): The Government of India, 
launched the HRIDAY scheme, with a focus on holistic development of heritage cities. The 
scheme aims to preserve and revitalise the heritage city to reflect the city’s unique character 
by encouraging aesthetically appealing, accessible, informative and secured environment. 12 
heritage cities have been identified and the projects identified shall be implemented with 
City, State and Central Government funds.  
 
Transportation:  
 
Four of the key objectives set out in the National Urban Transport Policy, 2006 (NUTP) are 
as follows: 
 

 Encouraging integrated land use and transport planning in all cities so that travel 
distances are minimised and access to livelihoods, education, and other social needs, 
especially for the marginal segments of the urban population is improved. 

 Bringing  about  a  more  equitable  allocation  of  road  space  with  people,  rather 
than vehicles, as its main focus. 

 Encourage greater use of public transport and non- motorised modes.  
 Enabling the establishment of quality focused multi-modal public transport systems 

that are well integrated, providing seamless travel across modes. 

 
To address the growing traffic, transportation and development issues facing cities in India, 
several cities have taken up a wide range of public transportation projects. Larger cities with 
higher volumes of public transport like Mumbai, Delhi and Chennai have developed metro 
rail master plans and begun implementation of the same. Cities having lower traffic volumes 
have taken up implementation of Bus Rapid Transport Systems (BRTS) and are also 
augmenting and upgrading their bus fleets. 
 
Recognising the advantages of Transit Oriented Developments (TODs), cities are 
incorporating the development of TODs and monetisation of land as part of the overall project 
financing and operation plans. Cities are also working towards developing ‘Urban/Public 
Transport Funds’ that will create a self-sustaining source of funds for the development of 
public transport.     
 

2.2.2 Case Studies/Examples 
 
InterState Bus Terminal 
 
Chennai Mofussil Bus Terminus – Chennai, India 
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The Chennai Mofussil Bus Terminus (CMBT) developed in 2002, is a modern bus terminus 
providing outstation bus services. The terminus has 6 platforms with 180 bus bays with a 
capacity to handle over 2,000 buses and 200,000 passengers a day. The terminus has a 
waiting facility for passengers, a transit hub that provides parking and pick/up zones for auto 
rickshaws, taxis, private cars and access to the Chennai Metro Station (under construction). 
The amenities provided include hotels, eateries, locker rooms, travel agency offices, shops, 
supermarkets, ATMs, dorm rooms, 24-hour Emergency Medical Care Centre, a 24- hour 
Pharmacy and free Wi-Fi internet. 
 

 
Figure 10: Chennai Mofussil Bus Terminus 

Source: http://www.cmdachennai.gov.in/chennai_mufussil_bus_terminus(cmbt).html 
 
Lake Front Development 
 
Kankaria Lake– Ahmedabad, India 
 
The historical Kankaria Lake having a 2.5 km perimeter was redeveloped in 2008 and several 
tourist / visitor facilities were planned including a toy train, food courts, walkways, linear 
landscaped gardens and musical fountains. A key feature of the redevelopment, in addition 
to the development of visitor facilities, was the cleaning and maintaining of the lake water 
and management of solid waste generated by the large number of visitors. The visitor 
response has been very encouraging with over 10 million people visiting the lake front 
annually.  
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Figure 11: Aerial view of the lake  

 
Figure 12: Lake front promenade 

Souce: http://www.kankarialakefront.in/about-us.html 
 
Intelligent Transport Systems  
 
M-Indicator- Mumbai, India 
 
M-Indicator is a mobile phone application for public transportation in Mumbai. The app 
provides timetables for the local railway, metro rail, mono-rail and the BEST bus system.  
The Taxi and Auto fares for different distances are also provided.  
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2.2.3 Regulatory & Policy Issues 
 
Transportation, urban development, civic infrastructure are handled by a variety of 
departments. Development of any development requires the consensus and coordination of 
all the Government departments and stakeholders involved.  At present there are a large 
number of agencies occasionally with overlapping responsibilities operating independently 
with poor coordination amongst them.   
 

2.2.4 Cost Benefit 
 
It is a fact that public transport projects on their own are not financially viable propositions 
as they tend to have very high capital costs and to ensure a high ridership, fares are kept low. 
The leveraging of land, advertising space and retail / commercial development is a new 
concept in India and is being employed in a few cities.  
 

3 City/State Situational Analysis: 
 

3.1 Planning at State Level 
 
In Rajasthan, four major cities were participating under the Smart Cities Challenge – Jaipur, 
Udaipur, Kota, and Ajmer.  Jaipur and Udaipur have already been selected amongst 20 cities 
in the Round 1 of the Smart Cities Challenge in February, 2016. Kota and Ajmer are 
participating in the Round 2 of the SCC and will be submitting their proposals to the MoUD, 
Government of India by June 30, 2016. Apart from the SCC, the state of Rajasthan has 28 cities 
under the scheme of AMRUT; Ajmer is one of them. Also, Ajmer is the only city in Rajasthan 
to be covered under the HRIDAY and PRASAD schemes – out of 12 heritage and pilgrim cities 

Figure 13: M-Indicator App 
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in India. A lot of work is being done under these various GoI schemes/initiatives in the city of 
Ajmer. 
 

3.2 Ajmer City Level Summary 
 
City: 

 Population: 542,321 (2011 census) 
 As per Year 2015: 

Total number of tourists arrived in Ajmer based on hotel stays 
Indian nationals: 4,543,300 Foreign nationals: 36,421 
Total number of tourists arrived in Pushkar based on hotel stays 
Indian nationals: 3,599,960 Foreign nationals: 69,494 
Total number of tourists arrived during Pushkar Fair based on hotel stays: 
Indian nationals: 500,000 Foreign nationals: 11,000 
Source: Rajasthan Tourism Department, Ajmer 

 Although the Dargah attracts a majority of the tourists in Ajmer, there are several 
other major attractions like Akbar Fort, Adhai Din ka Zhopra, Anasagar lake, Taragarh 
Fort, Soniji ki Nasiyan, and Pushkar area 

 
Transportation: 

 Number of registered vehicles: 598,300 
 Ajmer has a total road length of 540 km 
 For the years between 2013 and 2015 about 40% of the commuters relied on public 

transportation 
 Ajmer has 35 city buses which are managed by ACTSL 
 The Ajmer railway station handles 40,000 passengers per day which increases to 

75,000 during festive periods 
 Currently, the station has 5 operational platforms and it is planning to develop 2 more 

platforms 
 

3.3 Urban Planning and Transportation - Key Activities under progress: 
 
Concept Development Plan (Ajmer Development Authority/ADA) 
The Concept Development Plan which is currently being used was prepared in 2006 and the 
City is now in the process of updating the same. It is vital that the new CDP includes the vision 
and plans set out in the SCC and places special emphasis on developing the tourism industry.  
 
Dargah Area Rejuvenation Plan 
The Dargah and its immediate surrounding area is amongst the oldest parts of the city and 
draws the highest number of visitors. The Dargah area is characterised by narrow roads, high 
density and highly congested due to encroachments on the street by the retailers and high 
amount of foot traffic. Several of the buildings in the area are also in a poor state of repair and 
in need for renovation/redevelopment.  
 
The Ajmer Nagar Nigam is working on a rejuvenation / redevelopment plan for the old 
Dargah area. This redevelopment plan requires a major relocation component in an 
extremely sensitive urban fabric. It was recommended by the USTDA team and agreed by the 
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District Collector of Ajmer, Gaurav Goyal, in the meeting on May 25th, 2016, as an unfeasible 
plan. However, understanding the stress on the urban fabric and overcrowding during 
festivals and events, this area is in need of urgent attention for improved mobility, efficient 
crowd management, and strategy framework for urban rejuvenation and infill. 
 
Retrofitting of the Anasagar Lake Area 
The Anasagar Lake area is part of the Area Development Plan under the Smart City Proposal. 
The proposal includes the following recommendations:  
 

 Development of an Eco-Mobility Corridor along Anasagar Lake including footpaths, 
bicycle tracks, continuous green spaces in 5.5 km stretch 

 Innovative use of existing open spaces by converting parks into theme based parks 
 Using the open areas for installing solar panels etc. 
 Development of water sports facilities and choreographed musical fountain 
 Improvement in SMART Education Infrastructure & Modernization of Hospitals 

(Super Specialty) 
 All the public buildings are proposed to be converted into green buildings. 
 Skill upgradation: Establishing an incubation center 
 Visible Improvement: Removal of encroachment from footpaths and removal of 

hanging electricity wires by underground cabling. 
 Development of disabled friendly footpaths and walkways without encroachment.  
 Creating Smart Parking systems in all the market areas of the identified area 
 Establishment of an Intelligent Traffic Management and Smart Parking at two 

locations 
 
Projects under HRIDAY  
 

Sr. 
No. 

Project Project Components under HRIDAY only Project Cost 
under 
HRIDAY 
Phase 1 (INR) 

1. Naya Bazaar 
Heritage Walk: 

a) Underground wiring, road resurfacing  
b) Street lighting, signage, dustbins, benches, public 

toilets  
c) Conservation of facades  
d) Parking zones, pedestrian access  

INR 5.7 crores 
 

2. Dargah Bazaar 
Upgradation 

a) Underground wiring, road resurfacing  
b) Street furniture, lighting, signage, dustbins, 

benches,  
c) Conservation of facades  
d) Parking area, public toilets  

INR 7 crores 
 

3. (i) Anasagar 
and Foysagar 
upgradation 
 
 
 

a) Desilting and dredging of lakes, sewage treatment 
b) Lakefront areas with seating, paving, dustbins, 

proper signage, lighting.  
c) Walking/jogging track along lakefront and parking 

space 
 

INR 10 crores 
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(ii) Culture 
Park Subhash 
Udyan 

 
Haat, exhibition area, jogging track, children’s area, 
amphitheatre, food areas 
 

 
INR 13.5 
crores 

4. Jaipur Road 
precinct 
upgradation: 
 

a) Storm water drainage, Electrification of the road- 
underground wiring and cabling with pedestrian 
and mast lighting  

b) Street furniture & Streetscaping - Benches, 
bollards, dustbins, trees 

c) Resident and visitor parking  
d) NMT (non-motorised transit) / para-transit 

infrastructure 
e) Façade conservation and palette for heritage 

assets and toolkit for shop-fronts and signage  
 

INR 5 crores 

5. Pushkar 
Heritage Walk: 
 

a) Underground wiring, road resurfacing  
b) Street furniture, lighting, signage, dustbins, 

benches,  
c) Conservation of facades 
d) Parking area, public toilets  
 

INR 7 crores 

 
Projects under AMRUT 
Budget allocation has been made for the following projects under AMRUT: 

 INR 30 Cr to undertake uniform water supply system, OHSR related works , metres 
and pipelines 

 INR 60 Cr to undertake projects for sewer line, property chamber and missing links, 
decentralized STP of 5 MLD and septage management 

 INR 10 Cr for Remodelling of Anasagar Escape Channel from private bus stand to 9 
no petrol pump  

 INR 5 Cr for developing green parks in the city 
 INR 15 Cr for urban transport (including Mobility Plan for the entire city of Ajmer) 

 
Ajmer Station Redevelopment Plan (Western Railways) 
The Ajmer Railway Station is a major railway hub and the main entry point for visitors to the 
city.  At present the station visitor facilities are not adequate to deal with the current and 
expected future visitor numbers. The traffic around the station is poorly planned and requires 
urgent intervention so as to improve the visitor experience and improve vehicular traffic 
circulation.  
 
After meeting with the Additional Divisional Railways Manager (DRM) – Ajmer Division, and 
Executive Engineer in the last visit (May 27th, 2016), it was understood that the railways has 
developed a concept note for the redevelopment of the Ajmer railway station. Currently, the 
station caters to 40,000 to 75,000 passengers per day. The station redevelopment plan 
includes: proposed escalators, FOB extensions, Air-rights development over the station for 
commercial development that could be leased out (this could be done on a PPP model), 
doubling of waiting area capacity, VIP lounge, etc. Although, the station redevelopment plan 
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concept plan focuses mainly on the station building, the officials recognized the importance 
of a concerted effort with different departments to look at integration of next level of 
connectivity with different modes of transportation, including buses, taxis, rickshaws, 
motorcycles, bicycles and other non-motorised transportation. 
 
Public transport system 
The citizen’s poll cited public transportation as one of the top priorities for the 
transformation of the city of Ajmer. Currently public transport is limited to inter-city busses 
operated by the Rajasthan State Road Transport Corporation (RSRTC) and private mini-
busses which operate along fixed routes. The busses are in poor condition and require an 
upgrade, furthermore the bus operation is not efficient and there are minimal facilities for 
commuters in the form of bus stops, bus tracking, time tables, etc.    
 
In recent past, several Non Vehicular Zones have been declared during peak hours to improve 
the traffic, a new Parking facility has been developed at Railway station in FY15. AMC is also 
undertaking a project to increase coverage of NMT facilities from 5% to 20% in next 2 years 
under AMRUT which includes development of footpaths, FoBs, cycle tracks, parking spaces 
are proposed. AMC is also planning to offer cycle on rental at different locations through PPP. 
 

4 High Level Analysis and Recommendations for Potential 
Smart City Projects 

 

1. GIS based planning 
 

Issue: Individual departments working on their base data and development of GIS based 
infrastructure. 
 
Overview: GIS based planning is an integral part of smart city planning based on actual data 
and identification of missing links. It is extremely important that all the departments are 
working off a common GIS based data system to make informed planning decisions. 
 
Recommendation: An inter-departmental task force should be set up between Ajmer Nagar 
Nigam, Ajmer Development Authority, PHED, AVVNL, RTO, Railways, RSCTC, Traffic Police, 
Police and other necessary departments to develop, operate and maintain a common GIS 
platform for planning, utilities, transportation and all census data to measure future growing 
needs of Ajmer city. Capacity building within departments should also be an integral part of 
this effort. 
 

2. Dargah Area Rejuvenation Plan 
 

Issue: Stress on the urban fabric, congestion in the narrow streets and overcrowding of 
pilgrims during festivals and events in the old Dargah area. 
 
Overview: Old historic cities world-wide have gone through these issues, where narrow 
streets have given into congestion and traffic problems. In Ajmer’s case, the streets leading 
to Dargah have a lot of retail and subsequent encroachments. In addition to this, a lot of 
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pilgrim footfall and mix of vehicles, further narrows down the right-of-way. However, this 
mixed-use character of the neighbourhood is a great advantage that needs to be tapped into 
for a well-organized vibrant urban form. 
 
Recommendation: The Dargah and its immediate surrounding area requires a master plan 
that will allow for the rejuvenation of the area in a manner that maintains its unique 
character, while providing modern amenities to residents and visitors. As the area attracts a 
large number of visitors especially during festivals, an Intelligent Crowd Management 
System should be developed which will allow for the safe and efficient movement and 
dispersal of people. Instead of road widening and a total redevelopment approach, the master 
plan should sensitively look at strategy based solutions that allow for policy based removal 
of encroachments, strict enforcement, enhanced walkability and heritage value of the area by 
strategic improvements, surgical improvement of the urban fabric by identifying right urban 
infill projects. The overall circulation of the area should be studied as part of a separate 
mobility study for the entire city, which can give specific solutions for NMT, better access 
through public transit and vehicular movement and parking strategies. 
 

3. Anasagar Lake Area Master Plan 
 

Issue: Geographically, Anasagar Lake is at the heart of the entire Ajmer city and is a great 
untapped potential for the city of Ajmer. 
 
Overview: The Anasagar Lake area is part of the Area based development of Smart Cities 
Challenge Proposal. In addition to the specific identified projects in the proposal, an inclusive 
development approach needs to be adopted for the area. 
 
Recommendation: There is a great potential to develop the area around the Anasagar Lake as 
a tourist and leisure area which can serve the needs of locals and visitors alike. The focus 
should be on the overall enhancement of the Anasagar Lake area, including improvement of 
the water quality of the lake, proper disposal of the sewage and waste water, creating a robust 
solid waste management strategy and its efficient implementation, development of a great 
waterfront promenade and development of the area around it to attract tourism. The area 
abutting the Anasagar Lake Area should be considered for land monetisation. At present, 
there are several plots of land which are underutilized and vacant. By providing incentives 
through increased floor space index (FSI) and land use benefits for tourism related 
development, the city will be able to generate funds which can be used for infrastructure and 
other projects.  
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Figure 12: Integrated smart solutions and development along Anasagar Lake 
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4. Way-finding and Signage: Smart Digital Signs and Cards 

 
Issue: Although Ajmer is a compact small-sized city, the sense of arrival and navigation in the 
city is challenging.  
 
Overview: There is a lack of comprehensive signage systems within the city, right from the 
arrival point of the railway station / bus depot to any major attractions in the city. There is 
also a lack of easily available information at these major points of arrival into the city, about 
the connecting transportation, tourism related places in the city, and important city-related 
information. 
 
Recommendation: A holistic way-finding and signage strategy needs to be developed for the 
city. Digital signage and information kiosks could be developed across the city that could 
provide tourism related information, maps, information to citizens. Smart Cards: A Single 
card interface could be developed for transportation within Ajmer-Pushkar area between 
various modes of transport. This card then can potentially be linked to other municipal 
facilities such as utility services (water/electricity/solid-waste/property taxes/parking, 
etc.), entertainment services and other financial transactions 
 
5. Comprehensive Mobility Plan and Smart Transportation solutions 

 
Issue: The existing public transportation network and infrastructure in Ajmer is inefficient.    
 
Overview: The current bus network is operated by RSCTC as an inter-city bus, which is also 
used by the people of Ajmer for travel within the city. The mini-buses are privately operated 
on fixed routes, which are not effectively enforced.  
 
Recommendation: The old city and the area around the Anasagar Lake are very compact and 
the urban and built form is well suited for walking and NMT use; furthermore the city also 
has a high walk and NMT mode share. The streets should be re-designed / re-planned to 
include footpaths, cycle tracks and safe crossings for pedestrians. In addition to procurement 
of new buses, plans need to be developed for routes and for commuter infrastructure. GPS-
enabled buses: The existing mini-buses should be fitted with GPS which will assist with bus 
tracking and also provide live data to commuters. To identify the type of public transport 
mode, ideal routes and the phase wise transport improvements a Comprehensive Mobility 
Plan needs to be developed for the city. Smart bus stops could be installed that will enable 
commuter interactive interface for routes and bus tracking, easy access, informative displays 
and interactive apps. 
 
Parking Strategy: Parking lots can be developed that can help reduce on-street parking 
demand and also serve as a revenue source for the local government. These parking lots need 
to be planned in coordination with the public transport network so that they can serve as 
intermodal interchange points where users can switch from public transport to private 
modes at one place. Once the overall strategy is in place, sensor-based Smart Parking 
solutions could also be implemented.   
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6. Station Accessibility Plan 
 

Issue: The station area is the busiest in the city as all the traffic passes through it.  
 
Overview: The main road along the station is chaotic with inefficient circulation system from 
the station and intermediate public transport vehicles like mini-buses, auto-rickshaws, and 
other private vehicles parked along the road edge. The Western Railways is planning a station 
redevelopment project, which needs to be studied along with accessibility to the station by 
all modes of vehicles, people and NMT infrastructure. 
 
Recommendation: The Railway Station is the primary entry to the city and needs to be 
upgraded to meet the growing demand. Station Accessibility Plan: An integrated plan for the 
development of the station and its surrounding areas needs to be developed that not only 
accounts for the station expansion and amenities but also the passenger drop off / pick up 
and movement of vehicles in the vicinity of the station.  
 

5 U.S. Companies and Technologies 
 
Urban Design and Planning Firms 
There are several US companies- who are working in the smart cities realm and have urban 
design and planning expertise like AECOM, CBT Architects (Boston), WRT (Philadelphia). 
 
Smart Transportation 
US companies like GE, Bechtel, IBM, CH2M, Intel can provide technologies for multimodal 
transportation systems with sensors and distributed communication technology, traffic 
monitoring, traffic light synchronization, incident response, payment cards and apps to 
navigate multimodal transportation systems. 
 
Consulting firms like Transpo Group and IBI Group can provide ICT based services in 
transportation planning 
 
UTC, KPMG and 3M have shown interest in Ajmer for Design-led Technology driven 
applications for smart parking, smart digital signs, smart traffic management, smart 
transport infrastructure, smart street lighting and more. 
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JNNURM Jawaharlal Nehru National Urban Renewal Mission  
SBM  Swachh Bharat Mission  
MoUD  Ministry of Urban Development 
GoI  Government of India 
ADA  Ajmer Development Authority  
NMT  Non-motorized Transport 
TOD  Transit Oriented Development 
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Report No 5:  Energy – Renewable Energy, Smart Grid, and 

Utility Business Models 
 

1 Executive Summary  
 
The City of Ajmer has tremendous potential in the energy space.  It already provides its many of its 
citizens with 24*7 electricity and is putting ambitious plans to make it more ubiquitous across the 
city.  This, coupled with its plans to have a city-wide infrastructure for ICT, WiFi, and a more citizen-
centric infrastructure, makes the need for energy even more important.  This means that the city 
needs to spend more time to ensure that the present energy needs are met but also to ensure that 
growth is met through environmentally-friendly sources such as Solar PV and others.   
 
The national Solar City scheme promotes a net zero energy approach to electric power supply – zero 
net increase in carbon emissions from additional energy demand in the city through energy efficiency 
and solar power supply.  Solar requires land area and this could be met by installing first on the 
rooftops of municipal and public buildings (there is already PV installations on the Nagar Nigam 
building and ongoing installation at the Ajmer Development Authority) and the moving on to other 
corporate and residential buildings. Additionally, distributed energy resources using solar or other 
renewable energy sources or even storage could help institutional power users better manage their 
energy usage. Rajasthan is the leading state in India for solar PV generation and the Nagar Nigam has 
plans to develop a 120 acre, ~30MW solar PV project outside of the city to supply the city and 
potentially a green industrial park. 
 
Ajmer should also focus on making the present grid smart by ensuring that the grid is both visible 
and controllable, thereby making its operations efficient and optimized.  These actions and outcomes 
do not need smart meters in every house. We believe that the smartness comes first from the grid 
and can then move towards the residential locations.  A smart grid provides for improved operations 
for everyone – and in addition to improved operations, allows for closer and more surgical operation 
of the grid, thereby reducing extent and duration of outages and also allows for more efficient 
integration of new and existing renewables into the grid.    
 
Customer level smart meters can be added at a later stage when the costing model is more 
appropriate, although there is already a pilot project for customer level smart meters ongoing in 
Ajmer with USAID funding. Ajmer has already made tremendous strides along this route by 
implementing SCADA-based controls at all of its city substations and their remote control from the 
control center supported by near-future plans for enhancing them with a DMS.   
 
We also believe that existing GIS mapping efforts in all services should be combined to create a single 
GIS map with all city-based services layered along common infrastructure along with houses, streets, 
streetlights, and other public infrastructure.  These steps will automatically improve citizen services 
and bring about improvements that go across city-service silos that will require manual/process-
based interventions which can be both time-consuming and expensive.  With an underlying layer of 
GIS in place, the city can aim for broader ambitions associated with common service provision such 
as customer service and SCADA-based remote monitoring and control. 
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2 Sector and Technology Background  
 

2.1 Global Experience 
 
Globally, there are challenges being faced in the power industry owing to aging infrastructure, 
inefficient thermal generation, GHG emissions, retiring utility workforce, etc. The industry is moving 
towards a smarter grid that can incorporate technologies to make the electric grid more reliable and 
secure that can meet future demand growth, while intelligently responding to the behavior and 
actions of all the electric power users connected to it – delivering power in a reliable, efficient, 
economic, and sustainable manner.  
 

2.1.1 Technology Trends 
 
Grid Modernization Trends and Growth Areas 
 
Grid Modernization & Optimization - Deployment of Digital substations, Distribution Automation 
equipment, and Asset Management technologies. Utilities are increasingly looking for mature 
technologies to modernize the grid and optimize their assets. Digital substations are being 
increasingly deployed to provide greater reliability, safety, and efficiency of operations. They reduce 
cost of ownership, and enhance situational awareness via integration with wide-area monitoring, 
protection, and control systems. Asset Management and Condition-Based Monitoring are being 
increasingly employed to optimize grid infrastructure and eliminate or defer capital costs. 
Distribution automation is projected to be one of the fastest growing markets world-wide and is 
seeing a surge in new and retrofit automation and power quality equipment. Advanced operational 
systems such as Wide-Area Monitoring System, Outage Management System, and Advanced 
Distribution Management System are being increasingly deployed by utilities for enhanced grid 
command and control. 
 
Smart Grid Big Data and Analytics - Implications of Smart Grid big data and the need for data 
analytics. The wide-spread deployment of IEDs and PMUs on the grid has led to the creation of an 
increasing amount of data at increasing frequencies. This tsunami of Smart Grid big data which is of 
the order of petabytes or millions of GB has led to the need for data analytics. The data collected 
comprises of a variety of data such as asset data, smart meter data, and system operations data. All 
of this data needs to be cleansed, validated, estimated, and correlated using advanced mathematical 
techniques to actionable information that can then presented in a format that aids rapid decision-
making. To manage Smart Grid big data, larger utilities are building data centers and deploying Meter 
Data Management and other analytics engines to extract actionable intelligence for operations, while 
smaller utilities are opting for managed services on the cloud. 
 
Smart Grid Managed Services – There is a trend towards managed services. Smart Grid services are 
seeing a surge with smaller utilities, especially municipalities and cooperatives. They are increasingly 
subscribing to managed services rather than building expensive data warehouses. Meter Data 
Management, Demand Response and IT services are some of the areas showing promise. 
 
Distributed Energy Resources - In addition, there is a new trend that is impacting this industry – 
the emergence of Distributed Energy Resources (DER).  DERs encompass a broad set of technologies 
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that bring new sources and forms of supply into the grid. By their very definition, these are 
distributed in various parts of the grid, primarily at distribution level voltages. The New York  Public 
Service commission’s (PSC)  REV (Reforming the Energy Vision),  the  state's recent initiative to 
reform its energy industry and regulatory practice,   defines DERS the best and the list includes Solar 
(PV, CSP), fuel cell, wind, thermal, hydro, biogas, cogeneration, combustion generators. The PSC also 
include various forms of storage and demand response. 
 
Maximizing Transfer Capability over Transmission Right-of-Way through the application of 
HVDC and Smart Power Electronics (FACTS). Developments in High Voltage DC technologies and 
advanced Power Electronics have dramatically improved the transfer capabilities of existing 
transmission lines. Large-scale HVDC build outs of 75 GW capacity are expected by 2020 in North 
America and 400 GW capacity world-wide. Smart Power Electronics called FACTS which stands for 
Flexible AC Transmission System, enhance controllability and increase power transfer capability, 
thus minimizing or eliminating the need for hard-to-obtain new rights-of-way for transmission siting. 
This improved transfer capability enables integration of large-scale renewables. 
 
 
Renewable Energy Trends and Growth Areas 
 
Worldwide, solar PV and CSP are among the fastest growing renewable electricity technologies—in 
2014 alone, combined capacity increased by more than 28% globally.  The solar industry set 
numerous records in 2015. Recent reports show Q1 2016, the U.S. solar market installed 1,665 
megawatts direct current (MWdc), up 24% over Q1 2015. This growth can be attributed to the 
cheaper cost of solar PV technology, newly available software monitoring tools, and increased access 
to third party financing.  Tax incentives also drove growth in the US,  in December of 2015 in the US 
Congress renewed an important tax credit for solar, extending it through 2019, which means the 
solar boom is likely to remain strong throughout 2016 and beyond. U.S. electricity capacities of 
biomass, geothermal, and hydropower have remained relatively stable from 2000 to 2014.    
 
Energy Efficiency Trends and Growth Areas 
 
There is an increasingly global need to implement energy efficiency projects on a widespread basis 
to reduce fossil fuel consumption, reduce greenhouse gas emissions, reduce the number of power 
plants being brought on line, to reduce transmission and distribution line capacity constraints, and 
to capture the amount of electricity lost and wasted as it travels the power lines. According to the 
buildings use about 40% of global energy, 25% of global water, 40% of global resources, and they 
emit approximately 1/3 of GHG emissions.1 Fortunately buildings also offer greatest potential for 
achieving significant GHG emission reductions, at least cost, in developed and developing countries.  
 
According to Energy Efficiency and Sustainability Consulting, the top trends in building energy 
efficiency are also those of operational efficiencies, meaning solutions that work together to change 
processes rather than changing a specific technology or behavior. While lighting retrofits are the 
most popular energy efficiency investment, more and more building owners are measuring and 
monitoring building performance and using the information to determine operational strategies and 
investments.  Examples of this strategy would be what people refer to as “smart” or intelligent 
buildings where owners deploy energy management systems and sensors to capture data to monitor 

                                                             
1 http://www.unep.org/sbci/AboutSBCI/Background.asp 
 

http://www.unep.org/sbci/AboutSBCI/Background.asp
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consumption, building performance as well as other data to help them more efficiently monitor the 
building’s energy consumption while maintaining the satisfaction of its occupants.  Organizations 
often turn to ESCOs Energy Service Companies (ESCOs) when considering retrofit projects since 
ESCOs have extensive design and implementation experience in integrating multiple efficiency 
measures, mitigating technical and performance risks, and providing a financial guarantee to project 
lenders that the energy savings generated will cover the debt service. ESCOs integrate the project’s 
design, financing, installation and operational elements.  The main differentiator between ESCOs and 
other energy efficiency contractors is the guarantee of energy savings which is specified as part of 
the terms of an energy savings performance contract (ESPC). ESCOs have been implementing 
comprehensive energy efficiency retrofit projects over the last three decades and a recent Lawrence 
Berkeley National Laboratory report estimates that ESCO investment in energy efficiency 
undertakings currently runs about $5 billion a year.2 
 
Other key trends in building efficiency are growing demand for distributed energy resources which 
include on-site generation and storage systems, indicates that these solutions will play a much larger 
role in energy management. This is due in large part to falling prices of solar and increasing support 
from the utility companies. The falling cost of batteries means that business can truly go “off the grid” 
in 2016. When coupled with an on-site generation solution, the building can shift electricity usage off 
of the grid when rates are higher, and instead draw from reserve energy stored in an on-site battery 
or fuel cell.  
 
From the utility’s standpoint, energy efficiency can be viewed as a resource displacing electricity 
generation from coal, natural gas, nuclear power, wind power, and other supply-side resources. 
Investments in energy efficiency and the resulting resource benefits are factored directly into utility 
energy resource decision making about investing in new resources and operating existing systems. 
 
 

2.1.2 Case Studies/Examples 
 
Following are sample cases studies demonstrating how utilities around the world are using smart 
grid technology to improve operation efficiencies and integrate renewables.  
 
U.S.: Tres Amigas Project 
$1.5 billion project. Superstation to connect America’s three primary interconnections: Western, 
Eastern, and ERCOT. Provides access to high-capacity transmission networks for large-scale 
renewables. Creates market hub for renewable power. 
 
U.S.: AEP Ohio grid SMART Project 
$150 million budget. 110,000 Smart Meters installed and operational, capable of interval data, 
remote connect/disconnect. Distribution Automation equipment installed on 80/90 feeders in 
project area, represents 89% of distribution system. IVVC being used to optimize control of voltage 
and VAR levels on feeders. 
 
UK: Orkney Smart Grid 
Orkney Islands smart grid has added >20MW capacity for renewable generation and saved £30 
million using Active Network Management technology to relieve grid congestion by creating 

                                                             
2 http://www.naesco.org/what-is-an-esco 
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additional capacity in existing electricity grid. Active Network Management monitors and controls 
grid so that power companies and utilities can use this reserve capacity for new connections. 
This approach can create up to two or three times more capacity to host new generation and demand. 
 
China: State Grid Corporation Smart Grid 
Roughly integrated 90 GW wind power and 8 GW solar power. Invested ~$75.5 billion to extend UHV 
(1000 kV AC and 800 kV DC) grid to 40,000 km. Newly constructed 5000+ and refurbished 1000 
smart substations. Implemented construction of distribution automation system in core areas of 
major cities 100% optical fiber for 110kV (and above). 
 

2.1.3 Regulatory & Policy Issues 
 
In the U.S., utilities are bound not just by state-level regulatory mandates such as Renewable Portfolio 
Standards and Energy Efficiency Standards, the but also by federal Environmental Protection Agency 
(EPA) regulation related to carbon emissions from fossil-fueled power plants.  
 
Regulatory Mandates at the State-level include:  
 
Reliability Metrics: Utilities must have accurate information about system performance to ensure 
that maintenance dollars are spent wisely and that customer expectations are met. To measure 
system performance, the electric utility industry has developed several measures of reliability. These 
include measures of outage duration, frequency of outages, system availability, and response 
performance. These reliability indices include measures of outage duration, frequency of outages, 
system availability, and response time 
 
A Renewable Portfolio Standard (RPS): RPS is a regulation that requires the increased production 
of energy from renewable energy sources, such as wind, solar, biomass, and geothermal. 
 
Energy Efficiency Resource Standards: Several states—and some countries—have passed 
legislation that requires utilities to reduce their expected energy load growth by improving the 
energy efficiency of their customers. For example, a utility with expected annual sales of five million 
MWh may be required to “generate” one percent of this demand by creating energy savings of 50,000 
MWh. 
 
Federal Environmental Regulations include:  
 
The EPA’s 2015 Clean Power Plan:  This plan is designed to reduce carbon pollution from power 
plants, the nation’s largest source, while maintaining energy reliability and affordability. EPA also 
issued final Carbon Pollution Standards for new, modified, and reconstructed power plants, and 
proposed a Federal Plan and model rule to assist states in implementing the Clean Power Plan. 
 
Cross-State Air Pollution Rule:  In 2011, the US Environmental Protection Agency (EPA) finalized 
a rule that protects the health of millions of Americans by helping states reduce air pollution and 
attain clean air standards. This rule, known as the Cross-State Air Pollution Rule (CSAPR), requires 
states to significantly improve air quality by reducing power plant emissions that contribute 
to ozone and/or fine particle pollution in other states. 
 
Impact of Distributed Energy Resource (DER) technologies:   

https://www.epa.gov/airquality/powerplants/
https://www.epa.gov/air/ozonepollution/index.html
https://www.epa.gov/air/particlepollution/index.html
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DER technologies are coming down in price and as a result, more of these technologies are being used 
in the distribution grid where historically the electric system has been planned only for one-way flow 
of electricity.  The presence of these resources in the distribution system are changing the dynamics 
of the relationship between the utility and their customers requiring new regulatory and policy 
structures.  Some examples include:  
 

• Individual customers:  Customers (both residential and commercial/industrial) can take 
advantage of these mandates/subsidies and deploy behind the meter on site. 
 

• Microgrids:  Taking advantage of DERs and the availability of new technologies to manage 
and control them is allowing university, industrial and commercial campuses to install local 
sources of generation and manage much of their own supply needs internally.  
 

• Aggregators:  Taking advantage of these technologies and control mechanisms, newer 
business models are coming up in which aggregators learning from the sharing economy 
successes of companies such as Uber and Airbnb are trying to bring those ideas into the 
electric grid.  
 

 Distribution Systems Platform Provider (DSP):  New York's Public Service Commission 
(PSC), as part of its “Reforming the Energy Vision” (REV) proceeding, has developed a 
framework to reform its energy industry and regulatory practices.  PSC's order on the 
regulatory policy framework and implementation plan adopts a model in which utilities act 
as distributed system platforms (DSP) that, among other things, compensate distributed 
energy resource (DER) providers and their customers for the value they provide to the grid. 
New York’s REV plan for a DSP is not new. Similar plans for a DSP have been floated around 
the world.  The REV design calls for three main functions to be performed by the DSP (1) Grid 
Operations (2) Planning and (3) market operations. One of these functions is new and the 
other two are currently being performed by the incumbent utility.  This new business unit 
means major changes for the utility business model all the way from rate-making to business 
operations to customer service and others. The business model issues associated with these 
major changes require the association of experts who have done these kinds of changes 
before – the last time it happened was when wholesale deregulation was implemented.  
 
There are serious business model implications to these or any other options that are taken 
and a robust financial model needs to be created that looks at each of these options either 
separately or in conjunction with others under different operational scenarios so that the 
utilities as well as the DPS can be sure that the interests of both the utility and the customers 
are appropriately protected. 

 
Tax Incentives 
 
 In the U.S. the Investment Tax Credit (ITC) has proven to be one of the most important federal policy 
mechanisms to incentivize the deployment of both rooftop and utility-scale solar energy in the United 
States. As a result of the multi-year extension of the credit enacted in late-2015, solar prices are 
expected to continue to fall while installation rates and technological efficiencies will continue to 
climb.  The ITC demonstrates that that stable, long-term tax incentives can drive economic growth 
while reducing prices and creating jobs. 
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2.1.4 Cost Benefit 
 
Power Sector  
 

 
 
EPRI analysis indicates that an investment of $17 to 24 billion would be needed every year for the 
next 20 years to fully achieve the Smart Grid. 
 
EPRI’s analysis also found that the benefits from this investment would far exceed the costs, by 
almost 6 times. 

Summary of Estimated Costs & Benefits of the Smart Grid  

The following is a real business case that was developed for the State of West Virginia. West Virginia 
monetized the costs and benefits of specific Smart Grid technologies such as Advanced Metering 
Infrastructure, Demand Response, Distribution Management System, Distributed Energy, over a 20-
year period. The cumulative benefits were found to be almost 6 times the cost of investment, once 
again confirming that the Smart Grid can deliver some very significant benefits. 

 
 

Energy Efficiency 
 
According to a new report released in 2014 by American Council for an Energy-Efficient Economy 
energy efficiency is the cheapest method of providing electricity. Energy efficiency programs aimed 
at reducing energy waste cost utilities only about three cents per kilowatt hour, while generating the 
same amount of electricity from sources such as fossil fuels can cost two to three times more. The 
report looks at the cost of running efficiency programs in 20 states from 2009 to 2012 and finds an 
average cost of 2.8 cents per kWh---about one-half to one-third the cost of alternative new electricity 
resource options, as illustrated by the following graph from the report: 
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Source: The Best Value for America’s Energy Dollar: A National Review of the Cost of Utility Energy Efficiency 

Programs, 2014 

 
Each dollar invested in electric energy efficiency measures yields $1.24 to $4.00 in total benefits for 
all customers, which include avoided energy and capacity costs, lower energy costs during peak 
demand periods like heat waves, avoided costs from building new power lines, and reduced 
pollution.3 
 
Renewable Energy  
 
The price of wind and solar power continues to go down.  They are now the same or cheaper than 
grid electricity in many areas of the world. Solar, the newest major source of energy in the mix, makes 
up less than 1 percent of the electricity market today but could be the world’s biggest single source 
by 2050, according to the International Energy Agency. 4   And according to new analysis from 
research firm Bloomberg New Energy Finance (BNEF), unsubsidized renewable energy is now 
cheaper than electricity from new-build coal- and gas-fired power stations in Australia. The study 
shows that electricity in Australia can be supplied from a new wind farm at a cost of (US$ 83), 
compared to 143 AU$/MWh from a new coal plant or 116 AU$/MWh from a new baseload gas plant, 
including the cost of emissions under t’s carbon pricing scheme. However, even without a carbon 
price (the most efficient way to reduce economy-wide emissions) wind energy is 14 % cheaper than 
new coal and 18 % cheaper than new gas. 
 
“The perception that fossil fuels are cheap and renewables are expensive is now out of date”, says 
Michael Liebreich, Chief Executive of BNEF. “The fact that wind power is now cheaper than coal and 
gas in a country with some of the world’s best fossil fuel resources shows that clean energy is a game 
changer which promises to turn the economics of power systems on its head,” he adds. 
 
This is consistent with applications in the U.S. such as when utility Xcel Energy proposed adding 550 
megawatts of wind capacity to its system last year -- not due to environmental motivations or state 

                                                             
3 http://aceee.org/press/2014/03/new-report-finds-energy-efficiency-a 
4 http://www.bloomberg.com/news/articles/2015-04-14/fossil-fuels-just-lost-the-race-against-renewables 

http://www.iea.org/newsroomandevents/pressreleases/2014/september/how-solar-energy-could-be-the-largest-source-of-electricity-by-mid-century.html
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renewable-energy mandates, but because new wind power was the cheapest supply option from a 
list that included gas combined-cycle. Solar and wind similarly beat new gas plants in California 
electricity auctions. Further confirming this, the near-future forecasts of the most respected industry 
analysts, including Bloomberg New Energy Finance, predict that unsubsidized solar power will beat 
retail prices more or less globally by 2025 (as they already do in favorable places, even though 
renewables receive smaller, temporary subsidies while fossil fuels enjoy well-documented larger, 
permanent ones). 
 
Additionally, DER’s value is positive when the energy generated displaces the need to produce energy 
from another resource at a net savings. There are two primary reasons.  The cost and amount of 
energy that would have otherwise been generated to meet customer needs, largely driven by the 
variable costs of the marginal resource that is displaced. The compounded value of the additional 
energy generated by central plants that would otherwise be lost due to inherent inefficiencies 
(electrical resistance) in delivering energy to the customer via the transmission and distribution 
system.  
 

2.2 India Experience 
 
India’s Smart Grid Sector  
 
India is at the threshold of dynamic growth in the deployment of smart grid and integration of 
renewable energy projects. Utilities are looking for solutions to provide secure electricity supply in 
the face of a significant power generation gap, reduce transmission and distribution losses, reduce 
negative impact of fossil power generation, and accommodate a growing middle class with an 
appetite for a reliable power supply to run their modern conveniences. The country has addressed 
some of the major barriers to modernization of the sector, including laws that address electricity 
theft and the unbundling and privatization of many of the utilities. These utilities now strive to 
implement smart grid technologies, develop renewable energy projects, integrate renewable energy 
projects within their systems to increase stability and reliability of their grids, decrease non-technical 
losses, grow generation capacity without having negative impact on the environment, and increase 
revenue. Energy efficiency is an important component of a functioning smart grid, especially as 
buildings and businesses are able to respond to price and other signals as part of a utility’s demand-
side management strategy.  
 
The electricity grid systems in India are antiquated, inefficient, unreliable, incompatible with 
intermittent renewable energy sources, and vulnerable to cyber-attacks. According to Indian 
government, the country’s transmission and distribution losses average about 26 percent (among 
the highest in the world); losses in some states are as high as 62 percent. Modernizing the grid can 
reduce power outages by anticipating equipment failures. It can also help improve the entire system 
(generation, transmission, distribution) in terms of reliability, security, efficiency and integration of 
renewables. As of now, Indian utilities in many cases lack the basic hardware or software that would 
be required to deploy a smart grid. With a few exceptions, most utilities have yet to adopt on a large 
scale what are considered basic enterprise IT systems, such as geographic information systems (GIS), 
Outage Management System (OMS), supervisory control and data acquisition (SCADA), Distribution 
Automation, or Management Information System (MIS). 
 
The Government of India has introduced and continues to introduce sector reforms to encourage 
foreign investments to improve the conditions of the grid. Despite these attempts, few smart grid 
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projects have actually been implemented. Tata Power Delhi Distribution Limited (Tatapower DDL), 
formerly North Delhi Power Limited (NDPL), has been at the forefront of implementing smart 
distribution system solutions in the capital city. Since privatization of the utility, aggregate technical 
and commercial losses in the Tatapower service area have declined from 53 percent to less than 14 
percent. Reliance Infrastructure – Mumbai Distribution is also implementing a grid modernization 
program that includes smart grid components such as a state of the art SCADA system, a distribution 
automation system and a fully integrated GIS/OMS (outage management system). They have brought 
total losses down to an impressive 9%, among of the lowest in India.  Other utilities such as BSES 
(Delhi), CESC (Kolkata) and BESCOM (Bangalore) have been actively working to develop their own 
smart grid systems. 
 
Recognizing the significant gains to be captured in this area, India’s Ministry of Power initiated the 
Restructured Accelerated Power Development and Reforms Program (R-APDRP) in 2008, a 
successor to the APDRP, which began in 2003. The government’s efforts have resulted in creation of 
independent evaluating agencies in all states to verify the initial baseline transmission and 
distribution losses. The government expects that on successful completion of the program, 
transmission and distribution losses will be reduced by at least 30 percent. Under this program, 
government has also earmarked more than $2.7 billion for implementation of information and 
operational technologies, including SCADA and smart grid in 775 of the 1,100 eligible towns in the 
country. By early 2011, the government had disbursed about $1.3 billion to eligible projects in the 
form of loans and grants, leaving about $1.4 billion for future projects. 
 
The challenges faced in India to implement smart grid solutions include: 

 Integration of existing control and data systems along with new applications in a common, 
cyber secure interoperable control platform. 

 Demonstration of seamless integration of renewable energy resources and smart grid 
technologies, such as electric car charging stations, distributed generation, building 
management systems, and home area networks into utilities’ distribution control center 
systems. 

 Demonstration of the potential to improve the reliability of the electric system as well as the 
participation of various sources of distributed generation.  

 
The key drivers for smart grid solutions in India are to: 

 Reduce utility operating costs 
 Improve grid reliability 
 Increase energy efficiency 

o Overall demand reduction 
o Reduce end-to-end system losses 
o Peak-demand shifting  

 Integrate renewable generation 
o Intermittent, bulk generation 
o Distributed renewable generation  

 Support electric transportation transition 
o Commercial and personal vehicles  
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India Solar PV Market  

India is all set to become the fourth largest solar market globally in 2016 behind only China, US and 
Japan with 5.4 GW of expected capacity addition in the year.  Growth of 140% is expected in India’s 
utility-scale solar PV segment, with 4.8 GW set to be commissioned in the calendar year 2016, 80% 
of which will be seen in the states of Tamil Nadu, Andhra Pradesh, Telangana and Karnataka.5  The 
Indian government aims to install 4.8 GW of rooftop solar in 2016-17 and has increased its budget 
for rooftop solar PV deployment, from INR 6 billion (around $90.2 million) to INR 50 billion (around 
$751.8 million) up until 2019-20, aiming to install 4.2 GW.6  

Currently, there are 25 GW of projects under different stages of development, 35 new tenders with a 
cumulative capacity of 15.5 GW have been announced in the last year, and an additional 5 GW of new 
tenders are awaiting release in the coming months, according to Bridge to India, a Delhi based 
consultancy firm.7  State-wide details of total current commissioned capacity of solar energy in the 
country is given below8: 

 

Sr. No. State/UT 
Total Commissioned 
Capacity (MW) as on 

07/03/2016 

1.         Andhra Pradesh 475.74 

2.         Arunachal Pradesh 0.265 

3.         Bihar 5 

4.         Chhattisgarh 73.18 

5.         Gujarat 1024.15 

6.         Haryana 12.8 

7.         Jharkhand 16 

8.         Karnataka 104.22 

9.         Kerala 12.025 

10.     Madhya Pradesh 678.58 

11.     Maharashtra 378.7 

12.     Odisha 66.92 

13.     Punjab 342.32 
14.     Rajasthan 1264.35 

15.     Tamil Nadu 635.87 

16.     Telangana 392.39 

17.     Tripura 5 

18.     Uttar Pradesh 140 

19.     Uttarakhand 5 

20.     West Bengal 7.21 

21.     Andaman & Nicobar Islands 5.1 

22.     Delhi 6.712 

                                                             
5  PV Magazine Online, India: 7.2 GW of utility-scale solar 'plausible' in FY 2016-17 
www.pv-magazine.com/news/details/beitrag/india--72-gw-of-utility-scale-solar-plausible-in-fy-2016-17_100022729/#ixzz472jUX0bi    
6 Ibid.  
7 Ibid.   
8  Ministry of New and Renewable Energy Website, Pres Release on Capacity of Solar Energy:  
http://pib.nic.in/newsite/pmreleases.aspx?mincode=28 

http://www.pv-magazine.com/news/details/beitrag/india--72-gw-of-utility-scale-solar-plausible-in-fy-2016-17_100022729/#ixzz472jUX0bi
http://pib.nic.in/newsite/pmreleases.aspx?mincode=28
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23.     Lakshadweep 0.75 
24.     Puducherry 0.025 

25.     Chandigarh 5.041 

26.     Daman & Diu 4 

27.     Others/Rooftop 114.223 
TOTAL 5775.571 

  

India has installed 740 MW of rooftop solar capacity as of March 31, 2016.   

The Asian Development Bank (ADB) has signed a memorandum of understanding (MoU) with the 
U.S. Agency for International Development (USAID) to help fund India’s growing solar PV market.  
The MoU sets out the terms of an $848 million investment between the two, with ADB putting 
forward $500 million and USAID stumping up $348 million.9 

 

2.2.1 Technology Trends 
 
Power  
 
Modernization of distribution sub-stations and conversion of sub-stations in all urban areas 
(starting with metro cities) to Gas Insulated Substations. 
 
Integration of renewables, storage options, virtual power plants (VPP), solar photovoltaic to grid 
(PV2G), and building to grid (B2G) technologies in order to manage peak demand, optimally use 
installed capacity and eliminate load shedding and black-outs. 
 
Development of microgrids in villages/industrial parks/commercial hubs, which can island from 
the main grid during peak hours or grid disturbances. 
 
Mandatory Demand Response programs for select categories of consumers. 
 
Energy Efficiency Programs for lighting and HVAC in Metros and state capitals; initiation of 
Dynamic (smart) Energy Efficiency Programs. 
 
EV and Storage:  Development of EV and EV charging stations in urban areas and along select 
highways and introduction of Battery Parks and other Energy Storage Systems on trial basis. 
 
 

2.2.2 Case Studies/Examples 
 

Following are a few case studies and examples demonstrating India’s activities in promoting a 
smarter grid that will accommodate renewable energy and energy efficiency mechanisms.  

Government of India: MNRE Solar Cities Program 

                                                             
9  PV Magagine Online, USAID and ADB sign $848m MOU for Indian solar PV development, March 3016, www.pv-
magazine.com/news/details/beitrag/usaid-and-adb-sign-848m-mou-for-indian-solar-pv-development_100023936/#ixzz472daExtZ      

http://www.pv-magazine.com/news/details/beitrag/usaid-and-adb-sign-848m-mou-for-indian-solar-pv-development_100023936/#ixzz472daExtZ
http://www.pv-magazine.com/news/details/beitrag/usaid-and-adb-sign-848m-mou-for-indian-solar-pv-development_100023936/#ixzz472daExtZ


       Report No 5:  Energy – Renewable Energy, Smart Grid, and Utility Business Models 
 

USTDA India Smart Cities Technical Advisory Project   City of Ajmer   

    
J u n e  2 3 ,  2 0 1 6   P a g e  1 3  o f  2 5  
 

Solar Cities is a program initiated by Govt. of India under the Ministry of New and Renewable Energy 
(MNRE) to meet urban energy needs. Solar City aims at minimum 10% reduction in projected 
demand of conventional energy at the end of five years, through a combination of enhancing supply 
from renewable energy sources in the city and energy efficiency measures. A total of 60 cities/towns 
are proposed to be supported for development as Solar Cities. At least one city in each State to a 
maximum of five cities in a State may be supported by the Ministry. 
 
Tata Power Delhi - Accelerates Smart Grid Deployment in India 
Tata Power Delhi Distribution formed a joint venture with IBM to better manage energy output and 
further reduce outages in the northern and north-western part of Delhi. 
 
IBM helped Tata Power Delhi to conceptualize, design and deliver an Advanced Smart Grid solution 
that collects and analyses real-time information from smart meters and data from the management 
infrastructure. 
 
The project helps to add a layer of digital intelligence to the grid and ensure reliability when the 
demand rises exponentially and the supply falls due to heavy consumption, managing demand and 
boosting operational efficiency. 
 
Vizag: Energy Initiatives 
Push for solar power-Vizag port first in the country to run operations on solar energy. Vizag Port 
Trust (VPT), recently commissioned 2MW solar power plants with investment of ₹60 crore; will be 
adding another 8 MW capacity. Proposed Vizag Solar Tree at Kailasagiri to have live labs to monitor 
air quality in the city and conduct research on renewable energy. Converted all street lights to energy 
efficient LEDs with significant savings in energy and costs-to serve as model for 100 cities in India. 
 
Nagpur: Energy management practices to reduce energy consumption 
A 2005 water audit by the Nagpur Municipal Corporation recorded water losses at 62%. Energy costs 
in 2004-05 were 21.1 crore rupees, accounting for nearly 50% of the city’s water operation and 
maintenance. The city had to improve its energy management, both to save resources and to help 
prolong the life of the city’s water supply equipment. 
 
After the audit, the Nagpur Municipal Corporation’s initiated a study of its water situation that found 
that pumping system efficiency was low and there was significant potential to both increase energy 
efficiency and decrease operational costs. The audit recommended setting up an automated water 
management system. Based on the recommendation, the Nagpur Municipal Corporation rationalized 
water distribution and pumping systems to reduce static and friction. It replaced old, inefficient 
pumps with energy efficient pumps; improved pump machinery; and installed remote monitoring 
systems to operate the pumps at prescribed efficiency levels. 
 
The city’s strategy led to a 106.96 Kwh/MLD reduction in energy consumption. It also helped the city 
to recover 7 MLD of backwash water and save more than 10 crore rupees in operation and 
management costs. Pumping efficiency rose from 40% to 75%. The Nagpur Municipal Corporation’s 
experience shows that a structured approach, specific investment funding, and timely 
implementation can help to achieve tangible savings. 
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Jaipur: Smart City 
Jaipur smart city focuses on smart governance, energy, environment, mobility, and water. In terms of 
energy, its focus is on clean and green power, reliable and 24/7 power supply, smart grids and 
meters, use of renewable energy, efficient grievance redressal mechanisms. Its goals are assured 
electricity supply with 10% of the areas’ energy requirement coming from solar. Smart street lighting 
and monuments lighting using energy efficient sensors. Underground cabling of overhead cables. 
 
Mumbai: Metropolitan Region to develop 5 Smart Cities 
The MMRDA is considering developing five growth centers — Vasai-Virar, Bhiwandi, Greater Kalyan, 
Greater Panvel and Pen-Alibaug – in the Mumbai Metropolitan Region along the proposed 126-km 
Virar-Alibaug Multi Modal Corridor. It is also planning to transform Wadala and Oshiwara as business 
hubs. In smart cities, data collected through sensors enable real time monitoring by authorities and 
is used to enhance efficiency in utilities and citizens’ services such as electricity, water, drainage, gas, 
traffic, parking etc. 
 
Under the plan, MMRDA will first cover 175-hectare area with a public Wi-Fi network having a high 
internet speed of 5 Mbps. Ninety surveillance cameras will be set up in some areas with direct co-
ordination between security agencies. A smart parking facility will be introduced for vehicles to know 
the nearest available parking slots. Citizen-centric mobile applications will be launched for 
emergency services and to provide details of nearest restaurants. 
 
2.2.3 Regulatory & Policy Issues 
 
On the regulatory side, India has been very active.  Here are a subset of the initiatives on the 
regulatory and policy front in the energy sector:   
 

 Development of state/utility specific strategic roadmap(s) for implementation of 
smart grid technologies across the state/utility. Required business process 
reengineering, change management and capacity building programs to be initiated. 

 Development of frameworks for cyber security assessment, audit and certification of 
power utilities. 

 Policies for grid-interconnection of captive/consumer generation facilities (including 
renewables) where ever technically feasible; policies for roof-top solar, net-
metering/feed-in tariff; and policies for peaking power stations. 

 Policies supporting improved tariffs such as dynamic tariffs, variable tariffs, etc., 
including mandatory demand response (DR) programs, starting with bulk consumers, 
and extending to all 3-phase (or otherwise defined consumers) by 2017. 

 Policies for energy efficiency in public infrastructure including EV charging facilities 
and for demand response ready appliances. 

 Development of Skill Development Centers for smart grid development in line with 
the National Skill Development Policy 2009 for Power Sector.  This also includes the 
boot-camps that are being conducted by ISGF which have been very popular.  

 National Solar Mission is the Indian government’s key policy changes to support the 
solar sector. In March 2016, the Government of India revised the target of Grid 
Connected Solar Power projects from 20,000 MW by 2022 to 1,00,000 MW by 2022.   A 
total investment of around Rs. 6,00,000 crore has been estimated to achieve the target 
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of 100 GW.  Banks and financial institutions have given green commitments to finance 
up to 78,850 MW. 10   

 Rooftop Solar Incentives are being offered by the Indian Government to support the 
rooftop solar market, through: capital subsidy: 30% subsidy for residential and 
institutional consumers (M50 billion); Accelerated depreciation: 80% depreciation; a 
tax holiday: 10 year tax holiday (MAT payable); and, low cost funding: $1.5 billion 
funding from World Bank, ADB and KFW.  
 

2.2.4 Cost Benefit 
 
In 2010, the Government of India formed the India Smart Grid Task Force (ISGTF) as an inter-
ministerial group to serve as the government’s focal point. It is a body composed of officials from 
different government departments and is primarily meant for understanding and advocating policies 
in smart grid technologies. The Government of India also formulated the India Smart Grid Forum 
(ISGF) in 2010 as a non-profit, voluntary consortium of public and private stakeholders with the 
prime objective of accelerating development of smart grid technologies in the Indian power sector. 
The ISGF has roles and responsibilities complementary to the ISGTF. 
 
The goal of the Forum is to help the Indian power sector to deploy Smart Grid technologies in an 
efficient, cost-effective, innovative and scalable manner by bringing together all the key stakeholders 
and enabling technologies. ISGF is in the process of performing a cost-benefit analysis of smart grid 
projects with inputs from the pilots and assessment of direct/indirect impacts on all societal 
stakeholders. ISGTF has shortlisted 14 Smart Grid pilot projects for Power Distribution segment and 
the number of projects have been increased to expand the scope of these pilots to reflect diversity in 
project profiles. The projects will receive funding under the R-APDRP and a matching financial 
support from the states. Actual funding information was not available. 

 
The driving force for implementing solar projects in India has been the cost parity with grid power 
and/or diesel gensets, especially in the commercial and industrial sectors.  Grid power and diesel 
prices continue to rise as demand for power increases and the power supply deficit widens. The cost 
of solar power has also fallen by more than 50% over the past few years. The residential marketis 
more driven by the need for power and a desire to have energy independence than it is by the cost 
or commercial benefits of solar energy. The cost driver for solar PV may have shifted with the falling 
price of diesel over the past year but there is still a strong case for solar PV. 
 
 
 
 
 
 
 
 
 
 
 
 

                                                             
10 Ministry of New and Renewable Energy Website, Pres Release on Capacity of Solar Energy:  
http://pib.nic.in/newsite/pmreleases.aspx?mincode=28  

http://pib.nic.in/newsite/pmreleases.aspx?mincode=28
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3 City/State Situational Analysis  
 

3.1 City/State Situational Analysis  
 

Ajmer Vidyut Vitran Nigam Ltd, (AVVNL or Ajmer Discom) is the electricity distribution company 
serving Ajmer. According to its website, it has been established under the Companies Act, 1956 by 
the Government of Rajasthan to supply  electricity in 11 districts of Rajasthan, namely Ajmer, 
Bhilwara, Nagaur, Sikar, Jhunjhunu, Udaipur, Banswara, Chittorgarh, Rajsamand, Doongarpur and 
Pratapgarh. The area of operation of Ajmer Discom is 87256 sq. km.  The power supply in the Ajmer 
Discom is managed by 12 distribution circles i.e. Ajmer City, Ajmer District, Bhilwara, Nagaur, Sikar, 
Jhunjhunu, Udaipur, Banswara, Chittorgarh, Rajsamand, Doongarpur and Pratapgarh. 
 

The USTDA Smart Cities Technical Advisory Team during the team’s trip to Ajmer in May 2106 had 

two three meetings with the Ajmer Discom and other city officials.  This situational analysis was 

developed based on research and these meetings.  

 
Key Facts:  

 Ajmer Discom serves approximately 220,000 customers. 160,000 of the customers are in the 
city and of those only 128,000 are active. Most of its customers are residential.   

 The area has 105 MW peak load and 200 MW installed capacity.  200+ MVA = for the entire 
district 

Solar Power Is Economical as Compared With Diesel Power 

 

Source: the Rising Sun, KPG, September 2012. (RLNG: Regasified Liquefied Natural Gas)  
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 Estimated aggregate technical and commercial (AT&C) losses are estimated at 13% with 7 to 
8% technical and 6% commercial although estimates from the franchisee11  tender (Dec. 
2015) show losses of about 17% for 2014-15. This is a reduction from 30% based on different 
sources. These reductions were realized through meter upgrades and quality improvements 
to minimize tampering as well as the threat of punishment for theft.  

 Electricity is available 24/7 for residential users, however, only 10-12 hours per day for 
agricultural customers.  
 

Key Activities under Progress:  
 
Outages 

 Outages are identified as follows:  All substations are manned 24 hours.   
 Process - Individual phones the utility – call the substation –where either the SDO or JE picks 

up the phone and takes the trouble-call information. All tracking is paper and manual. No 
Outage Management System (OMS) implemented.  The analysis for overhead faults is visual 
and for underground a machine is used to track the location of the fault.  

 11 kV transformer – automatic information – manned 24 hrs. Under IPDS – some may still be 
manned. No fault indicator (FLISR) implemented. Was in IPDS but taken out of scope.  
 

Metering and billing 
Ajmer Discom has rolled out 100% meters in its service area.  Secure meters, an Indian meter vendor, 
is the supplier which has delivered 50% analog and 50% digital meters.  Ajmer Discom has tried 
manual remote reading, but the company that offered the service could not integrate into the back-
end system.  The Discom is using HCL for its meter data management software (MDMS) – all modules 
are prepared, but not yet integrated.  So far net metering has been found to be too expensive but the 
discom is willing to try in a small area to see value.  
 
Ajmer is also perceiving a need for smart meter solution as a service (SaaS).  The tender for this is 
being prepared. Ajmer Discom is willing to pay for meter reading. Includes pre-paid, post-paid. 
Customers may pay their bills online, in the office, via PayTM and/or via direct bank payment.  
 
Aggregate and Technical and Commercial Losses 
The Discom informed the team that aggregate technical and commercial losses were minimized from 
30% to 13% over a 5-year period.12 These improvements were achieved by:  

 Replacing old meters with new, higher quality meters.   
 Creating tamper proof digital meters with CT (Current Transformers) in all wires.  
 Threat of penalty and criminal charges for tampering.  
 Moved from 7 to 21 distribution substations with more of the stations closer to the load 

centers. Currently 12 more substations are sanctioned and under construction financed 
under Power Finance Corporation with different schemes.  This reduces technical losses.  

 Prepaid meters are available for government buildings and currently approximately 200 of 
540 government building meters are in place now.  
 

                                                             
11  http://energy.rajasthan.gov.in/content/dam/raj/energy/avvnl/pdf/Tender/Project/TN-
01/Final%20RFP%20Ajmer%20TN-01%20dt-01-12-2015.pdf 
12 The franchisee documentation shows losses have not been reduced in 5 years but the accounting is not clear 
as collections of past due accounts may be attributed to losses, e.g. 105% collection means 5% less AT&C losses. 
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USAID Smart Meter Pilot  

 USAID is funding a smart meter pilot in Ajmer.  The implementation is being performed by 
the U.S. consulting firm Nexant. The pilot is being deployed on one feeder with about 500 
customers (Satguru feeder).  The meter has just passed inspection testing in the lab.  
 

Renewable Energy 
All present efforts are focused on implementing the solar policy 2013 Government of India Ministry 
of New and Renewable sources. However, Ajmer has taken several steps to demonstrate its ability 
and intent to be in the forefront of the solar PV effort.  
This is being done by:  
 

 Installing solar PV rooftop (30 kW) on the 
rooftop of one of the Nagar Nigam buildings. 

 Installing solar PV (80 kW) on top of the ADA 
(Ajmer Development Authority) building. This 
installation is still in progress.  
 

Ajmer is also offering a bold plan of making it the first 
city to be fully powered by renewable sources. The 
district collector has offered to set aside enough land to 
meet all the present electricity needs of Ajmer. While the 
location of this land is slightly outside the city due to the 
large amount of land needed to deliver the amount of power needed through solar PV – it is expected 
to feed the solar output into the distribution grid and make up for the capacity requirements of the 
electric grid of Ajmer city.  
 
Back-office Systems Implementation  
 
Under the aegis of the Restructured Accelerated Power Development and Reforms Program (R-
APDRP) scheme, Ajmer Discom (along with Jaipur and Jodhpur Discoms) have purchased an IT CIS 
system from HCL with a total of 17 modules. They are:  

 Metering, billing and collections - functional 
 CIS – is functional  
 Billing is functional 
 WSS – Online portal is functional 
 New connections – partly functional 
 Disconnects – partly functional 
 Rest of the modules such as Asset Management and others are not functional 

 
 
 
 
 
 
 
 
 

Ajmer Nagar Nigam Solar 30 kW PV Project 
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SCADA and Automation 
 
Ajmer Discom along with Jaipur and Jodhpur have 
taken the lead in increasing the levels of automation in 
their distribution systems.  Dong Feng, a Chinese 
company, is implementing the SCADA system.  As a part 
of this effort the following activities have been 
implemented or are in progress:  

 There is SCADA in every substation. 
 21 substations in the city are SCADA-enabled 

which means that data acquisition is happening. 
 In 13 other substations, hardware is in place and 

currently undergoing testing. 
 The SCADA automated substations are still manned mainly because specific equipment such 

as motorized GO (Gang-Operated) switches were not ordered thereby still requiring manual 
intervention at the substation to perform specific activities.  

 By 2017, it is expected that the following will be completed: 

o DMS Distribution management system,  
o GIS - GIS – 33KV substations are in the GIS.  132 KV and up are also in GIS, 
o Feeder work 
o Underground cabling 
o FRTU – Field RTU 
o RMU – Remote Monitoring Units. 

 
Franchising Model 
Ajmer Discom has extended tenders for franchising more than six times and has received no offers.. 
Much of this is attributed to low AT&C losses which leaves very little opportunity for a franchisee to 
make money.  
 
Biggest Challenges for the Utility  
1. The present Discom model:  Discom model is inefficient with too much centralized bureaucracy. 

Decisions are made at too high of level and it is difficult for the local bodies to provide input and 
value.  

 
2. Locations where it is difficult to read the meters:  There are locations where meter readers are 

afraid to go, mainly by the Dargah area. To solve this, AMI/Smart meters with full automation all 
the way to the home with some specific features should be installed. These meters would be 
tamper proof with automation all the way to the home so the consumption can be read remotely.  

 
Potential Areas of Transformation 
 
1. Put all solutions in one single area 

 
Identify one specific area within the retrofit area (Area Development Plan) and bring all aspects of 
this grid to international standards – outages, load-generation balance and so on. The focus in this 
area would be on: 

Ajmer Discom SCADA 
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 Fault locators and a focus on reduction of number of outages and extent of outages (number 
of customers affected and time of outages).  

 Installation of distribution automation supported by circuit breakers and re-closers to 
provide for greater flexibility in feeder reconfigurations.  

 Implementation of SCADA and the ability to perform remote control operations thereby 
improving efficiency of operations.  

 
2. Operational excellence –coordinating all city-based services 

 
 Combine city-based services to provide better service to citizens.  
 Start with a common Customer Service Center – provide for a single location of all customer 

interactions to provide services such as – outages, complaints, single source of customer 
information, crew management and dispatching and others.  Lessons can be learned from the 
effort implemented in Rio de Janeiro across all services.  

 Migrate to a common GIS – that models all city-based utilities and other services (such as land 
records).  This directly leads to improved coordination between different entities that 
routinely perform work that impacts each other.  

 Migrate to a common SCADA – allowing for the use of a common set of operational tools to 
operate all the services from a common location.  
 

3. Modifying the business model of the utilities at the city-level 
 

Investigating the option of converting all the utility-based services (water, wastewater, electricity, 
and solid waste disposal) at the city-level into a single multi-services utility somewhat akin to either 
the municipality or co-op model prevalent in the United States and several other countries in the 
world. This could be done by first performing the steps identified above and then moving to bring 
them all under a single company under the overall control of the city government and its citizens – 
take advantage of the synergies among the services being provided. 
 

4 High Level Analysis and Recommendations for Potential Smart City 
Projects 

 
 Reliability and Quality of Electric Supply: Invest in distribution system technologies such 

as fault location and identification, feeder load balancing, conservation voltage reduction, 
which lead to greater system reliability and improved quality of power. The focus in this area 
would be on: 
 

o Fault locators and a focus on reduction of number of outages and extent of outages 
(number of customers affected and time of outages).  

o Installation of distribution automation supported by circuit breakers and reclosers to 
provide for greater flexibility in feeder reconfigurations.  
 

Implementation of full remote-controlled based SCADA and the ability to perform remote 
control operations thereby improving efficiency of operations. 
 



       Report No 5:  Energy – Renewable Energy, Smart Grid, and Utility Business Models 
 

USTDA India Smart Cities Technical Advisory Project   City of Ajmer   

    
J u n e  2 3 ,  2 0 1 6   P a g e  2 1  o f  2 5  
 

Put all solutions in one single area:  Take one specific area within the retrofit area and bring 
all aspects of this grid to international standards – outages, load-gen balance and so on.  
 

 Renewable Energy Integration:  Ajmer has a tremendous potential for solar and potentially 
wind. These renewable energy resources can be part of a net zero carbon emissions strategy 
whereby future energy demand growth is absorbed through energy efficiency and renewable 
energy deployment. It  should begin using these resources by: 
 

Start with a focus on rooftop solar. Municipal, public and also private sector buildings 
have a lot of space to drive solar PV installations which can take advantage of the long 
uninterrupted sunny days that tend to deliver good and high quality electricity over 
extended periods of time.  These buildings are already (for the most part) equipped 
with net metering to allow them to use much of their energy within the building but 
also send some back to the grid when internal consumption is less.  

o Rajasthan has over 3000 MW of wind power generation currently. Perform a study of 
the potential for wind energy installations which could be viable given the 
mountainous terrain which could provide good opportunities for wind-based 
electricity generation.  

o Extend solar PV to other public areas such as water treatment plants or sewerage 
treatment plants where there tends to be open areas suitable to installation of solar 
PV.  

o Take advantage of other open areas outside the city where a solar PV farm can be 
installed and the output connected to the grid or tied into a green industrial park. 

 Maximize synergies and minimize costs: Decisions related to energy can have an impact 
on other aspects of smart grid such as water and waste water management, transportation, 
communications, etc. Use of distributed generation technologies such as rooftop PV, and 
small wind turbines can defer or eliminate the need for large centralized fossil-fuel based 
power plants, and transmission lines. 

 Operational Excellence – Coordinating All City-Based Services:  Combine city-based 
services to provide better service to citizens.  

o Start with a common Customer Service Center which provides a single location for all 
customer interactions to handle outages, complaints, single source of customer 
information, crew management and dispatching and others.  Lessons can be learned 
from the effort implemented in Rio de Janeiro across all services.  

o Migrate to a common GIS that models all city-based utilities and other services (such 
as land records).  This directly leads to improved coordination between different 
entities that routinely perform work that impacts each other.  

o Migrate to a common SCADA that allows for the use of a common set of operational 
tools to operate all the services from a common location.  

 Demand Response and Energy Efficiency:  Demand response and energy efficiency are 
both considered low hanging fruit for smart grid efforts and deliver immediate value. This 
can be done in the following ways: 

o Time of Delivery/Use rates for all commercial and industrial customers. One can also 
include specific remote controls for air-conditioners so that during periods of peak 
power or critical peak power consumption, specific actions can be taken to ensure 
reduction in power consumption.  
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o Retrofit all municipal and commercial buildings to make them more energy efficient 
with changes such as energy efficient doors and windows, lighting, and sealing up the 
buildings better to reduce leakage from air-conditioning.  

 Microgrid Deployment:  Leapfrog developed nations by deploying microgrids where usage 
is self-contained such as industrial parks, college campuses and other commercial parks. 
Invest in backup power: Continuous supply of power is critical to thriving IT communities. 
Development of microgrids on university campuses, industrial parks, commercial buildings, 
etc. will make the entities energy independent as well as act as a backup source of supply to 
the grid in the case of inadequate or non-existent supply 
. 

 EVs and EV Charging Equipment: Investing in EV technology and later in V2G technology 
can reduce reliance on carbon-based fuels as well as build a portfolio of backup power to the 
grid. 
EV technology does not need to be implemented in cars such as in the US but can be focused 
on rickshaws (eRickshaws), eCycles and so on. Providing them with the ability to charge at 
central areas such as work locations and so on would be valuable. The pricing model can be 
adjusted based on the city and this would be an excellent option for a PPP model.  

 Invest in Data Analytics: Electric utilities and associated service providers (water, 
wastewater, solid waste and others) are collecting vast quantities of data from their system 
and this is expected to increase as more automation is implemented. 
The data collected from IEDs and sensors is only as good as the intelligence it provides. 
Extract this intelligence and put it into action either to provide better services to the 
customers or to improve operational efficiencies.  
 
 

5 U.S. Companies and Technologies  
Several major U.S. companies provide the technologies required to support some of the above 
recommendations.  Following are descriptions of several of these:  
 
GE is a major solutions provider and thought leader in the effort to modernize and optimize the 
electric grid. It is one of the world’s leading suppliers of power generation and energy delivery 
technologies. GE’s play in the Smart Grid arena is in meter manufacturing, software, and grid 
optimization. GE launched a distributed generation business venture that combines three product 
lines—Aeroderivative Gas Turbines, Jenbacher Gas Engines and Waukesha Gas Engines. GE will 
invest $1.4 billion over the next four years to help meet the world's growing demand for on-site 
power systems that are easier to finance, faster to install and more efficient and reliable for 
customers.  On top of all of the above, GE also makes systems and hardware associated with providing 
support in various areas such as (1) distribution automation (2) SCADA, EMS, DMS and associated 
systems (3) PV and associated distributed renewables (4) microgrids and grid integration and (5) 
others.  
 
Cooper Power Systems, which is now part of Eaton, is a manufacturer of power system equipment, 
and a provider of energy management solutions. It is a long-standing player in the industry with 
nearly hundred years of experience.  Specific to the Indian market, its products are at the top of the 
list for distribution automation and also for integration of DERs into the grid.  
 
Protonex (a Ballard Power company) is a leading provider of advanced fuel cell power solutions for 
portable, remote and mobile applications in the 100 to 1,000-watt range. Based on patented proton 
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exchange membrane (PEM) and solid oxide fuel cell (SOFC) technologies, these power systems are 
among the industry’s smallest, lightest and highest performing fuel cell systems for portable 
applications. 
 
Eos produces cost effective energy storage solutions that are not only less expensive than other 
battery technologies, but less expensive than the most economical alternative used today to provide 
the same services—gas turbines for peak power generation and transmission and distribution assets 
for delivery capacity. It has developed a low-cost zinc-air energy battery projected to cost $1,000 per 
kilowatt, or $160 per kilowatt-hour (DC-to-DC), assuming large-volume purchases. 
 
Seeo was founded in 2007 with the goal of creating a new class of high-energy rechargeable lithium-
ion batteries based on a nanostructured polymer electrolyte initially developed at the Lawrence 
Berkeley National Laboratory under funding from the Department of Energy’s Batteries for Advanced 
Transportation Technology (BATT) program. Seeo has been engaged in demonstration activities with 
SunEdison to test its batteries for use in solar PV applications. 
 
Honeywell Smart Grid Solutions (SGS) for 30 years has helped more than 60 utilities worldwide 
meet energy efficiency and demand response goals, and manage the grid while improving overall 
customer engagement and satisfaction. Nearly 50% of Honeywell’s product portfolio delivers energy 
efficiency benefits across the world, with technologies currently being delivered to more than 150 
million homes, 10 million buildings and thousands of industrial sites around the world. It provides 
expertise in design and implementation of energy efficiency programs that results in increased 
participation, and measurable energy savings. 
 
Silver Spring Networks helps global utilities and cities connect, optimize, and manage smart energy 
and smart city infrastructure. Since 2002, Silver Spring has been innovating networking technologies 
to securely connect consumers and utility providers. Its proven smart grid networks easily expand 
as needs evolve and enable utilities to gain operational efficiencies, improve grid reliability, and 
empower consumers to monitor and manage energy and water consumption. Its pioneering IPv6 
networking platform, with more than 22 million Silver Spring enabled devices delivered, is 
connecting utilities to homes and businesses throughout the world. 
 
IBM offers best-of-breed analytics technologies and solutions for the smart grid, specifically in the 
areas of smart metering, grid operations, asset and workforce management, intelligent electric 
vehicle enablement, smart buildings, communications networks, etc. IBM Insights Foundation for 
Energy, an extensible and scalable foundation that delivers a single view of analytics across your 
enterprise, to help energy and utility companies drive operational excellence. IBM's smarter 
buildings solution capabilities give facilities managers and real estate executives the tools to better 
manage facility energy and space utilization, reduce operating costs, and prepare for new lease 
accounting standards that will have a major impact on most organizations. IBM offers a practical 
approach to managing and optimizing energy beyond the data center, to include building 
infrastructure and other network connected property and assets. 
 
OPower offers smart grid products in the areas of energy efficiency, demand response, digital 
engagement, etc. OPower’s demand side management (DSM) platform helps customers achieve 
energy savings through personalized insights. It helps utilities motivate customers to save energy 
during peak demand, boost dynamic pricing participation, increase customer satisfaction, and 
market DSM programs. 
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Space-Time Insight offers situational-intelligence applications for utilities that provide 
unprecedented 360-degree operational insight by correlating, analyzing and visualizing IT, OT and 
external (XT) data sources spatially, over time and across network nodes. These applications deliver 
greater operational efficiency, safety, and reliability in a matter of months. Space-Time Insight’s 
software powers mission-critical systems at some of the largest utilities around the world, helping 
them reduce costs, uncover revenue opportunities and deliver more reliable services to their 
customers. 
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Report No 6: Solid Waste Management 

1 Executive Summary  
 
Municipal solid waste management is one of the biggest burdens for any city and the City of Ajmer is 
not alone in its struggles to properly manage a growing solid waste management challenge. Best 
practice globally and in India includes: use of private contractors and concessionaires; creating 
incentives to reduce, reuse, recycle, and utilize waste (e.g. electric power, compost) throughout the 
waste cycle; new clean waste to energy technologies such as refuse derived fuel and pyrolysis; proper 
emission controls for all waste to energy plants; biomedical waste treatment; landfill gas to power; 
and controlled landfills that include fencing and controlled access; compaction, grading and capping; 
landfill gas management and flaring or use for electric power production; and leachate management 
and treatment. 
 
Based on site visits, interviews and review of reports and research on Ajmer’s municipal solid waste 
treatment sector, the USTDA technical team has found that: the City of Ajmer currently has 
inadequate solid waste collection, with some door to collection and some bin collection mostly done 
by private contractors; no organized segregation of waste at source or at the landfill; an uncontrolled 
landfill with no compaction or grading, no fencing, no gas collection system, no leachate control, 
uncontrolled burning, an active picker community, and freely roaming animals. 
 
The city has a privately operated biomedical waste facility which handles most of the biomedical 
waste for the city although it is likely that some biomedical waste from smaller and informal 
healthcare facilities goes to the landfill. There was an unsuccessful privately built/operated 
composting facility. There is no organized industrial waste treatment – industry is responsible for its 
own waste treatment and it is unclear what oversight takes place from the city. The city has no fee 
collection system for residential or commercial customers although it has tried several times 
unsuccessfully.  
 
The city has recently tendered for a contractor/concessionaire to manage the municipal solid waste 
system for Ajmer under the Swachh Bharat Mission. The RFP includes door to door collection, IT 
enabled tracking of vehicles and a requirement that no more than 25% of waste be landfilled in a 
controlled landfill according to Government of India regulations. The RFP is technology neutral 
regarding the requirement to manage the other 75% of the waste and could include segregation, 
recycling, waste to energy, composting and other uses for the waste. Bids were opened in May 2016 
and are under evaluation. Preliminary feedback is that the responses may not meet the requirements 
of the City.  
 
Some concerns regarding the tender include: no user fee system which would encourage long term 
financial sustainability of the system; no detailed FS was performed, including waste characterization 
study, which increases risk for bidders and possibly increases cost for the city; there is no analysis 
on opportunities for using the existing composing facility; there is no analysis or requirement for GIS 
based customer information management and user fee collection system which could be developed 
in collaboration with other city services.   
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The USTDA technical team recommends that these studies are performed and incorporated in future 
tenders. The city should also find ways to promote “reduce and reuse” strategies in the city, for 
example by having collection fees based on size/weight of waste collected (volume based garbage 
collection fees or VGCF); and putting in place a waste reduction program for government offices.  It 
may be advisable to begin with a new tender for just the Area Based Development under the Smart 
City Mission project. Additional smart technologies should be considered such as: real time collection 
systems using technology such as bin sensors and data feed from the 24 hour help line and using SMS 
and smart phone apps; near field communication devices for collection; IT based user fee payment 
systems; IT enabled workforce management solutions for municipal oversight staff and 
contractor/concessionaire staff; and integrating solid waste management into any planned 
integrated command and control operations center for the city that would oversee citywide services, 
traffic, security etc. 
 

2 Sector and Technology Background (1 to 2 pages) 
2.1 Global Experience 
 
The amount of municipal solid waste (MSW), one of the most important by-products of an urban 
lifestyle, is growing even faster than the rate of urbanization. According to the World Bank1, ten years 
ago there were 2.9 billion urban residents who generated about 0.64 kg of MSW per person per day 
(0.68 billion tonnes per year). These amounts have increased to about 3 billion residents generating 
1.2 kg per person per day (1.3 billion tonnes per year). By 2025 this will likely increase to 4.3 billion 
urban residents generating about 1.42 kg/capita/day of municipal solid waste (2.2 billion tonnes per 
year). Municipal solid waste management is the most important service a city provides; in low-
income countries as well as many middle-income countries, MSW is the largest single budget item 
for cities and one of the largest employers. Solid waste is usually the one service that falls completely 
within the local government’s purview. A city that cannot effectively manage its waste is rarely able 
to manage more complex services such as health, education, or transportation. 
 
Poorly managed waste has an enormous impact on health, local and global environment, and 
economy; improperly managed waste usually results in down-stream costs higher than what it would 
have cost to manage the waste properly in the first place. The global nature of MSW includes its 
contribution to GHG emissions, e.g. the methane from the organic fraction of the waste stream, and 
the increasingly global linkages of products, urban practices, and the recycling industry. 
 
Waste composition is influenced by factors such as culture, economic development, climate, and 
energy sources; composition impacts how often waste is collected and how it is disposed. 
 

 Low-income countries have the highest proportion of organic waste  
 Paper, plastics, and other inorganic materials make up the highest proportion of MSW in high 

income countries. 
 
Although waste composition is usually provided by weight, as a country’s affluence increases, waste 
volumes tend to be more important, especially with regard to collection: organics and inerts 

                                                             
1 
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTURBANDEVELOPMENT/0,,contentMDK:23172887~pageP
K:210058~piPK:210062~theSitePK:337178,00.html 
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generally decrease in relative terms, while increasing paper and plastic increases overall waste 
volumes. 
 
Below is a table describing the continuum of MSW practices across the economic development 
spectrum which demonstrates the path for developing countries. 
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Solid waste management can include a 
variety of practices from open dumping 
to landfilling, to waste to energy to 
recycling/composting to reuse. While 
there is debate on the cost and benefits 
of waste to energy projects the EPA 
recommends the hierarchy seen in this 
graphic representation, with landfilling 
being the least favorable and reuse being 
the most favorable. Clearly waste 
reduction is the ideal practice. 
 
 
 
 
 
 
Overview of Waste to Energy in the United States 
 
The first incinerator in the United States was built in 1885 on Governors Island in New York, NY. By 
the mid-20th Century hundreds of incinerators were in operation in the United States, but little was 
known about the environmental impacts of the water discharges and air emissions from these 
incinerators until the 1960s. When the Clean Air Act (CAA) came into effect in 1970, existing 
incineration facilities faced new standards that banned the uncontrolled burning of MSW and placed 
restrictions on particulate emissions. The facilities that did not install the technology needed to meet 
the CAA requirements closed. 
 
Currently there are more than 86 commercial facilities in the United States for combustion of 
municipal solid waste (MSW) with energy recovery and a few under construction or various planning 
stages for converting MSW to ethanol. The combustion facilities have the capacity to produce 2,720 
MW of power per year by processing 28 to 29 million tons of waste. After energy recovery the volume 
of MSW is reduced by about 80% leaving 20% of MSW as ash behind.  
 
MSW can be directly combusted in waste-to-energy facilities as a fuel with minimal processing, 
known as mass burn; it can undergo moderate to extensive processing before being directly 
combusted as refuse-derived fuel; or it can be gasified using pyrolysis or thermal gasification 
techniques. Gases generated due microbial reaction in a landfill can also be collected, cleaned and 
combusted in an engine or turbine to generate electricity. Landfill gas recovery permits electricity 
production from existing landfills via the natural degradation of MSW by anaerobic fermentation 
(digestion) into landfill gas. Anaerobic digestion can also be used on municipal sewage sludge. 
 
Mass Burning 
Mass burning technology, the most common MSW-to-electricity technology, involves the combustion 
of unprocessed or minimally processed waste. The major components of a mass burn facility include: 

 Refuse receiving, handling, and storage systems 
 The combustion and steam generation system (a boiler) 
 A flue gas cleaning system 
 The power generation equipment (steam turbine and generator) 
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 A condenser cooling water system 
 A residue hauling and storage system 

 
At a mass burning facility, MSW trucks deposit the refuse into pits, where cranes then mix the refuse 
and remove any bulky or large non-combustible items (such as large appliances). The refuse storage 
area is maintained under vacuum in order to prevent odors from escaping. The cranes transfer the 
waste to the combustor hopper from which the waste is fed the boiler. Heat from the combustion 
process is used to turn water into steam, with the steam then routed to a steam turbine-generator 
for power generation. The steam is then condensed via traditional methods (such as wet cooling 
towers or once-through cooling) and routed back to the boiler. Residues produced include bottom 
ash (which falls to the bottom of the combustion chamber) and fly ash (which exits the combustion 
chamber with the flue gas and is separated from the flue gas in a downstream cleaning system). The 
combined ash ranges from 20 to 25 percent by weight of the incoming waste. This ash residue may 
or may not be considered a hazardous material, depending on the makeup of the municipal waste. 
 
It is possible to avoid the production of hazardous ash by preventing the sources which create 
hazardous waste from entering the system. It is also possible to treat the ash. Both of these methods 
avoid the costs of disposal at a limited number of landfills classified as able to handle hazardous 
materials. Non-hazardous ash can be mixed with soils for use as landfill cover or sold as pavement 
aggregate. 
 
Refuse-Derived Fuel Combustion 
Refuse-derived fuel (RDF) typically consists of pelletized or fluff MSW that is the by-product of a 
resource recovery operation. Processing removes ferrous materials, glass, grit, and other materials 
that are not combustible. The remaining material is then sold as RDF. Usually, both the RDF 
processing facility and the RDF combustion facility are located near each other, if not on the same 
site. The RDF can then be used in one of several configurations: 

 Dedicated RDF boilers designed with traveling grate spreader-stokers 
 Co-firing of RDF with coal or oil in a multi-fuel boiler 
 Dedicated RDF fluidized-bed boiler 

 
More processing and refinement is prudent when using RDF as a supplemental fuel than when using 
it in a dedicated boiler, which can be designed to withstand a lower quality fuel. Another benefit of a 
higher level of RDF preparation is that more non-combustible materials can be separated from the 
MSW.  About 13 RDF to energy facilities were operating in the U.S. as of late 2010. 
 
Pyrolysis/Thermal Gasification 
Pyrolysis and thermal gasification are related technologies. Pyrolysis is the thermal decomposition 
of organic material at elevated temperatures in the absence of air or oxygen. The process, which 
requires heat, produces a mixture of combustible gases (primarily methane, complex hydrocarbons, 
hydrogen and carbon monoxide) liquids and solid residues. 
 
Thermal gasification of MSW is different from pyrolysis in that the thermal decomposition takes place 
in the presence of a limited amount of oxygen or air. The produced gas which is generated can then 
be used in either boilers or cleaned up and used in combustion turbine/generators or catalytically 
converted to liquid fuels such as ethanol or gasoline. The primary area of research for this technology 
is the scrubbing of the product gas of contaminants such as tars and particulates at high temperatures 
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in order to protect combustion equipment downstream of the gasifier and still maintain high thermal 
efficiency or prevent poisoning of the catalysts in fuel manufacturing operations.  
 
Both of these technologies are in the development stage with a limited number of units in operation. 
The Hyperion Energy Recovery System operated by the City of Los Angeles had a system designed to 
fire dried sewage sludge in a staged fluidized bed combustor. The resulting gas was then combusted 
in stages, and the heat was used to turn water into steam, driving a 10 MW steam turbine-generator. 
 
Landfill Gas 
Landfill gas production results from chemical and microbial reactions within the MSW landfill 
causing the breakdown of organic matter. The rate of production is affected by waste composition 
and landfill geometry, which in turn influence the bacterial populations within it, chemical make-up, 
heat of reactions, and biological ecosystems co-existing simultaneously within the landfill. This 
heterogeneity, together with the frequently unclear nature of the contents, makes landfill gas 
production more difficult to predict.  
 
Due to the constant production of landfill gas, the pressure within the landfill (together with 
differential diffusion) increases causing the gas to escape into the atmosphere. Landfill gas is about 
40-60% methane, with the remainder being mostly carbon dioxide (CO2). Landfill gas also contains 
varying amounts of nitrogen, oxygen, water vapor, sulfur and a hundreds of other contaminants -- 
most of which are known as "non-methane organic compounds" or NMOCs. Inorganic contaminants 
like mercury are also known to be present in landfill gas. Sometimes, even radioactive contaminants 
such as tritium (radioactive hydrogen) have been found in landfill gas. 
 
Emission of landfill gas leads to production of greenhouse gas (GHG) and other environmental and 
health problems. Landfill gas could also cause explosions properly not monitored, collected and 
released (flared or utilized). In 1986, migrating landfill gas which was allowed to build up caused an 
explosion in Loscoe, England which partially destroyed the property. An accident causing two deaths 
occurred from an explosion in a house adjacent to Skellingsted landfill in Denmark in 1991. Due to 
the risk presented by landfill gas there is a clear need to monitor gas produced by landfills. In addition 
to the risk of fire and explosion, gas migration in the subsurface can result in contact of landfill gas 
with groundwater causing water contamination. 
 
General options for managing landfill gas are: flaring or utilize it in a boiler (to make steam/ heat), 
internal combustion engine, gas turbine, or fuel cell (to make electricity), convert the methane to 
other products such as methyl alcohol or clean it enough to pipe it to other industries or into natural 
gas pipelines. 
 
The number of landfill gas projects, which convert the methane gas that is emitted from decomposing 
garbage into power, increased from 399 in 2005, to 594 in 2012. These projects are popular because 
they control energy costs and reduce GHG emissions. These projects collect the methane gas, which 
is released with twenty times the global warming potential of carbon dioxide, and treat it, so it can 
be used for electricity or upgraded to pipeline-grade gas. 
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2.1.1 Case Studies/Examples 
 
Fulcrum BioEnergy Nevada WTE Plant 
Fulcrum BioEnergy Inc., headquartered in Pleasanton, Calif., is constructing a plant in Nevada to 
convert 147,000 tons of municipal solid waste into 10 million gallons of ethanol annually. It will be 
the first such biofuel facility in the region. Fulcrum is reported to have 20-year contracts with Waste 
Management and Waste Connections Inc. to provide the garbage that will be sorted to remove other 
recyclables such as plastics, cans, bottles and paper. The plant will also use walnut shells from a 
processing facility in the same industrial park.  The RDF is gasified and product gas, after cleaning, is 
catalytically converted to ethanol. The ethanol will be sold to Tenaska BioFuels LLC, which will 
market it to blenders in the Nevada and Northern California region as a gasoline additive.  Other 
plants are reported to be at various stages of planning and financing by other project developers in 
Fairfax, VA and lake County, Indiana. 
 
Helsinki, Finland (Source: Smart Cities Council Readiness Guide)  
Located 50 kilometers east of Helsinki, the Finnish capital, is Porvoo, an old medieval town situated 
in the picturesque scenery of the Finnish archipelago. In the summer of 2011, the scenery at the local 
recycling stations was less picturesque; overflowing waste containers and angry customers. The local 
waste management authority, Itä-Uudenmaan Jätehuolto, was having considerable challenges 
handling the increasing amount of waste that the many guests were generating during the summer 
season. Overfilling at the local recycling stations was becoming more common, causing increased 
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littering and cleaning costs. Customers were demanding increased collection intervals, while the 
service was getting too expensive to maintain. To tackle the problem the authority decided to pursue 
a smart city solution, installing wireless fill-level sensors at recycling. The sensor system provided by 
Finland-based logistics solution company Enevo, a Council member, measures and forecasts when 
waste containers will be full. By combining the forecasts with traffic and vehicle information, Enevo’s 
system can generate millions of different route options and suggest the most cost-efficient to the user. 
By utilizing Enevo’s smart sensor service ONe, Itä-Uudenmaan Jätehuolto was able to: reduce the 
amount of collections by 51%; reduce unnecessary driving and emissions; reduce the overfilling 
problem at recycling stations; and achieve a net savings rate of 47% 
 
 

2.1.2 Cost Benefit 
 
The cost benefit analysis for MSW options will vary greatly depending on the regulatory environment 
(e.g. is NMOC capture required), waste composition, and markets for recycled products, compost, 
and/or energy.  

 Generally speaking it is best to do landfill gas capture during landfill construction as the 
capture is more efficient and less costly than drilling and installing the piping to capture the 
gas after the fact.  In many cases landfill gas capture is not financially viable unless there is a 
requirement to capture NMOCs as in the U.S. 

 The cost benefit analysis for recycling has generated great debate and some cities, such as 
New York City, terminated recycling for glass and plastic in 2002 (until costs for solid waste 
landfilling rose even higher).  There are many factors that go into assessing the full lifecycle 
costs and benefits, including the cost of land, haulage, sorting, and the market for recycled 
materials.  Another factor is that recycling sometimes takes valuable product out of the waste 
stream, e.g. high calorific content such as paper; or plastics, which are ideal for refuse derived 
fuel plants. Best practice is to promote “reduce and reuse” strategy vs. recycling.  

 Waste to energy plants can be financially viable depending on the waste content and the 
offtake price for electricity. Depending on the technology, proper environmental controls for 
emissions can be costly and will have an impact on financial viability. 

 Composting facilities can be financially viable but the market is often not readily available. 
For example the city of Washington DC recently started a composting facility from a 
wastewater treatment facility and has had to begin offering the compost free of charge to 
prospective customers in order to generate knowledge of the produce and thus a 
market/demand for the product. 

 

2.2 India Experience 
 
Every year, about 55 million tons of municipal solid waste are generated in the urban areas of India. 
In addition, large quantities of solid and liquid wastes are generated by industries.2 Waste generation 
in India is expected to increase rapidly in the future. As more people migrate to urban areas and as 
incomes increase, consumption levels are likely to rise, as are rates of waste generation. This has 
significant impacts on the amount of land that is and will be needed for disposal, economic costs of 
collecting and transporting waste, and the environmental consequences of increased MSW 
generation levels.  
 
                                                             
2 Emmanual, William. "Energy Alternatives India". Energy Alternatives India. EAI. Retrieved 5 March 2012. 

http://www.eai.in/ref/ae/wte/wte.html
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According to the India Smart Grid Forum, urban local bodies spend about Rs.500 to Rs.1500 per ton 
on solid waste collection, transportation, treatment and disposal.  The Indian government has taken 
up a number of initiatives to expand the waste management infrastructure. As a result of these 
initiatives, many Indian cities have taken steps towards implementing good solid waste management 
practices.  There are also fiscal incentives offered by the government - companies that handle waste 
management can get 100% tax deductions on gains and profits, electricity taxes and excise duty with 
exemptions and concessions  - which makes this sector attractive for international investors.  
 
Waste to Energy in India 
 
According to the Ministry of New and Renewable Energy (MNRE), there exists a potential of about 
1700 MW from urban waste (1500 from MSW and 225 MW from sewage) and about 1300 MW from 
industrial waste. The ministry is also actively promoting the generation of energy from waste, by 
providing subsidies and incentives for the projects. Indian Renewable Energy Development Agency 
(IREDA) estimates indicate that India has so far realized only about 2% of its waste-to-energy 
potential.   
 
The Indian Government has recognized waste to energy as a renewable technology and supports it 
through various subsidies and incentives. The Ministry of New and Renewable Energy is actively 
promoting all the technology options available for energy recovery from urban and industrial wastes. 
MNRE is also promoting research on waste to energy by providing financial support for R&D projects 
on cost sharing basis in accordance with the R&D Policy of the MNRE.  In addition to that, MNRE also 
provides financial support for projects involving applied R&D and studies on resource assessment, 
technology up-gradation and performance evaluation.   
 
The central government’s recently revised tariff policy that mandates power distributors to buy all 
the electricity from waste-to-energy plants in a state and the remunerative tariff set for it by the 
Central Electricity Regulatory Commission (CERC) has helped raise investor interest in this segment.  
CERC in October 2015 fixed a tariff of Rs.7.9 per kilowatt hour of electricity sold by waste-to-energy 
plants, compared to about Rs.2.5 applicable for many thermal power plants. 
 
The Government of India has set a target of generating 700 MW energy from waste by 2019. For this, 
many concrete steps have been taken by the government including: 

 Purchase of power by the Distribution Companies from any city generating power from waste 
is now mandatory. 

 The Ministry of Fertilizers has made it mandatory for co-marketing of city compost by the 
fertilizer marketing companies and they would be entitled for an incentive of Rs.1500 per ton 
($22 per ton) of compost, the notification of which was made on 10 Feb 2016. 

 
As many as 24 waste-to-energy projects to produce 233MW are currently in different stages of 
construction and five projects of 79MW have already been tendered, adding up to a total of 312 MW. 
As per estimates by the urban development ministry, about Rs.65000 crore of public and private 
investments will flow into city waste management, cleanliness and waste-to energy projects over the 
next three years. The central government is giving Rs.15000 crore to municipal corporations over 
the next three years under the Swachh Bharat Mission for cleanliness, waste-management and waste-
to-energy projects. It has also requested these bodies to give priority to these projects while utilizing 
the cash transfers that they get from central government as mandated by the 14th Finance 
Commission. 
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New waste-to-energy capacity is coming up in places like Nalgonda district and Greater Hyderabad 
Municipal Corporation in Telangana, Bawana and Kidwai Nagar in Delhi, Jabalpur and Indore in 
Madhya Pradesh, Pune and Kolhapur in Maharashtra, Pallavaram in Chennai, Allahabad and Agra in 
Uttar Pradesh and Bathinda and Jalandhar in Punjab.  Hyderabad, Pune, Indore and Rajkot have 
floated tenders for new projects which are to be completed early in 2018. 
 
Twenty-six waste-to-energy plants, one for each assembly constituency in its jurisdiction, are being 
planned by the North Delhi Municipal Corporation in an attempt to tackle solid waste in a 
decentralized way.  North Delhi Mayor Ravinder Gupta announced in late 2015 that 26 plants, which 
shall use 70 to 100 metric tonnes of trash per day, were in the pipeline.  “We will be initiating work 
on the first of these plants as a pilot project by the first week of November. These plants will require 
about 1,000 to 1,500 square yards of space, which will be easier to obtain than the land needed for 
bigger facilities,” said Mr. Gupta.  He added that a company had been shortlisted to carry out the pilot. 
 
Key Issues 
Based on our experience and research to date, the following are key issues regarding MSW and WTE 
in India: 

 Lack of uniformity of composition of MSW from region to region; 
 High moisture content; 
 High amount of soil content in delivered waste; 
 Difficult to process and separate undesirable materials or recyclables; 
 Desirable materials sometimes segregated privately prior to collection; 
 Social issues, where recyclables are collected and sold by socially and economically 

disadvantaged groups (pickers); 
 Lack of land close to urban populations; 
 Increasing MSW generation as population increases and with increasing economic 

development; and 
 Increasingly stringent regulations and permitting conditions for constructing new landfills.  

 

2.2.1 Case Studies/Examples 
 
Surat, India Case Study (source: Smart Cities Council India) 
Once called the dirtiest city in India, Surat achieved a remarkable transformation in less than two 
years after the outbreak of bubonic and pneumonic plague in December 1994, owing to improved 
municipal management and strong leadership.  Following the outbreak of the plague in the outskirts 
of the city, the Surat Municipal Corporation (SMC) launched a seven-point action plan that involved 
the government, NGOs, civil society, and private sector. Surat Municipal Corporation (SMC) worked 
to implement an integrated system through retraining of existing sanitary staff, asset utilization and 
new technologies. SMC implemented part of the system through JNNURM funds and part with a 
public-private partnership (PPP). The SWM project aimed to reinforce primary and secondary 
collection, transportation, and development of transfer stations and a sanitary landfill site. SMC 
pioneered ‘time place movement’ wherein collection vehicles move in accordance with the time 
schedule with areas of coverage and number of units allotted.  
 
The collection efficiency of Surat has improved from 40 per cent in 1995 to 97 per cent at present, 
while house-to-house collection coverage has improved to 92 percent. SMC generates close to 1,400 
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TPD of waste of which 400 TPD is currently treated in its waste treatment plant developed and 
managed in partnership with a private agency. In the planning stages are a 600 TPD waste-to-energy 
plant and a 400 TPD integrated waste treatment plant through PPP mode. Today, Surat is hailed as 
the second cleanest city in India, prompting urban local bodies (ULBs) across India to emulate its 
example. 
 
Hari Bhari Waste to Energy Concession in Allahabad  (http://haribhari.co.in) 
The Municipal Corporation of Allahabad (MCA) entered into a concession agreement with Hari Bhari 
Recyclable Private Ltd. for a period of 20 years on a build, own, operate and maintain basis for 
integrated waste management including door to door collection of waste and setting up of 150 MT 
Per day refuse derived fuel (RDF) to energy plant. Hari Bhari started the roll out of door to door 
collection operations from September 2015 using a GIS based routing software and near field 
communication devices and will cover the entire population under municipal limits over a phased 
deployment. Allahabad Municipal Corporation is divided in 5 Municipal Zones and total 80 election 
wards. There are total 200,000 households and about 85,000 commercial customers.  
 
East Delhi’s Ghazipur Waster to Power Plant (12 MW)  
East Delhi’s Ghazipur landfill will be put to use when the waste-to-energy plant there is 
commissioned. The plant will produce 12 MW of power by using 1,300 tons per day (TPD) of 
municipal solid waste. According to a spokesperson of Infrastructure Leasing & Financial Services 
(Il&FS), which is running the plant, the facility will be commissioned in 2016.  The Ghazipur landfill, 
spanning 70 acres, gets over 2,500 metric tons of garbage every day.  
 

2.2.2 Cost Benefit 

 
As seen in the Cost Benefit section above, there are many factors that are city and project specific in 
order to establish the cost benefit analysis for a project in India. However, it is without doubt that 
there are a great number of MSW recycling, composing, and WTE options in India which have a strong 
benefit cost ratio, especially when driven by policy and regulatory requirements as demonstrated by 
the case studies above. 

3 City/State Situational Analysis  
 
Following is an overview of the Ajmer municipal solid waste management situation based on site 
visits, research and interviews by the team. 
 
Overview 

 Ajmer Municipal Corporation is involved in managing the solid waste generated in the city 
 The City generates 216.93 MT of garbage based on an estimated @400 gm per capita per day.  
 Waste generated in the city is collected with the help of safai karamcharis in different wards.  
 There are three zones for the whole city – one contractor for each zone with one year contract. 
 Collection is not covering certain areas of the city.  
 Waste collection, loading and unloading operations have been done manually. The sanitary 

workers have not been provided  with  any  protective  equipment. 
 Door to door collection is done by sweepers with hand rickshaws under contract  
 There is inadequate waste collection equipment, waste storage bins and waste transportation 

vehicles. 

http://haribhari.co.in/Default.aspx
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 According to City officials (varying reports) current equipment includes: 30 tractor trolleys; 
10 dumpers; 4 backloaders and one auto rickshaw container to transport the solid waste. 

 There are common bins but people don’t use them properly. 
 Backloaders are used to clean the nalas prior to the monsoon season every year. 
 There is no waste processing facility in the city. 
 There is no segregation of waste. 
 A composting facility was built in the city by a private contractor but it failed shortly after 

completion. The abandoned facility is located near the biomedical waste facility. 
 
Fees 

 There are no collection fees for either residential or commercial users 
 A 30 rupees monthly fee was instituted for residential customers at one point but there was 

a complete failure to pay. 
 The city tried to institute a 70 rupees for commercial customers but it was unsuccessful (the 

contractor responsible for collection terminated the contract) 
 Industry manages its own waste but no details were available on the oversight or process by 

which this occurs. 
 
Oversight 

 The city organizes into 60 wards with one supervisor per ward. For every seven wards there 
is a sanitary inspector  - nine in total.  

 Visual inspection occurs every morning 6-10AM and a report is made. From 3-6PM a second 
round is made and any complaints addressed. 

 There is a 24/7 helpline with a 24 hour response time. 
 
Industrial waste 

 There is no industrial/ hazardous waste management facility in the city. 
 According to the Nagar Nigam all industrial waste is managed and treated on site.  
 It is not clear what oversight the city has over this but it is likely that there is illegal dumping 

and/or this waste finds its way to the municipal landfill. 
 
Commercial Waste 

 Commercial waste is collected by the city and no fee is levied. 
 
Biomedical Waste 

 Biomedical waste in the city is being processed by a private operator, who has established 
one processing plant at Sendhri.  

 Total biomedical waste collected per day is 950 kg.  
 The treatment plant has a capacity for treating 100 kg waste/ hour.  
 Five vehicles are involved for collection and transportation of waste to the treatment plant 
 It is likely that biomedical waste from smaller hospitals and nursing homes find their way 

into MSW.  
 Incineration with emissions control and autoclave operations appear to be functioning 

properly. 
 Management of waste at facility is unsafe (see photo below). 
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Solid Waste Landfill 

 Completely uncontrolled landfill. 
 No fencing 
 Weighstation is in place and appears to be functioning 
 No compaction, grading or capping is taking place at the landfill 
 Estimated 206 MT per day of waste is delivered to the landfill 
 Though data on ground water quality is not available, it is likely that the leachate generated 

from the  dumping  site contaminates the ground water in the area.  
 The team witnessed open burning, roaming animals, and pickers (est. 150) at the landfill. 
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Municipal Solid Waste (MSW) Concession 
 
Recently AMC has floated tenders (for the financial year 2016-17) inviting bids for design, 
construction, operation and maintenance of processing and engineered sanitary landfill site for 
Ajmer as per the guidelines of Swatch Bharat Mission, GoI for implementation of Municipal Solid 
Waste (Management & Handling) Rules 2000. The bids for this purpose have been received and 
opened on 5th May 2016.  
 
Under the guidelines of the Swachh Bharat Mission (Urban), the City of Ajmer in December 2015  
issued an RFP for design, construction, operation and maintenance of a processing plant & 
engineered sanitary landfill site of solid waste. The RFP calls for the following: 
 

 Design and construction of a MSW processing and disposal facility within 18 months on land 
available with the authority using any suitable technology adhering to Municipal Solid Waste 
Handling Rules 2000 (MSW Rules 2000 as amended) 

 The facility should have adequate capacity to process generated MSW and contractor should 
operate and maintain the facility to process the domestic, commercial, institutional etc. MSW 
collected from door to door and market.  

 The contract period is for 30 years with an option to further extend.  
 The Contractor shall at his own cost and expense install a Vehicle Tracking and Monitoring 

System in all the vehicles used by the Contractor for collection and Transportation of MSW 
including the vehicles purchased from the Authority. The vehicle tracking and monitoring 
system should be able to provide the real time data related to the time, position and route 
taken by the vehicles and generate reports in the manner desired by the Authority.  

 The Contractor shall adopt such technology, processes and methods as it considers necessary 
or expedient for processing of MSW and landfilling at the project facilities, subject to meeting 
the norms, construction requirements and O&M requirements  

 The Contractor shall endeavor to obtain carbon credits under Clean Development 
Mechanism (CDM) of the Kyoto Protocol for the Project by adopting the greenhouse gas 
mitigation measures. 

 Contractor shall endeavor to improve the ancillary conditions and infrastructure related to 
the Project, including assistance to informal recycling workers;  

 Contractor shall endeavor to sell or otherwise dispose of all recyclables in a manner which 
is not detrimental to the environment 

 The MSW Processing Facility shall have an integrated facility to treat organic matter as well 
as other burnable matter adopting suitable technology to ensure that at least 75% of the 
waste is reduced on account of segregation and processing of waste and a maximum of 25% 
waste is left for disposal in landfill. 

 The city has taken a technology/solution neutral approach to the bidding process, simply 
stating that only 25% of waste can be landfilled. This technology neutral approach is 
generally considered best practice in order to let companies and the market, not bureaucrats, 
drive the technology decision process. 

 The compost, energy/RDF/Power or any other product or byproduct generated/derived 
from MSW shall be the property of the Contractor and he shall be free to sell the same in the 
open market as he deems appropriate. 
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 The Authority shall provide necessary land not exceeding 2 hectares per 100 MT of waste 
processed in the facility per day, to the Contractor on a lease rent fee of Rs.1/- per sq. mtr 
per year or a license fee for the Contract Period. 

 The Contactor shall ensure that the leachate shall be treated scientifically and no nuisance of 
odour, flies or birds shall be allowed. 

 
Based on discussions with city officials, the RFP has not been successful in attracting suitable 
Contractors.  Based on a review of the tender, some issues that may need to be addressed include: 
 

 There is not a detailed description or analysis of the existing solid waste management 
facilities, equipment, or collection schemes in place within the city.  

 There does not appear to have been a waste characterization study performed by the city in 
advance of the RFP. This is critical to assessing the potential for composting, waste to energy, 
recycling and other uses for the collected waste. A waste characterization study would 
significantly reduce the risk for bidding contractors and ensure better and more financially 
attractive bids from Contractors/Concessionaires. 

 There does not appear to be any analysis or description of the existing landfill site or 
prospective alternative sites for landfilling, waste to energy, or composting.  The team 
learned that there was an unsuccessful composting facility built near the biomedical waste 
facility. It is not clear who owns the defunct facility or if it would be available to the 
contractor/concessionaire. 

 As per above, detailed assessments and analysis upfront will enhance the quality and 
decrease the cost to the city (e.g. lower tipping fee).  

 
 

4 High Level Analysis and Recommendations for Potential Smart 
City Projects  

 
The City of Ajmer has begun the process of soliciting for a contractor/concessionaire for solid 
waste management with recycling, reuse and/or waste to energy. Based on our analysis the 
way forward should include the following steps: 

 Perform a detailed feasibility study/DPR including: 
o  a waste characterization study for the project which considers: 

 a variety of productive uses for the waste, including waste to energy 
 prospective offtakers of products 
 financial analysis, including user fees 

o a detailed assessment of the current waste management system including 
collection and delivery of the waste to the landfill. 

o a detailed assessment of the existing landfill and new prospective landfill sites 
for consideration for the concession. 

o consideration of PPP opportunities whereby the city takes on certain roles in 
the development of the project as a partner/equity shareholder (e.g. offtake 
or facilitate market development for certain products such as compost; 
shared responsibility for user fee collection using GIS based mapping and 
collection). 
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o Ensure that waste to energy is prioritized or required by the 
contractor/concessionaire in order to promote clean energy initiatives of the 
city. 

 There is currently no user fee collection system after several failed attempts. This is 
critical to the success of any sustainable MSW project, especially for commercial 
users.  A GIS based customer information management system should be developed 
within the Area Based Development of the Smart City project to begin with to pilot 
this approach.   

 The city should also find ways to promote “reduce and reuse” strategies in the city, 
for example by having collection fees based on size/weight of waste collected 
(volume based garbage collection fees or VGCF); and putting in place a waste 
reduction program for government offices.  Even a nominal fee will redefine the value 
of door to door (vs. central bin) service and lay the foundation for new collection 
systems and technologies. 

 It is not clear how the city is addressing industrial waste but it is imperative to keep 
close oversight and possibly to develop collaborative approaches to manage 
industrial waste. If not given a financially and technically viable solution, the 
consequence may be (continued?) illegal dumping. 

 If the current landfill is to be abandoned then the city must consider options for 
capping the existing landfill, putting in place leachate management and controlling 
access to the site. 

 If the current landfill is to be used for future use under the concession then a detailed 
assessment must be done regarding the management of the existing landfill and 
conversion to a controlled landfill including management of uncontrolled burning, 
animal control, finding suitable and sanitary employment opportunities for 
community of pickers. If not then a study must be done for properly closing the 
current landfill taking into consideration gas and leachate management. 

 Additional smart technologies should be considered such as: real time collection 
systems using technology such as bin sensors and data feed from the 24 hour help 
line and using SMS and smart phone apps; near field communication devices for 
collection; IT based user fee payment systems; IT enabled workforce management 
solutions for municipal oversight staff and contractor/concessionaire staff; and 
integrating solid waste management into any planned integrated command and 
control operations center for the city that would oversee citywide services, traffic, 
security etc. 
 

5 U.S. Companies and Technologies  

Below are several major U.S. companies that provide the technologies and services required to 
support some of the above recommendations:  

Waste Management is a leading provider of comprehensive environmental solutions services. With 
the largest network of recycling facilities, transfer stations and landfills in the industry, our entire 
business can adapt to meet the needs of every distinct customer segment, including municipalities, 
construction sites, healthcare facilities, commercial buildings and many others.  
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Covanta Energy Corporation’s major focus is on Energy-from-Waste (EfW). It has a number of EfW 
programs and is a big proponent of sustainability. Through its Clean World Initiative, Covanta is 
working with local governments and communities to better utilize waste management techniques. 

Gershman, Brickner & Bratton, Inc. is an international solid waste management consulting firm 
that helps public- and private-sector organizations craft practical, customized and technically sound 
solutions for complex solid waste management challenges. During the past 30 years, as the solid 
waste industry has grown and EPA’s solid waste management hierarchy has increasingly made 
informed waste management decisions, we have been a trusted resource at the forefront of the 
industry, creating success stories that integrate smart planning with effective management of solid 
waste services. 

Wheelabrator Technologies is an industry leader in the safe and environmentally sound 
conversion of everyday residential and business waste - and other renewable waste fuels - into clean 
energy. Wheelabrator pioneered the energy-from-waste industry in the U.S. when it designed, built 
and operated the first commercially successful facility in 1975. 
 
Malcolm Pirnie offers a comprehensive array of services in drinking water, air and water pollution 
control, solid and hazardous waste management, and environmental management and restoration. 
They have more than 1,000 engineers, architects, scientists, planners, designers, technicians, and 
support personnel with in-depth experience in all areas of environmental problem-solving. 
 
SCS Engineers is an environmental consulting and contracting firm serving public and private clients 
across the nation and around the world. The company’s core capabilities are in solid and hazardous 
waste management, energy, remediation and environmental compliance. The company focuses on 
work to prevent, mitigate and remediate environmental events, and use our environmental 
regulatory systems knowledge to help shorten project timelines and stay on budget.SCS Engineers 
specializes in the assessment, design, permitting, construction, operation and maintenance, and 
monitoring of sustainable environmental solutions and facilities.  
 

6 Appendices  
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1. “IT Sector” means manufacturing of hardware and software for Information 

Technology other than ESDM, and shall include development of IT software, IT 

services, IT enabled services, IT infrastructure, IT training institutions and robotics 

centre.

2. “IT Industries” include IT hardware & software industries. IT software industries include 

IT software, IT services, IT enabled services, IT infrastructure and IT training 

institutions. The “IT Industry” shall cover development, production and services related 

to IT products. Here IT includes IT & Telecommunications.

a. “IT Software” is defined as any representation of instructions, data, sound or 

image, including source code and object code recorded in a machine readable 

form, and capable of being manipulated for providing interconnectivity to a user, 

by means of an automatic data processing machine falling under heading “IT 

Products”, but does not include “non-IT products”.

b. “IT Products” are defined as computer, digital-data communication and digital-

data broadcasting products as notified by the Ministry of Finance, Government of 

India or Central Board of Excise & Customs.

c. “IT Service” is defined as any IT-based service which results from the use of any IT 

system for realizing value addition.

d. “IT Enabled Service” is defined as any product or service that is provided or 

delivered using the resources of Information and Communication Technology.

e. “IT Training Institution” means an institution imparting training in the field of IT, IT 

Enabled Service and IT Services and having an accreditation / affiliation from 

NIELIT (GOI) or any University established by Law in India or any Institution which 

has a Deemed University status as per the UGC Act.

f. “IT Infrastructure” means the physical infrastructure built by a firm or a builder 

and sold / leased or transferred on lease-cum-sale to an IT industry for its use or 

the infrastructure built by an IT industry for its own use.

g. “Telecommunications” means telecommunications companies including Basic 

Telecom Service Providers, VSAT, Cellular (Mobile) companies, Telecom 
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the date of handing over of possession to the first unit in the park.

c. For revival of sick industrial enterprise, the date on which the enterprise issues the 

first sale bill of the goods manufactured after its revival;

7. “Conversion Charges” means the conversion charges payable to Government for 

change in land use and shall include any part of such charges payable to local bodies;

8. “Electricity Duty” means the duty payable under the Rajasthan Electricity (Duty) Act, 

1962;

9. “Eligible Units”: New units will be eligible for availing of incentives under this Policy. 

Existing units carrying out expansion/ diversification during the operative period of this 

Policy will be eligible for one-time incentives.

10. “Employment by an enterprise” means to employ any person, other than the directors, 

promoters, owners and partners, for wages or salary to do any manual, unskilled, 

skilled, technical or operational work, in or in connection with the work of an enterprise 

and who works either in the premises of the enterprise or engaged in Rajasthan outside 

the premises of enterprise and gets his/her wages or salary either directly from the 

enterprise or whose wages or salary is reimbursed by the enterprise;

11. “Enterprise” means an industrial undertaking or a business concern or any other 

establishment, by whatever name called, engaged in manufacture of goods, in any 

manner, or engaged in providing or rendering of service or services, as may be 

specified by an order by the State Government;

12. “Existing Enterprise” means a manufacturing or service enterprise that is engaged in 

commercial production or operation during the operative period of the Scheme;

13. “Existing Unit” means a manufacturing/service unit which is active with minimum 20 

direct employees at the time of implementing expansion. 

14. “Expansion” means creation of additional capacity for production of goods or 

operational capacity for service in same line of production/operation or through a new 

product line or new line of services by an existing enterprise provided that in case of 

expansion at existing site, additional investment is more than 25% of its existing 

investment on the date of initiating expansion at that site;

15. “Investment” or “Eligible Fixed Capital Investment (EFCI)” means investment made by 

an enterprise in fixed assets, in the following, up to the date of commencement of 

commercial production:

Infrastructure Companies, LAN, ISPs and any other value added services licensed 

by Ministry of Communications & IT, Government of India.

3. “Electronic System Design Manufacturing (ESDM)” means electronic hardware design 

and manufacturing (which shall include embedded software) for information 

technology, telecommunications, defense, medical, industrial automotive, robotics, 

consumer product, applications and components, part and accessories required for the 

aforesaid product and applications;

a. “Robotics Enterprise” means an industrial undertaking or a business concern or 

any other establishment, by whatever name called, engaged in manufacturing, in 

any manner, or engaged in providing or rendering of service or services pertaining 

to robots, i.e. an automatically controlled, reprogrammable, multipurpose 

manipulator programmable in three or more axes;

4. “Backward Area” means an area as the Government may so notify by an order;

5. “CST” means tax payable under the Central Sales Tax Act, 1956 to the Government of 

Rajasthan;

6.  “Commencement of Commercial Production/Operation” means:

a. For a new enterprise, the date on which the enterprise issues:

• the first sale bill of the goods manufactured related to the investment made 

under this Policy; or

• the first bill of commercial transaction related to the investment made under 

this Policy; or

• the first receipt of deposit of fee/charges etc. for providing any service with 

respect to facilities set up related to investment under this Policy; or

 Provided that investment made in development of an industrial park, it shall mean 

the date of handing over of possession to the first unit in the park.

b. For an existing enterprise making investment for expansion, the date on which the 

enterprise issues:

• the first sale bill of the goods manufactured after completion of expansion; or

• the first bill of commercial transaction after completion of expansion; or

• the first receipt of deposit of fee/charges etc. for providing any service with 

respect to facilities set up after completion of expansion:

 Provided that investment made in development of an industrial park, it shall mean 
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a. price paid for the land;

b. cost of new factory sheds and other new industrial buildings;

c. price paid for new plant and machinery or equipment;

d. other investment made in new fixed assets essential for production of the unit as 

approved by the Screening Committee; and

e. technical know-how fees or drawing fee paid in lump-sum to foreign collaborators 

or foreign suppliers or paid to laboratories recognized by the State Government or 

the Government of India;

f. However investment made in land in excess of 30% of the total investment/EFCI 

made and expenditure in purchase of existing factory sheds, industrial buildings 

and old plant and machinery by the Enterprise shall not be included in 

investment/EFCI;

16. “Land Tax” means the tax payable under chapter VII of the Rajasthan Finance Act, 

2006;

17. “Large Enterprise” means a manufacturing enterprise other than Micro, Small and 

Medium Enterprises;

18. “Manufacturing Enterprise” means an enterprise employing plant and machinery in 

processing of goods which brings into existence a commercially different and distinct 

commodity and shall include an enterprise in the production of Commercial off-the- 

shelf software, but shall not include such processing as may be specified by the State 

Government by an order;

19. “Micro, Small or Medium Enterprise (MSME)” means a manufacturing enterprise 

notified as such under the Micro, Small and Medium Enterprises Development Act, 

2006;

20. “Most Backward Area” means a block, which is more backward than backward area 

and is notified as such by the Government in the Finance Department, by an order;

21. “New Unit” means a new manufacturing or service enterprise set up by making 

investment within the meaning of clause 14 and includes a new unit set up by an 

existing enterprise at a site other than the existing site for manufacturing products or 

providing services which are different from those being manufactured or provided by it 

in the State, by making investment within the meaning of clause 14 and having 

separately identifiable books of accounts and depositing the taxes and duties leviable 

under any State Act including Provident Fund separately;

22. “Person with disability (PwD)” means a person suffering from not less than forty per 

cent of any of the following disabilities:

a. blindness;

b. low vision;

c. leprosy-cured;

d. hearing impairment;

e. locomotor disability;

f. mental retardation;

g. mental illness

 as certified by a Medical Authority i.e. any hospital or institution specified for this 

purpose by the Government of Rajasthan under the Persons with Disabilities (Equal 

Opportunities, Protection of Rights and Full Participation) Act, 1995;

23. “Revival of a Sick Industrial Enterprise” means, in case the sick industrial enterprise was 

lying closed due to sickness, re-commencement of commercial production, and in case 

of a running sick industrial enterprise, enhancement of production level due to infusion 

of fresh funds for change in production process/technology/product line, subject to 

condition that the enterprise provides employment to the extent of 50% in the first two 

years and 100% within five years from the date of commencement of commercial 

production of the maximum employment attained in any month of the 3 preceding 

years from the date of its declaration as a sick industrial enterprise;

24. “Service Enterprise” means an enterprise engaged in providing or rendering of services 

including custom made software development and related services, as the Government 

in the Finance Department may notify by an order;

25. “Sick Industrial Enterprise”means:

a. A manufacturing enterprise which has been declared sick before the 

commencement or during the operative period of this Policy by the competent 

authority under the provisions the Sick Industrial Companies (Special Provision) 

Act, 1985; or

b. A manufacturing enterprise, which has been taken over before the 

commencement or during the operative period of this Policy and sold during the 

operative period of the Scheme to a new management by RIICO/RFC/Central 
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Financial Institutions/Banks;

26. “Sick Industrial Enterprise” means:

a. A manufacturing enterprise which has been declared sick before the 

commencement or during the operative period of this Policy by the competent 

authority under the provisions the Sick Industrial Companies (Special Provision) 

Act, 1985; or

b. A manufacturing enterprise, which has been taken over before the 

commencement or during the operative period of this Policy and sold during the 

operative period of the Policy to a new management by RIICO/RFC/Central 

Financial Institutions/Banks;

27. “Stamp Duty” means the duty defined as stamp duty payable under the Rajasthan 

Stamp Act, 1998;

28. “State Empowered Committee (SEC)” means the State Empowered Committee 

constituted under Section 3 of the Rajasthan Enterprises Single Window Enabling and 

Clearance Act, 2011;

29. “Women/Schedule Caste (SC)/Schedule Tribe (ST)/Person with disability (PwD) 

enterprise” means an enterprise other than a Company constituted under the 

Companies Act, 1956 and other association of persons by whatsoever name it may be 

called, having:

a. Women/Schedule Caste (SC)/Schedule Tribe (ST)/Person with disability (PwD) as 

proprietor, in case of proprietorship enterprise; or

b. majority of partners who are Women/Schedule Caste (SC)/Schedule Tribe 

(ST)/Person with disability (PwD) and such partners are working partner(s) having 

more than 50% investment in the capital of the enterprise, in case of partnership 

including limited liability partnerships;

30. “VAT” means the tax payable under the Rajasthan Value Added Tax Act, 2003;

31. “Year” means financial year (From 1st April to 31st March) and quarter means the 

period of three months ending on 30th June, 30th September, 31st December and 

31st March;

e-Governance in Rajasthan has steadily evolved from computerization of Government 

departments to fragmented initiatives aimed at speeding up e-Governance implementation 

across the various arms of the Government at the State and local levels. These fragmented 

initiatives are being unified into a common vision and strategy under the Rajasthan 

e-Governance Framework leveraging the Rajasthan e-Governance Architecture. 

Rajasthan takes a holistic view of e-Governance initiatives across the State and 

departments, integrating them into a collective vision and a shared cause. Around this idea, 

a magnanimous State-wide infrastructure reaching down to the remotest of villages is 

evolving, and large-scale e-Governance initiatives are taking place to enable easy, reliable 

access of people to the Government the e-Way. 

Over the last few decades, evolutions in the Information Technology & Electronics (ITE) 

arena have emerged as the most significant enablers for improving efficiency & 

effectiveness of the Government & non-government organisations. Rajasthan recognizes 

the enormous potential of Electronics and Information technology and has made significant 

efforts to ensure that the benefits of these sectors percolate to its citizens.

Rajasthan’s multicultural population of 6.86 crore lives and works on a land area of 

342239 square kilometres, and has learned to combine skills and diligence with education 

and technology to sustain the momentum of economic growth. There is a recognition that 

information technology is needed to leverage Rajasthan’s intellectual capital for the State to 

be the leader and benchmark for e-Governance. A concerted effort to harness computer 

power began in the early 1980s, and in a manner that has become a state formula, the 

Government has taken the leadership reins of the race.

e-Governance is seen as a key element of the Rajasthan’s governance and administrative 

reform agenda. The Rajasthan e-Governance Framework and Architecture has the 

potential to enable huge savings in costs through the sharing of core and support 

SECTION 1

Stratum of Digital Rajasthan

1.1  Preamble
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infrastructure, enabling interoperability through standards, and of presenting a seamless 

view of Government to citizens. The ultimate objective is to bring public services closer to 

citizens.

Rajasthan emphasises that creating digital opportunities in the 21st century is not 

something that happens after addressing “core” development challenges, but it is rather a 

key component of addressing those challenges. There are three key challenges in stepping 

up e-Governance: investments in and access to ICTs, capacity building to utilize 

e-Governance services, and promoting people’s participation in e-democracy. It is hoped 

that improved access to information and services will provide economic and social 

development opportunities, facilitate participation and communication in policy and 

decision-making processes, and promote the empowerment of the marginalised groups.

In its continuing endeavour of development, the Rajasthan e-Governance, IT & ITES Policy 

2015 envisages promoting citizen access to ICTs for encouraging their participation in 

e-Governance. The Policy is for the people, by the people. Though the 33 districts of 

Rajasthan are at various stages of development, the Policy attempts to highlight the 

possibilities for other districts that are similar to capital in levels of development. To promote 

the IT / ITES Industry in the city, this Policy attempts to develop a more modern and vibrant 

ecosystem for Electronics and IT industry to support electronic governance initiatives of the 

Government of India and attract investment and talent to such industries in Rajasthan. Key 

focus areas of the policy include pioneering e-Governance initiatives, research & 

development in Electronic System Design and manufacturing, support of the Micro Small & 

Medium Enterprises and promotion of entrepreneurship that harnesses the huge talent pool 

of the people of Rajasthan, and ensuring inclusive growth – for one and for all.

1.2 Rajasthan e-Governance & IT Mandate

A. Vision

To achieve good governance and facilitate inclusive growth, harnessing ICT and 

evolving e-Governance with improvement in delivery of services, bridging the digital 

divide and evolving Digital Rajasthan.

B. Mission

a) Establishing complete participatory & transparent open Governance and Citizen 

Centric IT and e-Governance for the residents of Rajasthan

b) Branding Rajasthan on the IT Landscape

i. Establishing 7 Smart Cities in Rajasthan by 2020

ii. Positioning Rajasthan as Best IT Investment Destination

iii. Positioning and Branding Jaipur as IT, ITeS and R&D Hub in North and West 

India

c) Improvement in the environment for IT Industry in Rajasthan.

C. Objectives

a) Till 2025:

i. Achievement of up to 500,000 direct employable professionals in the ICT 

sector vide implementation of ICT/ESDM initiatives in Rajasthan with 

establishment of Rajasthan Skills Registry.

ii. Development of at least 2,000 technology startups in the State and 

prioritization of IT/ITeS/ESDM sector under Rajasthan Venture Capital Fund 

with specific capital for development of IT/ITeS/ESDM startups in Rajasthan.

iii. Increase in the current investment in 

IT/ITeS sector by 10 times.

iv. Increase in the IT turnover to INR 

50,000 crore. 

v. Increase in IT exports from the State 

to INR 5000 crore.

vi. Making two individuals (at least one 

female) in every household e-literate 

so as to bridge the digital divide.

b) Improvement in delivery of public services 

by leveraging e-Governance and 

m-Governance to achieve Efficiency, 

Effectiveness, Economy, Transparency, 

Accountability and Reliability in service 

delivery across all departments and 

functions and Re-engineer the 

Objectives

Till 2025:
Ÿ Make two individuals (at least 

one female) in every household 
e-literate 

Ÿ Achieve up to 5,00,000 direct 
employable professionals in the 
ICT sector

Ÿ Develop at least 2,000 
technology startups 

Ÿ Prioritize IT/ITeS/ESDM sector
Ÿ Increase in the current 

investment in IT/ITeS sector, 
Increase IT turnover to INR 
50,000 crore. and Increase in IT 
exports from the State to INR 
5000 crore.
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Government business practices and rules 

to ensure hassle-free service delivery.

c) Ensuring requisite connectivity to all 

Government offices up to Panchayat level 

by 2016.

d) Creating centralized, integrated and 

unified state datasets to ensure uniformity, 

de-duplication and updating.

e) Providing secure e-Space for 

personal/official storage with facility for 

authentication and workflow to residents 

and organizations, private or public, in 

Rajasthan.

f) Rise in awareness among the school and college children and society as a whole 

regarding environmentally sound e-Waste management and take steps for its 

proper disposal.

g) Implementation of a uniform website policy for Rajasthan Government with 

emphasis on user-friendliness of the interface for all inclusive percolation of the 

benefits of IT.

h) Promotion of Robotics and Open Source Technology for IT initiatives in Rajasthan.

A. Enabling actions shall be taken for implementation of existing and future 

e-Governance and m-Governance projects in the State with emphasis on Service 

Delivery, Right to Information and Grievance Redressal.

B. e-Enablement of all public services shall be carried out, which would include 

e-Submission of forms, electronic workflows, e-Payments, Use of DSC, online/SMS-

based status tracking and final delivery of services through e-means. It would also 

include (wherever required) cross-sharing of data amongst various departments/Govt. 

agencies, and e-Authentication.

C. Uniform and Unified Datasets, collated centrally as a Hub shall be developed to take 

care of issues like duplication, isolation and 

obsolescence. In complete adherence to the 

State e-Governance Framework, such 

Datasets shall follow a common structure, 

shall be centrally located, controlled and 

managed, and shall provide complete 

flexibility of expansion and integration using 

state-of-the-art technologies.

D.   Affidavits and Notary Attestation shall be 

completely removed and Datasets shall be 

used instead of documents for service 

delivery.

E.    Individual, Family, Governmental and 

Organisational secure e-Space shall be 

provided to residents and organisationsto 

enable them to secure their digital dialog and 

SECTION 2

e-Governance for All

2.1  Service Delivery – e-Governance and m-Governance

Ÿ Easy access and delivery of all 
Government services:
Ÿ Automated Unified Service 

Delivery and benefits 
transfer using e-Mitra and 
Bhamashah

Ÿ Unrestricted and seamless 
means of service delivery – 
Web Portals, Mobile, e-Mitra 
Kiosks

Ÿ Automated electronic 
verifications and secure 
storage – Raj eVault

Ÿ Next Generation IT 
Infrastructure: 
Ÿ Connectivity till village level 

(RajNET)
Ÿ Complete readiness for 

mobile  governance

Objectives
Ÿ Establishing Smart Cities 
Ÿ Automated Service Delivery 

with automated one-time 
verification of Government 
documents

Ÿ Connectivity up to Panchayat 
level by 2016

Ÿ Centralized, integrated and 
unified State Datasets 

Ÿ Promotion of Robotics
Ÿ Promotion of Open Source 

Technology 
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to allow safe document storage, sharing, e-Sign and approval protocol to avoid 

providing attestation of duplicate documents, enabling service delivery through all 

Government departments centrally in a paperless fashion.

F. One Person One e-Identity shall be achieved with unique online profile for each citizen 

under a common framework.

G. For delivering e-Services to citizens, Government will promote the use of upcoming 

technologies like NFC, cloud computing and social media. Further, multiple channels 

like mobile phones, tablets, call centres, TV, etc. will be used for such delivery.

H. Efforts would be undertaken to provide all government services through mobile devices 

for ‘on-the-move’ service delivery. Endeavour will be to provide services ‘Anywhere, 

Anytime, Any network, Any device’.

I. Self-service kiosks shall be installed across the State.

J. An integrated platform for reality check leveraging iFacts shall be used by the 

government to ensure end-to-end grievance redressal.

K. An endeavour would be made to analyse the behaviour of the citizens in usage of 

Government portals so as to constantly improve these portals and make them more 

user friendly.

L. Knowledge resources / Digital Library will be set-up that will maintain a repository of 

documents for use by general public and Govt. authorities. This would include official 

gazette notifications, acts, rules, regulations, circulars, policies and scheme documents 

for electronic access in a time-bound manner.

2.2 Office Automation

A. Government shall notify the acceptance of correspondence through emails 

received from the public. Further, use of official email ID would be mandated by 

Government for all official communications, which, inter alia, includes (i) 

responding to such correspondence of citizens, and (ii) for intra- and inter-

departmental communication within Government and communication with Govt. 

of India to make citizen-government interface more efficient and effective. 

B. Complete office automation in an integrated fashion shall be carried out, with 

end-to-end automated office processes and workflow automation, and shall 

ensure all government departments integrated on a common platform.

C. Common Gateway for all citizen services 

with corresponding required information 

available to public leveraging eMitra 

Integrated Service Delivery Platform and 

Bhamashah.

D. Integrated GIS-based Decision Support 

System shall be implemented and 

commissioned with GIS Mapping and 

Layers for all respective departments, and 

Government shall mandate the use of 

only this GIS-based decision making 

system by all departments.

2.3 IT Infrastructure

A. Creation of next generation IT 

Infrastructure and up-gradation of 

existing IT infrastructure shall be 

undertaken to bring it at par with the 

world class state-of-the-art infrastructure.

B. Further, development of IT infrastructure 

shall be undertaken to support the 

increasing requirements of Rajasthan including the rural areas to ensure that high 

speed internet connectivity reaches every citizen.

C. Extended State Data Centre to provide ‘on-the-go’ services through an integrated 

cloud-based mechanism to all the departments to minimize the overheads 

associated with managing the physical infrastructure and to ensure that all the 

components of IT infrastructure (Hardware, Software, Network, etc.) would be 

available as simple and configurable services.

D. Government shall endeavour to provide every state resident with high speed 

internet access (wired and wireless) for creation of smart city infrastructure This 

will be achieved, inter alia, through (i) making 7 Wi Fi cities in Rajasthan (ii) 

creation of fibre-ready urban homes.

Ÿ Automation of all Government 
offices
Ÿ GIS-based Decision Support 

System with GIS Mapping 
(Rajdharaa)

Ÿ Centralized Grievance 
Redressal (Rajasthan 
Sampark)

Ÿ Centralized Monitoring and 
Accountability System (RAAS 
& iFacts)

Ÿ Unification of Government 
information — creation of 
Centralized Data Repository

Ÿ ‘Anywhere, Anytime, Any 
network, Any device’ service 
delivery through mobile phones, 
tablets, call centres, TV, etc.

Ÿ One Person One e-Identity with 
unique online profile for each 
resident 

Ÿ Creation of next generation IT 
Infrastructure 
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SECTION 3

Bridging Human Capital Divide

3.1  Capacity and Skill Building

A. Rajasthan e-Governance Centre of Excellence 

with a mandate of IT for Jobs and 

Employability Assurance, Rural ICT workforce 

development and IT Education Incubation 

Units shall be established, and shall become 

the central authority for Capacity and Skill 

Building in IT/ITeS/ESDM/R&D fields in 

Rajasthan. This CoE shall be:

a) Strengthening of IT & Personality 

Development Program/soft skills 

curriculum with significant weightage in 

overall performance/grades and 

spreading of awareness about job opportunities in IT.

b) Standardized IT/ ITeS/ BPO/ KPO/ ESDM/ ITES-BPO certification for job aspirants 

for the industry. The certification shall be granted by relevant authorities in 

Government in association with the private sector thus adding credibility to the IT 

professional skills, reducing time and cost of hiring for recruiters.

c) Facilitating training and development of IT skills as well as personality 

development program for teachers and encouraging them to use IT to enhance 

the effectiveness of teaching.

d)    Encouraging introduction of IT Clubs for  students & faculty.

e)    Facilitating partnership between educational institutes and industry to provide 

courses/ training on emerging IT technologies.

f)     Facilitating setting up of e-Learning centres, in rural/ slum areas for promotion of 

IT education along with soft skills development and spreading awareness about 

job opportunities in IT.

Ÿ Making two individuals (at least 
one female) in every household 
e-Literate

Ÿ Facilitating partnership between 
educational institutes and 
industry 

Ÿ Utilising Digital India and Digital 
Rajasthan campaign for mass 
literacy

Ÿ Creating Rajasthan Skills 
Repository with Data bank of 
youth who are IT literate

E. Government shall encourage Green IT initiatives. Departments shall be disposing 

off their unusable, redundant and irreparable IT infrastructure as per the 

guidelines of e-Waste management. For this, guidelines on the obsolescence of IT 

hardware will be formulated.

F. Rajasthan Information Security Policy shall promote public trust in Government, 

with continual improvements to protect the State from cyber attacks and cyber-

disruptions, thus enhancing preparedness, security and resilience. 
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A. Benefits to Manufacturing Enterprises

a) Investment up to Rs.5 crore

i. Investment subsidy of 30% of VAT and CST which have become due and have 

been deposited by the enterprise for seven years.

ii. Employment Generation Subsidy up to 20% of VAT and CST which have 

become due and have been deposited by the enterprise, for seven years.

b) Investment more than Rs.5 crore and up to  Rs.25 crore

i. Investment subsidy of 60% of VAT and CST which have become due and have 

been deposited by the enterprise, for seven years.

ii. Employment Generation Subsidy up to 10% of VAT and CST which have become 

due and have been deposited by the 

enterprise, for seven years.

c) Investment more than Rs.25 crore

I. Investment subsidy of 70% of VAT 

and CST which have become due 

and have been deposited by the 

enterprise, for seven years.

ii. Employment Generation Subsidy up 

to 10% of VAT and CST which have 

become due and have been 

deposited by the enterprise, for 

seven years.

 The total amount of subsidy as   

mentioned above shall not exceed 

100% of EFCI.

2120

g) Transforming non-IT human resource to IT specialities taking advantage of Digital 

India and Digital Rajasthan campaign.

h) Strive towards digital economy and knowledge based society drawing upon the 

strength of Digital Rajasthan.

B. Possibility of introducing distance learning program/ vocational courses shall be 

explored in this respect. This would enable “anytime anywhere” learning.

C. Spreading awareness about job opportunities in IT and facilitating short-term job 

oriented certificate courses in various IT skills and Personality Development Program for 

unemployed educated youth shall be done.

D. Rajasthan Skills Repository with Data bank of students who are IT literate and suitable 

for deployment in the IT industry would be established, maintained and shared with 

the industry. This would enable the industry to have easy access to skilled manpower.

Ÿ VAT/CST Incentive – Investment 
& Employment Generation 
Subsidy
Ÿ Up to 80% for Manufacturing
Ÿ Up to 90% for Women, SC, 

ST, Persons with Disability
Ÿ Up to 100% for Backward 

and Most Backward Areas
Ÿ Up to 80% of VAT 

Reimbursement for Services 
Industry

Ÿ Up to 50% exemption on 
Land Tax, Electricity Duty, 
Entry Tax 

Ÿ Up to 100% exemption on 
Stamp Duty

SECTION 4

Inclusive Industry Promotion

4.1 IT/ITeS Industry Development
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d) Exemption from payment of 50% of Electricity Duty for seven years.

e) Exemption from payment of 50% of Land Tax for seven years.

B. Benefits to Service Enterprises

a) Reimbursement of 50% of amount of VAT paid on purchase of plant and 

machinery or equipment for a period up to seven years from date of issuance of 

the entitlement certificate, provided that for enterprises engaged in providing 

entertainment, the reimbursement shall be restricted to 25% of such amount of 

VAT paid;

b) Exemption from payment of 50% of Electricity Duty for seven years

c) Exemption from payment of 50% of Land Tax for seven years.

C. Special Provisions for Women, Scheduled Castes, Scheduled Tribes and 

Persons with Disability Enterprise

 Eligible Women/Schedule Caste (SC)/Schedule Tribe (ST)/Person with disability (PwD) 

enterprises shall in addition to the benefits specified in other clauses, be eligible to avail 

the following additional benefits:

a) A manufacturing enterprise shall get additional Investment Subsidy to the extent of 

10% of VAT and CST which have become due and have been deposited by the 

enterprise.

b) A service enterprise shall get additional 10% reimbursement of VAT paid on the 

plant and machinery or equipment for a period up to seven years from date of 

issuance of the entitlement certificate for this purpose.

D. Benefits to Enterprises in Backward and Most Backward Areas

a) An eligible enterprise, making investment in a backward area or a most backward 

area shall be granted the same benefits as would have been applicable if the 

enterprise was located elsewhere in the State but the period of benefit, except for 

interest subsidy, shall be extended to ten years.

 Provided that the State Government may, on the recommendation of the State 

Empowered Committee (SEC), grant to a manufacturing enterprise and a service 

enterprise making an investment in a backward area, such benefits as mentioned 

in below mentioned clauses b and c respectively, which are applicable for 

investments in most backward areas, with a view to attract investment in the 

backward area.

b) A manufacturing enterprise, making investment in a most backward area shall, in 

addition to benefits under clause a above, get additional investment subsidy of 

20% of the VAT and CST which have become due and have been deposited by the 

enterprise, for a period of seven years.

c) A service enterprise making investment in a backward area shall, in addition to 

benefits mentioned in other clauses of the Scheme, get 

additional 10% reimbursement of VAT paid and a service 

enterprise making investment in a most backward area 

shall, in addition to benefits mentioned in other clauses, 

get additional 20% reimbursement of VAT paid on the 

plant and machinery or equipment for a period up to 

seven years from the date of issuance of the entitlement 

certificate for this purpose. 

E. Power to Grant Customized Package

a) Notwithstanding anything contained in the Scheme, the 

State Government, on the recommendation of State Empowered Committee 

(SEC), may grant a customized package under section 11 of the Rajasthan 

Enterprises Single Window Enabling and Clearance Act, 2011, to the 

manufacturing enterprises investing more than Rs.200 crore or providing 

employment to more than 400 persons.

b) Notwithstanding anything contained in the Scheme, the State Government may 

grant a customized package to the service enterprises investing more than Rs.200 

crore or providing employment to more than 500 persons.

F. MSME Sector

 Manufacturing enterprises in the MSME sector shall, in addition to benefits mentioned 

above, if applicable, be granted the following benefits:

Special 
Customized 
Packages as per 
RIPS 2014 and 
subsequent 
amendments/ 
addendums
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a) For micro and small enterprises in rural areas, 75% exemption from payment of 

electricity duty in place of 50% exemption from payment of electricity duty, as 

provided in notification number F.12(99)FD/Tax/07-56 of 15.10.2009, as 

amended from time to time.

b) Reduced CST of 1%, against C Form, on sale of goods for a period of ten years, 

for micro and small enterprises as provided in notification number 

F.12(99)FD/Tax/07-66 of 14.02.2008 as amended from time to time;

c) 50% exemption from payment of Entry Tax on raw and processing materials and 

packaging materials excluding fuel as provided in notification number 

F.12(99)FD/Tax/07-65 of 14.02.2008 as amended from time to time; and

d) Reduced Stamp Duty of Rs.100 per document in case of loan agreements and 

deposit of title deed and lease contract and Rs.500 per document in case of 

simple mortgage with or without transfer of possession of property executed for 

taking loan for setting up of micro, small or medium enterprises or enhancing 

credit facilities or transfer of loan account from one bank to another by MSME as 

provided in notification number F.2 (97)FD/Tax/2010- 11 of 25.04.2011.

G. ESDM Sector

 Enterprises making a minimum investment of Rs.25 lakh rupees in the ESDM sector 

shall, be granted the following benefits:

a) Investment Subsidy of 75% for first four years, 60% for next three years and 50% 

for the last three years, of VAT and CST which have become due and have been 

deposited by the enterprise, for ten years;

b) Employment Generation Subsidy up to 10% of VAT and CST which have become 

due and have been deposited by the enterprise, for ten years; and

c) 50% exemption from payment of Entry Tax on capital goods, for setting up of 

plant for new unit or for expansion of existing enterprise or for revival of sick 

industrial enterprise, brought into the local areas before the date of 

commencement of commercial production/operation.

H. Robotics Centre

 The State shall promote establishment of Robotics Centres acting for the future of 

robotics by casting the vision, and supporting the 

technology of robotics through Robotics enterprise 

promotion in Rajasthan. On investments of Rs.50 crore or 

more for establishment of such centres, Interest Subsidy of 

5% on term loan taken from State Financial 

Institution/Finance Institution/banks recognized by RBI 

subject to a maximum of Rs.10 lakh per year for a period 

up to 5 years or up to the period of repayment of loan, 

whichever is earlier, from the date of commencement of the centre shall be provided.  

I. Benefits for Internet Connectivity

' Subsidy on Bandwidth for Connectivity (for BPOs/KPOs)

25% subsidy on Bandwidth for connectivity paid to Internet Service Provider (ISP), 

subject to maximum of Rs.5 lakh per annum, shall be available for a period of two 

years from the date of starting commercial production/operation. The subsidy 

amount will be determined on the basic benchmark prices to be declared by 

Government separately.

' Gateway and High Bandwidth Backbone

The State Government shall encourage private sector to become ISPs in the districts 

and set up international gateways in the State. The State Government shall 

facilitate and promote the establishment of 

broadband digital network (both wired and 

wireless) in the State.

J. Rajasthan Venture Capital Fund/SME 

Tech Fund RVCF II

 25% of Rajasthan Venture Capital Fund shall 

be en-marked for IT/ITeS Sector. SME Tech 

Fund RVCF II with a committed corpus of over 

Rs.155 crore, raised by RVCF shall support 

enterprises in the high tech/emerging sectors 

that are of value to the Indian Economy, 

Ÿ 25% subsidy on Internet 
Bandwidth

Ÿ Venture Capital
Ÿ 25% of Rajasthan Venture 

Capital Fund en-marked for 
IT/ITeS Sector

Ÿ RVCF SME Tech Fund II for 
IT/ITeS Sector

Ÿ Exemption from Zoning 
Regulations and Land 
Conversion to IT Parks/IT 
Campuses, IT Industry

Inclusive Industry Promotion

Interest 
subvention on 
investment upto 
Rs.50 crore for 
Robotics
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commercially viable in terms of profitability and exhibit substantial future growth 

potential. 

 IT/ITeS enterprises shall be eligible for support from this fund.

K. Exemption from Zoning Regulations and Land Conversion

 IT Parks/IT Campuses notified by the Department of Industries/Department of IT&C 

and IT industry, i.e., IT/ITES Units/Companies shall be exempted from the Zoning 

Regulations and payment of conversion charges, subject to the provisions of State Acts 

and the following:

' a maximum area limit (to be notified separately)

' ensuring environmental safeguards

L. Stamp Duty and Registration Fee Exemption

a) Enterprises with investment up to Rs.5 crore shall be provided 50% exemption 

from payment of stamp duty on purchase or lease of land and construction or 

improvement on such land.

b) Enterprises with investment of Rs.5 crore and more shall be provided 100% 

exemption from payment of Stamp Duty on purchase or lease of land and 

construction or improvement on such land.

M. Interest Subsidy

 Service Enterprises making investment more than Rs.25 lakh shall be provided 5% 

Interest subsidy on Term Loan taken from State Financial Institutions/ Financial 

Institutions/ Bank recognized by Reserve Bank of India for purchase of equipment 

required for rendering services related to 

IT/ITeS Sector, subject to a maximum of Rs.5 

lakh per year for a period of 5 years or up to 

the period of repayment of loan, whichever is 

earlier, from the date of commencement of 

commercial operation.

 The enterprises which are engaged in 

manufacturing and rendering of services 

Ÿ Upto 5% Interest Subsidy on term 
loans

Ÿ Reimbursement of Patent Filing 
Costs upto Rs.3 lakh per patent 
awarded per year

Ÿ 30% Reimbursement of Quality 
Certification Costs upto Rs.5 lakh

both, in IT/ITeS Sector, shall have an option to opt for:

a. Investment Subsidy and Employment Generation Subsidy, or

b. Interest Subsidy

N. Patent Filing Costs

 The Government of Rajasthan is keen to encourage the filing of patents by companies 

located within the State. The Government will, therefore, reimburse the cost of filing 

patents to companies having their headquarters in Rajasthan for successfully receiving 

patents. Reimbursement of such cost will be limited to a maximum of Rs.3 lakh per 

patent awarded per year.

O. Networking and Business Growth Support

' Business Networking

Government shall promote and encourage participation in international events by 

the ICT industry in form of joint delegation.

P. Quality Certifications

 The Government of Rajasthan will reimburse 30% of expenditure incurred for obtaining 

quality certifications for CMM Level 2 upwards. Reimbursement will be limited to a 

maximum of Rs.5 lakh. Similar reimbursement will be made to BS7799 for security and 

also for ITES Companies for achieving COPC and eSCM certifications. The IT/ITES 

units/companies/firms can claim this incentive only once. A company/firm can claim 

incentive for BS7799 or any one of CMM Level 2 upwards/COPC/ eSCM.

Q. Protection of IPR

 There will be a legal mechanism to control piracy of 

information technology products. Intellectual Property 

Right (IPR) protection support will be given to all 

entrepreneurs developing software and animation. All 

online transactions would be secured by a fool-proof 

mechanism of digital signature and biometric-like 

Outstanding 
Performance 
Awards in 4 
categories with a 
grant of Rs1.5 lakh 
for each award
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fingerprint and its recognition.

R. Outstanding Performance Awards

 Registered IT/ITES units in the State will be considered for ‘Outstanding Contribution 

Award’ in form of grant each year in each category on the basis of objective criteria 

published by the Government.

 Awards shall be given to the following categories:

' New Ventures – Most Promising Venture

' IT Enterprises – Best performing IT Company

' Innovation Leader – Enterprise that has displayed the maximum innovation in its 

products and services

' Startup Ventures

 A total of 3 awards shall be given in each category, with a Grant of Rs.1.5 lakh for 

each award.

S. Incubation Units

 The state shall be promoting sectorial incubation units for development of concerned 

sector, in partnership with industry and academia. IT/ITeS/ESDM/R&D Incubation Units 

in Sitapura EPIP Zone shall be promoted by the State. 

T. Manpower Development Subsidy

 Subsidy on Manpower development shall be provided in respect of Training/Technical 

up-gradation/Skill up gradation of local persons in a registered training 

organization/institution subject to a ceiling 

Investment in fixed capital  Total Ceiling

Up to Rs.25 lakh    Rs.1.5 lakh

Rs.25 lakh to 50 lakh  Rs.3 lakh

Rs.50 lakh and above Rs.5 lakh

U. Auxiliary Support for Investors

 All IT companies would be notified as ‘Public Utility 

Service’ providers under the Industrial Disputes Act, 1947.

Reimbursement 
on fixed capital 
up to Rs.5 lakh 
for Manpower 
Development 

 All IT units, given the nature of their operations, will be granted permission to work on 

a 24x7 model.

4.2 General Incentives 

 General incentives available to the ICT industry, automatically are:

a) IT/ITES units are exempt from the purview of the Pollution Control Act, except in 

respect of power generation sets.

b) IT/ITES units/companies are exempt from the purview of statutory power cuts.

c) The regulatory regime of labour laws shall be simplified to suit the needs of IT & 

ITES companies. General permission shall be granted to all IT & ITES companies 

to have 24x7 operations/to run in three shifts. 

d) Barriers pertaining to employment of women at night shall be removed, the 

companies will be instructed to offer employment to women with adequate 

security to them for working at night.

e) The IT & ITeS companies will be permitted to self-certify that they are maintaining 

the registers and forms as contemplated and prescribed under the following Acts:

i. The Payment of Wages Act, 1936

ii. The Minimum Wages Act, 1948

iii. The Workmen’s Compensation Act, 1923

iv. The Contract Labour (Regulations and Abolition) Act, 1970

v. Employees State Insurance (Amendment) Act, 2010

vi. Bombay Shops and Establishment Act

vii. The Payment of Gratuity Act, 1972

viii. The Maternity Benefit Act, 1961

ix. Equal Remuneration Act, 1976

x. Water (Prevention and Control of Pollution) Act, 1974

xi. Employment Exchange Act, 1959

xii. The Factories Act, 1948

xiii. Employees’ Provident Fund & Miscellaneous Provisions Act, 1952

f) IT/ITES units/companies and non-hazardous hardware manufacturing industry are 

declared as essential service.
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A. Applicability

a) All Departments/Companies/Corporations/Institutions/Organizations/Bodies on 

whom this Policy is applicable must ensure that there are proper procedures in 

place for the condemnation and disposal of IT equipment that is unserviceable or 

is no longer required. This Policy shall be applicable to the following departments 

and bodies:

i. All Government Departments under the aegis of Government of Rajasthan

ii. All Companies/Corporations/Autonomous Bodies/Local Bodies under the 

aegis of Government of Rajasthan

iii. All PSUs under the aegis of Government of Rajasthan

B. Definition of IT Equipment

a) Hardware

 By its own nature IT equipment is constantly evolving and this can therefore 

become a very broad category making it impossible to list every single item or 

group of items within this policy document; however a non-exhaustive list of IT 

and related equipment to be considered for this purpose is associated.

b) Software

 Software can be summarized as follows:

i. Desktop Software: all applications and related data loaded onto a desktop or 

laptop computer.

ii. Server Software: all applications and related data loaded onto a local or 

networked server.

iii. Hosted Solution: all applications and related data (owned by GoR) hosted 

on/off site.

Green IT

5.1  Condemnation and Disposal of IT Equipment

SECTION 5 C. Useful life of various items and replacement

Depending upon the nature, usage, maintenance cost, obsolescence in terms of 

technology, up-gradation of technology, etc., the related items are classified in 

following categories for the purpose of disposal of these items. The detailed non-

exhaustive list of category-wise items is available in section 5.2:

Category Nature Suggestive Items Useful/Productive Life

I Immediate
obsolescence
/ use-and- 
throw 
products

Printing Consumables 
(Non-refillable Ink Toners), 
CDs, DVDs, Digital Audio 
Tapes (DAT), UPS Batteries

As per usage. No residual 
value determined. However, 
proper inventories of 
purchase, issue and final 
use/disposal, etc. would be 
maintained in order to keep 
an accounting system.

Low life/ Fast
obsolescence 
products Laptops, Pen Drive, 

External Hard Disk Drive 
(HDD), etc.

Three years in case of 
Laptops, Pen Drive, HDD, 
etc. for replacement. 
Residual values determined 
separately.

Mobile Phones Two yearsII

Medium
obsolescence
/ Medium 
life products

Desktops, Printers, Multi- 
functional Devices (MFDs), 
Scanners, Multi-media 
Projectors, UPS Systems, 

Five years for replacement.III

Slow 
obsolescence/
long life 
products

Fax, EPABX, Electronic items 
such as cameras, TVs, DVD 
Players, Public Address 
Systems, Electronic Calorie 
Meter, etc.

Seven yearsIV

V Software Software like MS Office, 
Oracle, MS-SQL, 
MS-Windows, Antivirus, etc.

Please refer to the 
explanation given below.

Note: The above mentioned items can be used beyond the mentioned/specified life till such time 
these items continue to serve the purpose.
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a) Use-and-throw products: These products have no fixed life and can be used till 

these are consumed or are under replacement warranty (like SMF batteries are 

covered under 1 year replacement warranty from the manufacturer). However, the 

user departments must maintain proper inventory of purchase, issue and disposal 

thereof so as to ensure prudent official use of these items.

b) Low life products: The general useful/productive life in the case of products/items 

in this category would be two years in the case of a Mobile Phone Instrument and 

three years in the case of laptops and other items mentioned therein for 

replacement purposes. However, one may use the same for longer period so long 

as the item/equipment serves the purpose.

c) Medium life products: The useful/productive life of products in this category is 

fixed at 5 years even though the products can be continued to be used for longer 

period in an organisation/department, being a multiple level of usage in terms of 

level of works to be done like Software development/testing, Data Processing, 

Information searching, Word processing, etc. Accordingly, the life of these 

products is fixed as five years for replacement purposes. However, one can use the 

equipment for longer period so long as it fulfills the user requirements.

d) Long life products: It has been observed that these products can be used for more 

than 5 years due to comparative stability in specifications/services. Accordingly, 

the replacement life of these products is fixed as 7 years. However, one can use 

the same for longer periods so long as these products serve the user requirements.

e) Software: Purchase of software can be booked as a one-time office expenditure. 

The old software can be upgraded into latest version by taking the benefit of old 

purchase in case scheme is available from the developer/principal company. In the 

alternative, latest software can be purchased and in that case the residual value of 

the old software can be treated as NIL. The old software can be donated to the 

State/Central recognised Service/Education Organisations.

D. Grounds for condemnation

For all condemnation cases, the concerned department shall form a committee 

comprising minimum 3 members, one of which shall be from the finance/accounts 

department and one member shall be a representative of DoIT&C in the department. If 

in case there is no member of DoIT&C in the concerned office, the matter shall first be 

escalated to the HO of the concerned department and if not resolved, then to the 

DoIT&C.

The lCT Products/Equipment can be condemned on following grounds:

a) Technically obsolete

i. Completed the life span as mentioned in Clause 4 and 5 and currently not in 

working condition.

ii. Technology outdated affecting performance and output that is expected out 

of it.

iii. Package Software can only be condemned by declaring it as technically 

obsolete when no more updates or support are available from OEM.

b) Beyond Economical Repairs

 lCT Products/Equipment can be declared BER when these Products/Equipment 

cannot be upgraded or maintained economically/warrant extensive repairs and 

replacement of sub-assemblies/accessories and the combined cost of which 

exceeds certain percentage (50%) of the current cost of an equivalent system. The 

same can be ascertained from the vendor who is giving AMC support.

c) Non-repairable

 ICT Products/Equipment can be condemned due to non-availability of spare-parts.

d) Physically damaged

 ICT Products/Equipment that have been damaged beyond repair due to fire or any 

other reason beyond human control can be condemned as Physically Damaged.

E. Disposal/alternate Use

a) The primary mechanism of alternate use, which must be considered in cases 

where the said item(s) are still in usable condition, should be to transfer the 

item(s) to Government School(s) of the districts in which the said office is located.

b) For this purpose, if the said item(s) are found usable by the DoIT&C representative 

in the department, a committee with DEO/BEO should be constituted to decide 

where the items can be sent for optimum usage.

c) Only if the possibility of usage by Government schools is found negligible, should 

the process of disposal be initiated by the department/office.
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d) The mode of Condemnation may be done either by Buyback or Disposal, as 

decided by the committee formed for condemnation by the concerned 

department.

e) Buyback

 If the committee decides to choose Buyback mode of Condemnation, the proposal 

for purchasing new ICT Products/Equipment under buyback mode will be sent by 

the concerned Department to DoIT&C for obtaining NOC. The Buyback rates for 

specific hardware as finalized in the ongoing Rate Contract shall be applicable. If 

the Buyback rates are not specified in the Rate Contract then the committee will 

decide the Buyback rates based on their assessment, after comparing similar Rate 

Contract in the past and in consultation with the Vendor.

f) Disposal

 If the committee decides to choose disposal mode of Condemnation, the 

concerned Department can dispose it through Tender, Auction or Scrap depending 

on assessed residual value of the ICT Products/Equipment and as per the 

procedure laid down in this Policy document.

i. For the Products/Equipment with residual value above Rs.2 Lakh, the 

Department can dispose it through Advertised Tender or Public Auction.

ii. For Products/Equipment with residual value less than Rs.2 Lakh, the mode of 

disposal will be determined by Department’s Competent Authority, keeping in 

view the necessity to avoid accumulation of such Products/Equipment and 

consequential blockage of space and also the deterioration in value of 

Products/Equipment to be disposed of.

F. Process of Disposal through Advertised Tender

The broad steps to be adopted for this purpose are as follows:

a) Preparation of bidding documents

b) Invitation of tender for the condemned ICT Products/Equipment to be sold

c) Opening of bids

d) Analysis and evaluation of bids received

e) Selection of highest responsive bidder

f) Collection of sale value from the selected bidder

g) Issue of sale release order to the selected bidder

h) Release of the condemned ICT Products/Equipment that were sold to the selected 

bidder

i) Return of bid security to the unsuccessful bidders

 The important aspects to be kept in view while disposing the condemned ICT 

Products/Equipment through advertised tender are as under:

a) The basic principle for sale of condemned ICT Products/Equipment through 

advertised tender is ensuring transparency, competition, fairness and 

elimination of discretion. Wide publicity should be ensured of the sale plan 

and the Condemned ICT Products/Equipment to be sold. All the required 

terms and conditions of sale are to be incorporated in the bidding document 

comprehensively in plain and simple language. Applicability of taxes, as 

relevant, should be clearly stated in the document.

b) The bidding document should also indicate the location and present condition 

of the condemned ICT Products/Equipment to be sold so that the bidders can 

inspect the condemned ICT Products/Equipment before bidding.

c) The bidders should be asked to furnish bid security along with their bids. The 

amount of bid security should ordinarily be ten per cent of the assessed or 

reserved price of the condemned ICT Products/Equipment. The exact bid 

security amount should be indicated in the bidding document.

d) The bid of the highest acceptable responsive bidder should normally be 

accepted. There should normally be no post tender negotiations. If at all 

negotiations are warranted under exceptional circumstances, then it can be 

with HT (Highest Tenderer) if required.

e) In case the total quantity to be disposed of cannot be taken up by the highest 

acceptable bidder, the remaining quantity may be offered to the next higher 

bidder(s) at the price offered by the highest acceptable bidder.

f) Full payment, i.e. the residual amount after adjusting the bid security should 

be obtained from the successful bidder before releasing the condemned ICT 

Products/Equipment.

g) In case the selected bidder does not show interest in lifting the sold 

condemned ICT Products/Equipment, the bid security should be forfeited and 
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other actions initiated including re-sale of the condemned ICT 

Products/Equipment in question at the risk and cost of the defaulter, after 

obtaining legal advice.

G. Process of Disposal through Auction

a) The Department may undertake auction of condemned ICT Products/Equipment 

to be disposed of either directly or through approved auctioneers.

b) The basic principles to be followed here are similar to those applicable for disposal 

through advertised tender so as to ensure transparency, competition, fairness and 

elimination of discretion. The auction plan including details of the condemned lCT 

Products/Equipment to be auctioned and their location, applicable terms and 

conditions of the sale, etc. should be given wide publicity.

c) While starting the auction process, the condition and location of the condemned 

lCT Products/Equipment to be auctioned, applicable terms and conditions of sale 

etc., should be announced again for the benefit of the assembled bidders.

d) During the auction process, acceptance or rejection of a bid should be announced 

immediately. If a bid is accepted, earnest money (not less than twenty-five percent 

of the bid value) should immediately be taken on the spot from the successful 

bidder either in cash or in the form of Deposit-at-Call-Receipt (DACR), drawn in 

favour of the Department selling the condemned lCT Products/Equipment.

e) The condemned lCT Products/Equipment should be handed over to the successful 

bidder only after receiving the balance payment.

f) The composition of the auction team will be decided by the competent authority. 

The team should however include an Officer of the Internal Finance Wing of the 

Department. 

g) A sale account should be prepared for goods disposed of, duly signed by the 

officials who supervised the sale or auction.

H. Process of Disposal at Scrap Value or by Other Modes

a) If the Department is unable to sell condemned lCT Products/Equipment in spite of 

its attempts through auction and advertised tender, it may dispose-off the same at 

its scrap value with the approval of the competent authority in consultation with 

Finance division.

b) In case the Department is unable to sell condemned ICT Products/Equipment even 

at its scrap value, it may adopt any other mode of disposal including destruction of 

the Products/Equipment in an eco-friendly manner so as to avoid any health 

hazard and/or environmental pollution and also the possibility of misuse of such 

Products/Equipment.

c) All rules, regulations and norms of e-Waste Management, Energy Efficiency and 

bio-friendly disposal of all electronic waste containing substances like Lead, 

Cadmium, Mercury, PVC that have the potential to cause harm to human health 

and environment must be followed by the departments.

I. Responsibility of Department

a) Each unit of department will prepare equipment condemnation note which should 

be individually numbered having equipment description, including the make, 

model, serial number, asset register number, purchase date, purchase price, 

reason for condemnation and additional information, if any.

b) Department will constitute a condemnation committee which will review all 

condemnation notes and decide about the condemnation of equipment as per 

guidelines given above. The committee should have at least one member from 

accounts/finance background and also the representative of DoIT&C in the 

department as a member.

c) All procedure and rules made under relevant Rules of the Government on 

maintenance of records for condemnation of non-consumables items will be made 

in these cases.

d) The condemnation report so prepared by the department based on these 

guidelines will be sent to the headquarters of concerned department for approval 

by the nodal officer. The condemnation will be done only after approval is 

obtained from the headquarters of the said department. To avoid piece-meal 

approach, all cases of a department may be processed once a year in May-June.
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5.2 LIST OF ICT EQUIPMENT

Category I

' CD ROM/DVD/Compact Disk

' Floppy Disk

' Tapes DAT/DLT

' Ribbons

' Toners – non refillable

' Ink jet cartridges

' Inks for output devices

' Any type of Cell/Batteries beyond repair

Category II

' Laptop Computers

' Note book Computers

' Palm top Computers/PDA

' iOS/Android/ Windows based mobile & smartphones, iPad/ Tablets

' Hard Disk Drives / Hard Drives

' RAID Devices & their Controllers

' Floppy Disk Drives

' CD ROM drives

' Tape Drives – DLT Drives / DAT

' Optical Disk Drives

' Other Digital Storage Devices, Pen Drive, Memory Card

' Key Board

' Monitor

' Mouse

' Multi-Media Kits

' Access Card

' Electronics Purse

' Electronics Wallet

' Universal Pre-payment card

' Smart card etc.

Category III

' Desktop

' Personal Computer

' Servers

' Work-station

' Nods

' Terminals

' Network PC

' Network interface card (NIC)

' Adaptor-ethernet/PCI/EISA/combo/PCMCIA

' SIMMs-Memory

' DIMMs-Memory

' Central Processing Unit (CPU)

' Controller-SCSI/Array

' Processors-Processor/Processor Power Module/Upgrade

' Dot-matrix printers

' Laser jet printers

' Ink jet printers

' Desk jet printers

' LED printers

' Line printers

' Plotters

' Pass book Printers

' Hubs

' Routers

' Switches

' Concentrators

' Trans-receivers

' Switch Mode Power Supplies

' Uninterrupted Power Supplies
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Category IV

' Telephones

' Videophones

' Facsimile Machines/Fax cards

' Tele-Printers/Telex machines

' PABX/EPABX/RAX/MAX –Telephone exchange

' Multi plexers/Muxes

' Modems

' Telephone Answering Machines

' Tele-Communication Switching Apparatus

' Antenna & Mast

' Wireless Datacom Equipment 

' VSATs

' Video Conferencing Equipment

' Including Set Top Boxes for both Video and Digital Signalling

' Fibre Cable

' Copper Cable

' Cables

' Connectors, Terminal Blocks

' Jack Panels, Patch Cord

' Mounting Cord, Patch Panels

' Back Boards, Wiring Blocks

' Surface Mount Boxes

' Printed circuit Board Assembly/populated PCB

' Printed Circuit Board/PCB

' Transistors

' Integrated Circuits/ICS

' Diodes/Thyristor/LED

' Registers

' Capacitors

' Switches (On/Off, Push- button, Rocker, etc.)

' Plugs/Sockets/Relays

' Magnetic Heads, Print Heads

' Connectors

' Microphones/Speakers

Category V

' Application Software

' Operating System 

Green ITRajasthan E-Governance IT & ITeS Policy 2015



4342

A. Foundation of Information Security

 The State of Rajasthan recognises its dependence on information systems for effective 

operations of its e-Governance Initiatives. It is, therefore, essential that this information 

infrastructure is secure from destruction, corruption, unauthorized access, and breach 

of confidentiality, however accidental or deliberate.

 Information Security requirements are of utmost importance for the State. Successful 

internal co-operation requires that a common security concept prevails in the GoR. 

 The objective is to define standards to ensure that information is secure at all times, in 

turn creating a foundation upon which sound internal controls within the computerized 

environment can be exercised. This is applicable to all officers and officials associated 

with Rajasthan Government/Boards/Corporation/PSUs/Third Parties.

 It is vital that we continue our efforts with security and risk management so as to equip 

ourselves to meet the challenges of service running catering to the citizens of the State 

and give each User Department the means to fulfil its mandate for delivering Citizen 

Services.

B. Need for Information Security

 State requires an information security policy for the following reasons.

a) Maintaining Confidentiality: Confidentiality of information is mandated by IT laws 

(IT Amendment Act 2008) followed by GoR. Different classes of information 

warrant different degrees of confidentiality. The hardware and software 

components that constitute the IT assets represent a sizable monetary investment 

that must be protected. The same is true for the information stored in its IT 

systems, some of which may have taken huge resources to generate, and some of 

6.1  Information Security Policy

SECTION 6
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which can never be reproduced.

b) Integrity & Availability: The integrity and availability of information, whether 

acquired, provided or created must be ensured at all times.

c) Safeguarding Critical Information: Critical information like audit reports, budgets, 

sensitive and confidential information is protected from unauthorized access, use, 

disclosure, modification and disposal, whether intentional or unintentional.

d) Awareness among officers and officials: officers and officials, third party users are 

made aware of the information security policy.

C. Review & Evaluation

 The State shall be responsible for review and approval of Information Security Policy at 

the time of any major change(s) in the existing environment or once every year, 

whichever is earlier. Review shall take place in response to significant changes 

including but not limited to changes in risk assessment, security incidents, new 

vulnerability, change in technology or network infrastructure. The changes suggested in 

the Policy shall be approved from the appropriate authority and institutionalized within 

State with intimation to all concerned.

D. Information Security Organization Structure

 Figure 1

Senior-most State 
level officer of 
DoIT&C, in absence 
of such officer as 
nominated by HOD

Information Security Officer 
(Department/ District 
collectorate specific)

Centralized Incident 
Response Team at 

DoIT&C Level 

Nominated by CISO Addl. Chief Information Security Officer

Nominated by ISO 
with the consent of 
Department HOD

Information Security Manager (Can 
be equal to or more than one as per 

requirement of department)

Office level End Users

HOD, IT&C Chief Information Security Officer
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a) Chief Information Security Officer (CISO)

 The Chief Information Security Officer shall provide the direction and support for 

all information security initiatives. The CISO is responsible for providing direction 

and leadership through: 

i. Reviewing and Approval of the Information Security Policy.

ii. Approval of the resource requirements (human, IT Assets and financial) for 

information security.

iii. Driving information security initiatives across GoR. 

iv. Conducting status review(s) of security implementation at Government 

Departments. 

b) Additional Chief Information Security Officer (Addl. CISO)

i. Review the Information Security Policy periodically.

ii. Propose the resource requirements (human, IT Assets and financial) for 

information security.

iii. Prepare roadmap to drive information security initiatives across the State. 

iv. Monitor security implementation at Government Departments.

v. Organize a refresher course for Information Security Officer with regards to 

Information Security.

vi. Prepare the classification of Information assets.

vii. Understanding and Circulation of all the IT laws and amendments to 

Concerned ISOs.

c) Incident Response Team (IRT)

 Incident Response Team will be an independent body headed by officer 

nominated by HOD, IT&C. Members of IRT shall include Subject Matter Experts 

from all domains viz. legal, administrative, technical, etc.

 Figure 2 

SME-Legal SME-Administrative SME-Technial

SME-Any other 
suggested 

by HOD, IT&C

Officer nominated 
by HOD, IT&C

The IRT will check the authenticity of security incident and shall forward the 

request to CERT-In for resolution and coordinate with them till the closer of 

incident.

 An Incident Reporting Team shall be made responsible for root cause analysis of 

security incidents and to preserve the logs and details for legal actions collected 

during analysis and recommend the preventive and corrective action to ISO. This 

team will be established by DoIT&C.

d) Information Security Officer (ISO)

 The ISO assumes overall responsibility for ensuring the implementation, 

monitoring, training and enforcement of the information security policy and 

standards within the department/ district collectorate office 

i. ISO will be responsible for the implementation of the Information Security 

Policy and monitor the compliance by departmental officials.

ii. Recommending, coordinating and implementation of information security 

policies, standards, processes, training and awareness programs; to ensure 

appropriate safeguards are implemented. 

iii. ISOs are responsible for ensuring that appropriate controls are in place on the 

IT Assets to preserve the security properties of confidentiality, integrity, 

availability and privacy of departmental information 

e) Information Security Manager (ISM)

 Information Security Manager of respective departments is responsible for: 

i. Administering security tools, reviewing security practices, identifying and 

analyzing security threats and solutions and responding appropriately to 

security violations. 

ii. Administration of all user-ids and passwords and the associated processes for 

reviewing, logging, implementing access rights, emergency privileges and 

reporting requirements. 

f) End User

End User is responsible for following: 

i. It is the responsibility of each end user to report any incident which is 

observed /suspected to ISM.

ii. Users shall not test any existence of vulnerability in the information systems.
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iii. Understand the IT laws and amendments.

iv. Avoid breaches of any law, statutory, regulatory and/ or contractual 

obligations as well as security requirements.

6.2 Asset Management

A. Introduction

 For information systems to be used effectively, efficiently and legally the assets that 

make up those systems must be properly controlled. This is referred to as asset 

management.

 Asset management is not limited to stock of information (electronic data) but also 

covers physical computer equipment’s/Softwares used to access them. This Policy shall 

emphasize on the importance of identification /classification of IT assets to ensure 

adequate accountability and responsibility of the ISO/ISM. The Policy also ensures that 

information systems needs to be suitably protected based on the confidentiality, 

integrity and availability of the information systems. 

B. Responsibility

 ISM shall be made responsible for following:

a) A computer-based Asset Register shall be prepared and maintained for recording 

all Information Assets with their appropriate classification.

b) Providing Asset Management reports to user department as and when required on 

approval from ISO. 

C. Ownership

ISO shall ensure that Information assets belonging to department has been identified 

and documented. The ISO shall be responsible for following:

a) Ensuring that all the Information assets are recorded in asset register

b) Establishing the classification scheme of the Information assets.

c) Implement appropriate security controls to safeguard the Information assets as per 

Information Security Policy.

d) Review and update the asset register to reflect any changes to the access rights 

and or the classification scheme of the IT asset.

D. Information Classification

 All information assets will have different degrees of sensitivity and accessibility to the 

organization. Information shall be classified appropriately as applicable for each 

department into the following categories: 

a) Secret: This is applied to information unauthorized disclosure of which could be 

expected to cause serious damage to the National/State security or National/State 

interest. This classification should be used for highly important information and is 

the highest classification normally used. E.g. Visits of VIPs, security arrangements 

during VIP visits and international events, information related to critical 

infrastructure such as configuration details of servers in data centres, etc. 

b) Restricted: This shall be applied to information, unauthorized disclosure of which 

could be expected to cause damage to the security of the department or could be 

prejudicial to the interest of the department or could affect the department in its 

functioning. The information that is used as official information for departmental 

level only (Restricted Circulation), etc.

c) Public: Information available in public domain like Government websites etc.

 It is the responsibility of the ISO to appropriately classify their assets. The 

classification process shall be completed for existing assets and shall be 

undertaken for any new project at the time of deploying a new asset or generation 

of information.

6.3 Data and Information Security

A. Introduction

The Data and Information Security ensures that the officers and officials, contractors, 

consultants and vendors who have access to GoR information and associated 

Information assets understand their security responsibilities that are required to 

maintain the protection of critical information and the controls that are required to 

protect the information assets from human error, theft, fraud and/ or their misuse are 

implemented.
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B. Objective

 All officers and officials, contractors, consultants and vendors who have access to GoR 

information and associated IT assets are required to understand and practice their 

responsibilities for the comprehensive protection of the information assets. Failure to 

adhere to information security responsibilities may entail appropriate disciplinary action 

as per Rajasthan Service Rules, Government of Rajasthan.

 The objectives of this Policy are to:

a) Ensure that the officers and officials, contractors, consultants and vendors 

understand their roles and responsibilities regarding information security.

b) Reduce the risks of human error, theft, fraud or misuse of the information assets.

c) Ensure that employees are aware of information security threats and concerns.

d) Minimize the damage from the security incidents and malfunctions and learn from 

such incidents.

C. During Employment

 ISO has the following responsibilities during employment of officer/official:

a) The employees are made aware of their security responsibilities to maintain the 

information security.

b) An adequate level of awareness, education and training on the information 

security is provided to all employees.

D. Information Security Awareness and Training

 The ISO in consultation with CISO shall ensure that:

a) Officers and Officials receive appropriate training on information security 

requirements. 

b) Officers and Officials are made aware of disciplinary process, which can be 

initiated against them in case of any violations of this Policy.

c) Posters and hand-outs are used for creating security awareness among Officers 

and Officials

d) Quiz, tests, questionnaire are circulated to measure the awareness of Officers and 

Officials relating to information security on periodic basis.

E. Reporting Information Security Incidents

a) Officers/Officials who become aware of any loss, compromise of information or 

any other incident, which has information security implications, shall immediately 

report to the ISM.

b) Suitable feedback processes shall be implemented by Incident Response Team to 

ensure that the person reporting the incident is informed about the results after 

the incident has been investigated and closed in consultation with concerned ISO 

and ISM.

c) Security incidents shall be documented and used in user awareness training as 

learning from incidents.

d) End Users shall be informed that they should not, in any circumstances, attempt to 

prove a suspected weakness. Any action in testing the weakness would be 

interpreted as a potential misuse of the system.

F. Disciplinary Action

The certain categories of activities, which have potential to harm, or actually harm the 

information assets are defined as security violations and are strictly prohibited. The 

security violations may entail a disciplinary action. Appropriate disciplinary action can 

be taken against security violations as per Rajasthan Service Rules, Government of 

Rajasthan.

G. Termination or Change of Employment

a) ISM shall ensure that officers and officials are communicated about their 

information security responsibilities even after termination of employment/ 

contract regarding the return of all issued software, documents, equipment, 

mobile computing devices, and access cards, manual and/ or any other asset that 

is a property of GoR.

b) The ISM is required to ensure that the access rights of the officers and officials for 

information assets are removed upon the termination of his employment, contract 

or agreement.

c) The ISM is required to ensure that in case of change of responsibility, the access 

rights are revoked or modified as required and appropriate with proper approval 

from ISO.
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6.4 Physical & Environmental Security

A. Introduction

 The Physical and Environmental Security provides direction for the development and 

implementation of appropriate security controls that are required to maintain the 

protection of information systems and processing facilities from physical and 

environmental threats. Information systems should be physically protected against 

malicious or accidental damage or loss, overheating, loss of mains power, etc.

B. Objectives

 Adequate protection shall be provided to information systems and facilities against the 

unauthorised physical access and environmental threats. Appropriate security controls 

shall be implemented to maintain the security and adequacy of the information 

systems and equipment.

C. Physical Security Parameter

 ISM is required to define the physical security perimeter for concerned department and 

facilities where information systems of Government of Rajasthan are available. It is 

strongly recommended that the physical access restrictions proportionate with the 

criticality value of information system is implemented at perimeter of all such facilities 

where information assets are hosted.

D. Physical Entry Controls

a) Access control system shall be installed at key/critical locations of Govt. 

departments.

b) Access to Govt. department, facilities and secure areas (such as Data Centre, 

Development Centre) shall be provided to authorised personnel only. Access to 

secure areas shall be controlled and monitored.

c) All premises and facilities, where information assets are hosted, shall be classified 

into zones with defined security controls.

d) Zones should be designed and managed to protect against unauthorised access, 

detect attempted or actual unauthorised access and activate an effective 

response.

e) Some areas are open to general public, whereas some areas may be restricted to 

few officer and officials strictly on need basis like public, internal and restricted.

E. Public Access, Delivery and Loading Areas

a) It shall be ensured that all areas, where loading and unloading of items is done, 

are monitored and equipped with the appropriate physical security controls during 

these activities.

b) Access to these areas shall be confined only to the identified and authorised 

personnel.

c) The movement of all incoming and outgoing items shall be documented and 

incoming items shall be inspected for the potential threats.

d) It shall be ensured that all the outgoing items have a valid authorisation and gate 

pass. 

F. Equipment Security

 Information Security Manager (ISM) in consultation with ISO shall implement the 

equipment security controls to prevent loss, damage, theft or compromise of 

information systems.

 Critical IT equipment, cabling, ect. should be protected against physical damage, fire, 

flood, theft, etc., both on- and off-site. Power supplies and cabling should be secured. 

IT equipment should be maintained properly and disposed of securely.

G. Equipment Location and Protection

 All equipment shall be protected against environmental threats and unauthorised 

access. It shall be ensured that:

a) The equipment are appropriately located and security controls are implemented to 

reduce the risk of potential threats (e.g. theft, fire, smoke, electrical supply 

interference) for their continued operations.

b) The unattended equipment such as servers, network are placed in secure 

enclosures.

c) The appropriate environmental protection controls are identified and implemented 

Digitally Secure RajasthanRajasthan E-Governance IT & ITeS Policy 2015



5352

for the safety of the equipment. 

H. Power Supplies

 All equipment shall be protected from the power failures and other disruptions caused 

by failures in supporting utilities. ISM & ISO shall jointly ensure that:

a) All supporting utilities, such as electricity, water supply, sewage, heating/ventilation 

and air conditioning, are in appropriate condition for the information systems and/ 

or processing facilities that they are supporting.

b) The uninterruptible power supply (UPS) systems and generators are installed to 

support the continued functioning of equipment supporting critical business 

operations.

c) UPS equipment shall be maintained in accordance with the manufacturer’s 

recommendations.

d) All department premises shall have proper earthing to prevent electric surges.

e) An alarm system to highlight the malfunctions in the supporting utilities is 

installed.

f) Voltage regulators shall be installed, wherever necessary, to guard against 

fluctuations in power. Circuit breakers of appropriate capacity shall be installed to 

protect the hardware against power fluctuations or short circuits.

g) A preventive maintenance exercise is carried out at regular intervals for the utility 

equipment.

I. Cabling Security

 It shall be the responsibility of ISM to ensure that cabling is done properly. Following 

controls shall be considered for cabling security:

a) All cables, including power and telecommunication network cables, shall be 

protected from the damage or unauthorized interception.

b) All network cables and their corresponding terminals shall be identified and 

marked.

c) It is strongly recommended that the documents, including detailed physical 

network diagrams showing cable routings and terminations are maintained with 

ISM.

d) It shall be ensured that the power cables are segregated from the communication 

cables. 

J. Equipment Maintenance

 ISO shall ensure the following controls for equipment maintenance:

a) A preventive maintenance exercise for the utility equipments shall be conducted in 

scheduled intervals ensuring their continued availability and integrity. 

b) Preventive maintenance of hardware, UPS, AC and other equipment shall be 

covered under AMC. 

c) The ISM shall monitor SLA to ensure that preventive maintenance is carried out in 

efficient manner.

d) ISM is required to apply the appropriate security controls to the off-site equipment 

considering various risks that may exist outside the premises.

e) Every user is required to ensure that the equipment and information systems are 

disposed of after an approval from the ISO and following proper rules as per 

Government of Rajasthan Rules for disposing IT Assets.

f) Any equipment, information system, storage device or software under the 

possession of or having information of State Government department shall not be 

taken outside the office premises without prior authorization of ISM and valid gate 

pass.

6.5 Communication & Operations Management

A. Introduction

 The Communication and Operations Management establishes appropriate controls to 

prevent unauthorized access, misuse or failure of information systems and equipment 

and to ensure the confidentiality, integrity and availability of information that is 

processed by or stored in the information systems/equipment.

B. Responsibility

 The ISM is responsible for the implementation of the controls defined in this Policy. 

However, ISO shall ensure compliance of Information Security Policy.
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C. Objective

 Government of Rajasthan shall ensure the effective and secure operation of its 

information systems and computing devices. The objectives are to:

a) Develop documented operation procedures for information systems and 

computing devices.

b) Ensure protection of information during its transmission through communication 

networks.

c) Protect integrity of software and information against the malicious codes.

d) Develop an appropriate backup strategy and monitoring plan for protecting 

integrity and availability of information processing facilities and communication 

services.

e) Have appropriate controls over storage media to prevent its damage and/or theft.

f) Maintain security during the information exchange with other State Governments.

D. Operations Procedures and Responsibilities

 IT operating responsibilities and procedures should be documented. Changes to IT 

facilities and systems should be controlled. Duties should be segregated between 

different people where relevant (e.g. access to development and operational systems 

should be segregated).

E. Documented Operating Procedure

a) Adequate documentations shall exist for maintenance of information systems. The 

documentations, procedures and checklists shall be created when a new systems 

or service is introduced and the activities to be carried out when a service failure 

occurs or when maintenance needs to be performed.

b) Procedures shall be in place to ensure that activities performed in day-to-day 

operations are carried out in a secure manner.

c) Standard Operating Procedure (SOP) shall be created to maintain the 

confidentiality, integrity and availability of that specific platform or application.

F. Change Management and Change Request Approval

 For application software the documentation shall provide for a brief description of the 

changes requested, date on which the request was made, prioritizing of the request, 

tracking and controlling modifications and assigning a unique number to each request.

 All changes requested shall be approved/rejected by ISO of concerned department.

G. Hardware and Operating System Changes for Information Systems

a) Any changes to hardware shall be done by raising a change request, approval by 

the ISO and documentation of the same.

b) ISM shall update the asset register once the changes are done to the hardware.

c) Any change to the operating system or application shall be strictly controlled. Any 

changes shall be done by raising a change request, approval by the ISO and 

documentation of the same.

H. Testing of Changes and Backup

a) All critical and complex changes shall be tested before being carried out in the 

live/production environment.

b) A quality assurance test of the changes to be implemented shall be performed in 

a test environment prior to implementation in the production environment.

c) A backup of the system impacted by the change shall be made prior to its being 

updated.

I. Unscheduled/Emergency Charges

a) Unscheduled/emergency changes shall be carried out only in case there are 

critical issues in current IT system/ environment, which require the change to be 

carried out with approval from ISO

b) An audit trail of the emergency activity shall also be generated which logs all 

activity, including but not limited to:

I. The user-ID making the change

ii. Time and date

iii. The commands executed
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iv. The program and data files affected

J. Segregation of Duties

 Segregation of duties is important in order to reduce opportunities for unauthorized 

modification or misuse of information, or services.

a) ISM shall segregate the duties in such a manner so that no single user has the 

ability to subvert any security controls of the infrastructure thereby negatively 

impacting the business operations.

b) An individual shall not be responsible for more than one of the following duties: 

data entry, computer operation, network management, system administration, 

systems development, change management, security administration, security 

audit, security monitoring.

 Whenever segregation of duties is difficult to accomplish, other compensatory 

controls such as Monitoring of activities, Audit Trails and Management Supervision 

can be implemented.

K. System Planning and Acceptance

 For maintaining adequate future storage and memory demands of IT Systems proper 

monitoring and requirement projection is performed for information assets. This will 

help in avoiding potential bottlenecks that might present a threat to system security or 

user services.ISM will identify the requirement and will send the requirement to ISO. 

ISO will review the same and will further send it to approving authority.

L. Protection against Malicious and Mobile Code

 ISM shall ensure to implement software and associated controls to prevent and detect 

the introduction of malicious and mobile codes like Computer Virus, Trojan Horse, etc. 

which can cause serious damage to networks, workstations and critical Government 

data.

 Mobile code is any program, application, or content capable of movement while 

embedded in an email, document or website. Mobile code uses network or storage 

media, such as a Universal Serial Bus (USB) flash drive, to execute local code 

execution from another computer system. The term is often used in a malicious 

context; mobile code creates varying degrees of computer and system damage. Mobile 

code is usually downloaded via the body of an HTML email or email attachment. 

Therefore in the information systems where the use of mobile code is authorised, ISM 

shall ensure configuration in such a manner that only authorized mobile code operates 

according to a clearly defined set of rules.

M. Backup

 For continuity of business operations in the event of failures and/ or disaster, it is 

essential to have the secondary copies of the data available. It is to be ensured that 

backups of all the identified highly critical information assets are taken and are tested 

for restoration and readable or regular intervals.

 Information Security Manager is required to ensure following:

a) Identification of critical information assets

b) Selection of appropriate backup media on the criticality of data and retention 

period

c) Backup logs shall be regularly maintained and kept up-to-date and can be in the 

form of hard or soft copies

N. Network Security Management

a) Network Controls

 The appropriate security controls shall be implemented by the ISM to protect the 

departmental network. The controls shall include, but not limited to, the following:

i. Logical segregation of networks e.g. internal network zone, Demilitarized 

Zone (DMZ) and External zone

ii. Protection through firewall

iii. The Documentation related to the network diagram, IP Addressing and 

configuration of network devices, etc.

b) Wireless Local Area Network (WLAN)

 The wireless infrastructure system shall be managed appropriately in order to 

provide protection to its information and information systems. The following 

controls shall be implemented by ISM to ensure WLAN security:

i. Secure configuration of wireless communication devices including the Access 
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Points and wireless client devices such as Laptops/Workstations.

ii. Implementation of a strong key management system for the authentication of 

clients connecting to the WLAN.

iii. Implementation of appropriate physical and environmental security controls to 

protect wireless access points against theft and damage.

iv. Register access points and cards. All wireless access points must be registered 

and approved by ISM. These access points are subject to periodic penetration 

tests and audits.

c) Firewall

 ISM shall establish following controls:

i. Firewalls shall restrict access to all applications and network resources and 

protect these from unauthorized users 

ii. Access control policy shall be implemented on the Firewall and all activities 

shall be logged (successful, unsuccessful) 

iii. Publicly accessible servers shall be kept behind the Firewall and access control 

policies shall be defined 

iv. An updated, reviewed and approved network diagram with all connection to 

and from the firewall shall be maintained.

v. A documented list of services and ports shall be maintained.

vi. Approval process for new rules for firewall shall be established

d) Security of Network Services

I. The ISM is required to identify the security features, service levels and 

management requirements of all network services included in any network 

services agreement, irrespective of the fact whether these services are being 

provided in-house or outsourced.

ii. The ISM shall prepare a checklist of the non-essential, default and vulnerable 

services for all the information systems owned by them. The non-essential 

services shall be disabled on all information systems and the default and 

vulnerable services required for business operations shall be fixed by 

implementing alternative mitigation controls on the information systems.

O. Exchange of Information

a) Information Exchange

 Appropriate security controls shall be implemented to exchange the Govt. 

department information or software assets with third parties. The security controls 

shall include technical controls and contract/agreements signed with the third 

parties. 

 The relevant information asset owners/ISM/ISO shall be responsible for ensuring 

that such information assets are exchanged only after signing appropriate 

agreements.

P. Monitoring

a) ISM needs to ensure that proper logs are maintained and stored for a specific time 

period for future investigation purposes.

b) Audit logs shall be secured in such a manner that even the ISO/CISO is not 

allowed to erase or modify the logs of the activities performed by them on system.

c) Access to Log shall only be provided on need basis and with approval from ISO.

d) Time and date synchronization shall be maintained at all network devices and 

servers.

6.6 Access Control 

A. Objective

 User Access of the Information assets shall be based on their roles and responsibilities 

provided. All the User ids are provided with access permissions as per requirements, 

role and designation of officers and officials. The system shall deny all request other 

than permitted to protect the information from unauthorised access.

 The objectives of the Access Control are to:

a) Provide need-based access to information assets 

b) Prevention of unauthorised access to information systems, network services, 

operating systems, databases, information and applications 
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B. User Access Management

The allocation of access rights to users should be formally controlled through user 

registration and administration procedures (from initial user registration through to 

removal of access rights when no longer required), including special restrictions over 

the allocation of privileges and management of passwords, and regular access rights 

reviews where if roles and responsibilities change for officers and officials than his 

access rights shall be changed accordingly.

a) Users shall be provided access as per their roles and responsibilities, e.g. DDO is 

provided access to disburse salaries of his concerned office but is not allowed to 

view or disburse salary for other offices.

b) Unique User id shall be provided to each employee so that each person will be 

responsible for one’s action which will help in tracking of security threats incidents, 

if any.

c) User rights shall be provided by system administrator on written approval from 

ISM/ISO of Concerned department.

C. User Registration

a) Documentation and implementation of procedures for registration and de-

registration of User id.

b) Naming Convention shall be followed for User id creation

c) Identification of inactive accounts and disabling them

d) Re-activation of the accounts on written request from ISM

e) Guest accounts to be disabled on servers

D. Password Management

a) It is made mandatory for users to change their passwords during the first time 

logon and after 20 days of each password change. Warnings to the users shall be 

flashed before 5 days of the password expiry and to be sent repeatedly everyday 

till the user changes password or password expires. 

b) The Password shall have a combination of alpha-numeric characters and 

minimum length of eight characters for strong security.

c) System shall keep record of last five passwords and shall not allow user to reuse it 

at the time of changing one’s passwords

d) After maximum 5 unsuccessful login attempts, account shall be locked for security 

purposes.

e) The passwords shall not be hard coded into the logon scripts, batch programs or 

any other executable files when user authentication or authorisation is required to 

complete a function. 

f) The password shall be encrypted while transmitting over network.

g) For forgot passwords and account lockouts, proper support procedures shall be 

documented and implemented.

h) User password reset is performed only when requested from user and after 

identifying and verifying the user through defined procedures.

E. User Responsibilities

 All Users who will have access to information assets of Government of Rajasthan are 

required to understand their responsibilities for maintaining the effective Security 

Controls and safety of information assets.

F. “Clear Desk and Clear Screen” and “Security of Unattended Equipment”

 IT team needs to ensure that information system needs is auto locked if unattended for 

a specified duration

a) Sensitive and critical information need to be locked (electronic media)

b) Desktops shall be logged off or protected with a screen when unattended for a 

specified duration.

c) Incoming and outgoing mail points should be protected.

d) Use of scanner and digital cameras shall be monitored so that unauthorised use 

for reproduction of critical information can be prevented.

e) Logout from the workstation, servers and/or network device when the session is 

finished.

G. Application and Information Access Control

 The logical access to the application software shall be restricted to the authorised users 

only. The access rights shall be provided for relevant section of application, e.g. DDO is 

provided access to prepare salary bills for one’s concerned office employees.
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a) User access matrix shall be updated quarterly and documented

b) Information systems (Application system processing) containing critical 

information shall not be hosted on the shared server, and 

c) High level logging mechanism shall be established for critical systems.

H. Mobile Computing and Communication

a) Employees shall be allowed to remotely access GoR network to access official 

information after proper identification and authentication.

b) The employees shall take special care of the mobile computing resources such as, 

but not limited to, Laptops, mobile phones, PDA’s, etc. to prevent the compromise 

and/or destruction of confidential information.

c) Official laptops shall be configured as per policy with proper firewall and updated 

virus definitions to secure the information systems

6.7 Information Security Incident Management

A. Objective

 All the security breaches, discovered weakness in the system and attempts to breach in 

the Information systems shall be reported and responded to promptly. Appropriate 

actions shall be taken to prevent the reoccurrence.

 The objectives are to:

a) Develop proactive measures so that the impact of any security incident on 

information systems can be minimized

b) Create awareness among users so that they can report the identified incidents to 

ISM.

c) Get learnings from the incidents and implementing appropriate controls to prevent 

the reoccurrence

B. Incident Identification

 An incident is the act of violating the security policy defined for State. The following 

actions can be classified as incidents, but not limited to:

C. Reporting Security Events and Weakness

a) An incident management procedure shall be formalized and documented which 

includes incident identification, reporting, response, escalation and incident 

resolution. 

b) There should be a central point of contact (ISM), and all employees/users should 

be informed of their incident reporting responsibilities.

c) Users shall not test existence of any vulnerability in the information systems

D. Learnings from Information Security Events

 A knowledge base shall be established by IRT for the information gained from the 

evaluation and analysis of all information security incidents, that will be helpful to 

prevent reoccurrence of security incidents, to handle security incidents and for 

learning.

E. Collection of Evidence

a) As per the legal requirements, ISO shall collect the evidences during the incident 

analysis, retained and presented for relevant jurisdiction. IRT will provide complete 

Category Nature Description

Unauthorised 
Access

Attempts to gain unauthorised access to a system or its data 
without having permission, e.g. spoofing as authorised users

Cat 1

Denial of 
Services

An attack that successfully prevents or impairs the normal 
authorized functionality of networks, systems or applications by 
exhausting resources.

Cat 2

Malicious 
Code

Successful installation of malicious software (virus, worm, Trojan 
horse, or other code-based malicious entity) that infects an 
operating system or application. 

Cat 3

Changes to 
Information 
System

Changes to system hardware, firmware or software characteristics 
and data without the application owner's knowledge. 

Cat 4

Changes to 
Information 
System

Changes to system hardware, firmware or software characteristics 
and data without the application owner's knowledge. 

Cat 4

Unknown User 
Accounts

Existence of unknown user accountsCat 5

Others, if any Any other incidents identified by usersCat 6
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help to ISO for collection of evidence. IRT has to preserve the proof for any legal 

proceedings to support ISO.

b) Delayed reporting of information security events or incidents, and consequent 

delays in initiating investigations can result in loss of evidence. Therefore, timely 

investigation shall be performed by IRT.

c) Evidence shall be collected in such a manner that it should not destroy its 

evidentiary proof and can be used for legal use in court, if required.

6.8 Compliance

A. Introduction

 The Compliance provides the direction to design and implement appropriate controls 

to meet the legal, regulatory and contractual requirements as per Cyber law, IT Act 

2000 and any other relevant act prevailing in India.

B. Responsibility

 It is the responsibility of ISO to ensure implementation of the appropriate controls to 

meet the legal, regulatory and contractual requirements as circulated by ACISO. The 

details about the Cyber laws, but not limited to, is available at 

http://deity.gov.in/content/cyber-laws

C. Objective

 All Government Departments shall understand the importance of Compliance to the 

legal requirements and thus enforce the appropriate controls to the officers and 

officials working under their department to embed a compliance culture.

 The objectives are to:

a) Promote a positive ethical and compliance culture among Government offices

b) Creating awareness among users regarding the law compliance

c) Avoiding breaches of any law, statutory, regulatory and/ or contractual obligations 

as well as security requirements

d) Ensuring that officers and officials, third party users understand and adhere to the 

legal, statutory, regulatory and contractual requirements which may have an 

impact on their daily activities

D. Compliance with Legal Requirement

a) Identification of Applicable Laws

 It is the responsibility of ISO to maintain a list of all relevant statuary, regulatory 

and contractual requirements with the help of ISM in guidance of ACISO 

(Circulated by ACISO)

b) Intellectual Property Rights

i. All Software and application used in Government offices shall be purchased 

and issued in accordance with the license agreements.

ii. All employees shall abide by the Copyright laws detailed by the software 

vendor

iii. Awareness campaigns shall be organized for employees regarding IPR

iv. Software shall be used for official purpose only

v. Officers and Officials shall not be allowed to carry Personal Information 

Processing equipment or CD writers, USB drives, etc. without obtaining prior 

approval from ISM.

c) Protection of Government Records

i. Important records like accounting and financial records, payroll and other 

employee related records shall be protected from loss or destruction. 

ii. Retention period shall be defined for various types of records as per rules and 

regulations and shall be destroyed in a safe and secure manner on 

completion of their retention period.

iii. Extra Protection shall be taken to store the records required to meet legal 

requirements.

d) Data Protection and Privacy of Personal Information

i. Personal information of employees/users shall be kept safe and confidential.

ii. Relevant Legal laws, Acts and regulations shall be followed for handling 

personal information.

iii. Personal records shall be retained and stored as required by legislation.

iv. The review period and review rights of personal records shall be defined by 

ISO.

v. Backup of personal records shall be ensured.
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e) Prevention of misuse of Information Processing Facilities

i. Users shall be prevented from accessing information, information systems 

and/ or facilities for unauthorized purposes through implementing appropriate 

access controls.

ii. Any usage of information system other than for official purposes shall be 

considered as improper use of the facilities and may lead to disciplinary 

action against user.

E. Compliance with Information Security

I. The ISOs shall ensure that the Policy is implemented in their respective 

departments, in turn ensuring the compliance.

ii. It shall be communicated to all employees officially through a Government order 

that compliance to Information Security Policy is mandatory and if any non-

compliance is found, necessary disciplinary action can be taken against the 

employee. 

iii. There shall be a regular review of compliance to the policies using Internal Audits. 

Any deviations shall be noted and communicated to the HODs as a part of the 

Internal Audit report.

F. Technical Compliance

i. Technical compliance check shall be carried out to identify vulnerabilities in the 

system and to check effectiveness of controls to prevent unauthorized access to 

information systems.

ii. Information systems shall be checked by ISM every six months for security and 

compliance with the security Policies.

iii. A schedule shall be maintained to ensure that vulnerability assessment and 

penetration testing is carried out at regular frequency.

iv. Technical compliance shall be carried out by experts.

6.9 Internet Security

A. Introduction

 Internet security provides directions to the officers and officials to ensure that internet 

usage in Government departments is legitimate and does not breach any security of 

information system, thus preventing the unauthorised use of internet.

B. Responsibility

 ISM shall ensure compliance of the Policy. Controls shall be established by IT Team 

under guidance of ISM. Each employee/user shall take responsibility to follow Internet 

Security Policy.

C. Objective

 Appropriate technological and user level controls need to be established for ensuring 

legitimate use of internet in Government departments to maintain the confidentiality, 

integrity and availability of the internet system.

 Following are the objectives:

a) Rules to be defined so that each employee in Government departments shall use 

internet for legitimate purpose

b) To ensure that internet system shall not be misused.

D. Internet Usage

a) Access to internet

i. Internet should be provided to users for official purpose.

ii. Internet access shall be provided after approval from ISM.

iii. Access to Internet shall be controlled by Proxy server and firewall.

b) Authorised and unauthorised access to internet

i. Internet usage shall be restricted to serve employees for official/office related 

work and transactions.

ii. Unauthorised use of Internet shall include, but not limited to:

1. Using for personal entertainment, personal business or profit, and 

publishing personal opinions.

2. Attempting to gain or gaining unauthorized access to any computer 

system

3. Sending/receiving/viewing racial or sexually threatening email messages 

4. Sending, transmitting or distributing proprietary information, data or 

other confidential information.
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5. Using Internet for non-official purposes and wasting computer resources 

like uploading and downloading large files 

6. Introducing computer viruses, worms, or Trojan horses

7. Downloading obscene written material or pornography

c) Downloading and uploading of software

i. Downloading and uploading of software is allowed only when permissions are 

granted from ISM.

ii. Trial versions shall be deleted after expiry of trial period.

iii. Periodic review of all desktop/laptops shall be done to ensure that no 

unauthorized software is installed.

iv. Browsers are configured at workstations in such a manner that they should 

accept applets only from trusted sources.

d) Internet Security awareness

Users shall be kept aware through trainings regarding the acceptable and 

legitimate use of internet, e.g. downloading the content from internet, 

downloading of applets for browsers, etc.

e) Website blocking

 Internal users shall be blocked at the proxy level from accessing websites which 

are deemed inappropriate as per the directions from the State Government. 

f) Auditing, logging and monitoring

i. Logging shall be maintained for all the attempts to access internet services

ii. ISM shall review log files of proxy server on periodic basis

6.10 E-mail Security

A. Introduction

 E-mail Security provides directions and controls to be established for legitimate use of 

e-mail account provided to the users and to protect e-mail system from vulnerability 

and modifications. E-mails originating from registered domain of Government 

department/PSU/Boards/Corporation and other autonomous bodies only shall be 

considered for official purpose.

B. Responsibility

 An e-mail server administrator for registered domains of Government departments/ 

PSU/Boards/Corporations and other autonomous bodies is responsible to ensure that 

appropriate controls are kept in place for one’s email server. Each user is responsible 

for complying with the E-mail Security Policy. ISM shall ensure that access rights of e-

mail id shall be managed, e.g. on transfer of officers and officials their e-mail id which 

is as per designation is given to other officer/official after changing the password.

C. Objective

a)  E-mail security is of prime importance and appropriate technological and user 

level controls shall be implemented to maintain confidentiality, integrity and 

availability of the e-mail system by respective e-mail server administrators.

b) The objective of the e-mail policy is to Establish the rules for the official use of the 

e-mail system and to adequately protect the information transmitted through the 

e-mails.

c) If any PSU/Boards/Corporations/Autonomous bodies are not able to follow e-mail 

Policy due to lack of appropriate infrastructure, it is suggested to open their 

employee’s email-id on the domain (www.rajasthan.gov.in) by taking necessary 

approvals. 

D. Authorized Use of e-mail

a) All e-mail messages generated from registered e-mail System of Government 

department/PSU/Boards/Corporation and other Autonomous bodies shall be 

considered to be the property of Government of Rajasthan.

b) Users shall not forward/redistribute any offensive or unsolicited material received 

from the external sources.

E. Prohibited use of e-mail

a) Users shall not use e-mail for raising charitable funds campaign, political advocacy 

efforts, personal amusement and entertainment.

b) Users shall not use e-mail for creation or distribution of any disruptive or offensive 
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messages, including offensive comments about race, language, gender, hair 

colour, disabilities, age, sexual orientation, pornography, culture, religious beliefs 

and practice, political beliefs or national origin.

c) Users shall not use e-mail for forwarding or sending messages that have racial or 

sexual slur, political or religious solicitations or any other message that could 

damage the reputation.

d) Users shall not use email for transmitting any data that potentially contains 

Viruses, Trojan horses, Worms, spywares or any other harmful or malicious 

program.

e) Users shall not use e-mail in connection with surveys, contests, chain letters, junk 

e-mail, spamming, or any duplicative or unsolicited messages.

F. User Accountability

a) Users shall not use any unauthorised Web-mail services for official purpose.

b) Users shall not share their e-mail account passwords.

c) Users shall choose strong passwords as per password policy.

G. User Identity

a) Misrepresenting, Concealing, suppressing or replacing another user’s identity on 

an electronic communications system is prohibited.

b) The user name, email address and related information included with electronic 

messages shall reflect the actual originator of the messages.

c) At a minimum, the users shall provide their name and mobile numbers in all e-

mail communications.

H. E-mail Administrator Accountability

 E-mail Administrator is responsible for following:

a) All e-mails and content shall be scanned through authorized email scanning 

software

b) Open relay is blocked at all e-mail servers to prevent spamming

c) Content monitoring systems shall be installed at e-mail Servers

d) Antivirus definitions shall be kept updated at the gateway/server levels

I. Electronic Mail Encryption

 The objective of e-mail encryption is to prevent the email content from being read by 

unintended recipients.

 All electronic communications through the e-mail systems are not encrypted by default. 

Therefore, if sensitive information needs to be sent by e-mail System, encryption or 

similar techniques provided by the e-mail system shall be employed for the protection 

of information being transmitted.

J. Attachment and Virus Protection

a) E-mail Server administrator shall implement appropriate controls at e-mail 

gateway/server level to scan email attachments and delete malicious file 

extensions or viruses. E-mail administrator shall block documented malicious file 

extensions at gateway level.

b) E-mail virus protection and content filtering software shall be implemented at e-

mail gateway/server level. 

K. Public Representations

a) No e-mail messages related to State Government shall be used for advertisement 

purposes.

b) If users are suffering from excessive spams in their mail box from a particular e-

mail id than they shall raise a security incident to their respective ISM.

L. Archival, Storage and User Back up

 All official e-mail messages containing approval, work delegation, authorisation or 

handing over of responsibilities or similar transactions shall be archived for future 

official use by end user.

 Any e-mail message which can be helpful as an evidence for critical decisions shall be 

appropriately retained for future use by end user.

M. Disclaimer

 A disclaimer approved by CISO shall be appended to all e-mail messages generating 

from State Government domains.
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SECTION 7

Rajasthan 
e-Governance 
Architecture

1. Rajasthan State Data Centre & Network Operating 

Centre: 

Ÿ  100 mbps Dedicated Connectivity; 

Ÿ  Hosting more than 500 Websites, Portals and 

Applications

2. Raj Megh - The Rajasthan Cloud: 

Ÿ  End-to-end Cloud enablement on SaaS, PaaS 

basis for Rajasthan

3. Raj Net - The Rajasthan Network:

Ÿ  Seamless connectivity till Gram Panchayat 

Level through LAN/SWAN/Broadband/Over-

The-Air/Satellite

4. Raj Dharaa - The Rajasthan GIS-DSS:

Ÿ  A seamless Geographic Information System for

 Rajasthan, shared by all Government 

Departments, Organizations and utilized for 

systematic decision support.

5. Raj Sewa Dwaar - The Rajasthan Service Delivery 

Gateway:

Ÿ Providing unique door of connectivity, 

unification and integration for all State, 

National and Private Applications/Gateways – 

The true Intelligent Middleware

6. Public Interface:

1 Fully automated & mobile ready Solutions for

Ÿ Public Interface 

(Bhamashah/eMitra/RajSampark)

Ÿ Government officials

(HRMS/eOffice/IFMS/eProcurement/ifacts) 

Ÿ Communication (eSanchaar)

2 Raj eVault - Fully automated electronic 

verification, no need of hard copy 

documents/affedavits/notary attestation for 

service delivery

3 RAAS (Rajasthan Accountability Assurance 

System) - End-to-End monitoring and 

accountability of government  officials

4 Mobile Apps for all Government portals & 

application on all plat forms

7. Rajasthan Single Sign On and State Portal:

Ÿ  One Person, One Identity – With all mapped 

datasets and documents for every state 

resident
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1. BACKGROUND 

Sanitation is defined as safe management of human excreta, including its safe confinement treatment, 

disposal and associated hygiene-related practices. While this policy pertains to management of human 

excreta and associated public health and environmental impacts, it recognize that integral solutions 

need to take account of other elements of environmental sanitation, i.e. solid waste management ; 

generation of industrial and other specialized/ hazardous waste ; drainage ; and also management of 

drinking water supply. The State of Rajasthan has issued guidelines for State urban sanitation policy 

with a view that all cities & towns of Rajasthan become totally sanitized healthy and livable so that all 

urban dwellers have access to and use safe and hygienic sanitation facilities. In order to achieve this 

goal 100% human excreta and liquid wastes from all sanitation facilities, including toilets must be 

disposed off safely. Disposal of Waste water generated from cities or from industrial areas is a big 

challenge not only for Rajasthan state but also at national level. Treated wastewater generated from 

existing wastewater treatment plants can be considered as an important component of water resources 

of Rajasthan. Due to the terrain and the concentration of the urban population the majority of treated 

wastewater is discharged into various rivers or nalahs or on open land and only a part of it is used for 

irrigation. 

The observations of Hon’ble Chief Minister during the site visit at Ochiai Reclamation Centre, Tokyo 

shall be put into practice to achieve the goal of health and hygiene for citizens:  

1. A Separate System: Sewerage system to carry domestic sewage while drainage system for 

storm water. 

2.  Water reclamation centers to reclaim water after treatment of domestic sewage. 

3. Where water Reclamation centers are situated in the midst of residential area, these can be 

built under ground to avoid the problem odour and parks can be maintained on the roof of 

treatment facility.   

4. One of the Scheme of treatment may be Grit chamber, Primary sedimentation tank, Reaction 

Tank, Secondary sedimentation tank , Chlorination Tank followed by sand filtration. 

5. Reverse osmosis filtration may be used for tertiary treatment. 

6. Sludge may be dewatered, thickened and incinerated. Ashes remains may be used for landfill. 

7. 100% households should be covered by sewerage 

8. Sewerage and water supply activity should be coordinated. 

9. Water tariff should be such as to discourage the people from wasteful use of water. 
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Policy is framed to resolve the following key issues & considering Hon’ble Chief Minister site visit 

observations  : 

1. Provision of adequate wastewater collection and treatment facilities for all the cities and 

towns in Rajasthan. 

2. Protection of the environment and public health in the areas affected by the proposed 

systems, especially, surface water and ground water. 

3. Consideration of treated effluents as a source for reuse (irrigation/ industrial). 

4. Improvement of the socioeconomic conditions in the areas to be served by the proposed 

systems. 

1.1 GOAL AND VISION OF THE POLICY: 

The National Urban Sanitation Policy 2008, envisions, “All Indian cities and towns become 

totally sanitized, healthy and livable and ensure and sustain good public health and 

environmental outcomes for all their citizens, with a special focus on hygienic and 

affordable sanitation facilities for the urban poor and women”. The State Sewerage and 

Waste Water Policy is to ensure improved health status of urban population, specially the 

poor and disadvantage, through the provision of sustainable sanitation services and protection 

of environment. The policy specifically endorses the following core principles:  

(i) To protect public health. 

(ii) To protect the environment and the State’s water resources. 

(iii) To promote proper functioning of network based sewerage systems and ensure connections of 

household so as to prevent dry weather flow in drains & streets. 

(iv) Treatment of sewage and sludge is required prior to discharge into the environment. 

(v) Promoting recycle & re-use of treated sewage for non-potable applications. 

(vi)  To make Sewerage project economical and environmentally sustainable. 

(vii) Inclusive and participatory decision making. 

(viii) Transparent decision making processes to achieve socio-environmental as well as economic 

financial objectives 

(ix) Capacity building for enhanced institutional ability to govern the sector effectively.  

(x) Ensuring, protecting and optimizing investments. 

(xi) Public Private Partnership (PPP) in the most appropriate manner. 
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(xii) Public outreach for environmental and health related outcomes. 

(xiii) Establishment of an efficient, effective, affordable and accountable system for managing 

urban sewerage and septage management. 

(xiv) Effective monitoring and evaluation of the initiatives intended to improve sewerage and 

Septage management services. 

(xv) Coverage of all citizens in the urban areas for service provisioning  

(xvi) Adequate sewerage and Septage facility provided to all urban customers 

(xvii) Equity across geographical as well as demographic fabric of the customer base. 

(xviii) Ensuring the system’s financial sustainability in a progressive manner through improved 

efficiency, tariff rationalization and corporatized operations and decreasing dependence on 

unsustainable resources. 

(xix) Improved service levels in a well defined and phased manner by ensuring interventions in the 

spheres of infrastructure, institution, autonomy and management, monitoring mechanism and 

regulatory framework.   

2. NEED FOR STATE SEWERAGE AND WASTE WATER  POLICY 

Safe Water supply and hygienic sanitation facilities are the two basic essential amenities the 

community needs on a top priority for healthy living. While provision of safe drinking water takes 

precedence in the order of provision of basic amenities to community, the importance of hygienic 

sanitation facilities through low cost on – site sanitation, conventional sewerage and sewerage  

treatment can no longer be allowed to lag behind, as about 80% of water used by the community 

comes out of houses in the form of waste water which unless properly collected, conveyed, treated 

and safely disposed off may eventually pollute our precious water resources and cause environmental 

degradation. The provision of safe drinking water alone is not enough to break the chain of disease 

causing pathogens. Safe disposal of the waste is even more important. This can be at an individual 

property level or at group housing level like apartment, complexes or at community level. 

In most cities and towns of Rajasthan, only a minority of household is connected to a sewage system 

and only a small fraction of the sewerage from these household is treated effectively at primary or 

secondary sewage treatment plants. The rest of the urban population has either. 

(i) Some form of on-site sanitation  like septic tank/soakage well for disposal of human excreta  

(ii) Kitchen & bathroom waste disposing into road drains or directly on roads, thereby creating 

unhygienic conditions or 

(iii) No sanitation facilities i.e. excrete in the open spaces around their homes. 
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About one fifth of urban India is dependent on on-site sanitation, or has no access to sanitation 

services. Therefore, it is imperative that urban authorities formulate effective policies and action plans 

for the planning and management of onsite sanitation services. 

Two forms of Urban Sanitation Policy are relevant – the macro and the micro. The impact of the 

Urban Sanitation Service Infrastructure is well beyond the boundaries of individual municipalities. It 

has an impact on economy of a Region, environment & social development. The need to manage the 

macro economy of the area and to protect the environment and manage the socio economic 

development, the State Government should set a macro policy, broad objectives and principals of 

which should be: 

(i) A frame work within which the municipalities are guided to work, and  

(ii) A benchmark against which municipalities are aware that they must measure up for approval 

of their projects for financing. 

In accordance with the Constitution of India and its 12th amendment, prime responsibility for 

installing and operating a sanitation service lies with the individual Municipal Bodies. Each 

Municipal Government should determine its own policy for a sanitation service at the micro level 

within the frame work of the guidelines established in the macro policy formulated by the State 

Government. 

The operative sewerage disposal systems constructed in various cities and towns of Rajasthan are 

generally in a fair condition and in a continuous state of operation, however there are problems due to 

the insufficient institutional back up, insufficient funds for operation and maintenance, lack of sense 

of public ownership resulting in lack of involvement of beneficiaries in the upkeep of the system, and 

lack of well qualified and trained personnel. It may also be better to go moderate if need be to ensure 

success of Projects delivering full benefits. 

3. OBJECTIVES 

To overcome the shortage of water, for different purposes, use of potable water should mostly be for 

drinking purposes and re-use of water up to a certain quality after proper treatment of water for non-

drinking purpose and last but not the least scientifically disposal of the remaining waste is the object 

behind formulating this policy.  

(i) To ensure 100 percent sanitized cities 

(ii) To improve water supply service focusing on customer satisfaction, coverage, frequency and 

reliability 

(iii) Supply of potable water incurs large amount of money but is used in non-drinking purposes. 
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(iv) Pure water is available in scarce quantity whether from ponds, tube wells etc and the 

shortage becomes acute during summer therefore reuse of treated sewerage can provide 

incremental supply for non – potable applications and thus reduce need for augmenting 

supplies. In other words, water reuse promotes environmental sustainability by reducing 

burden on already stressed basin and aquifers and preventing their depletion.   

(v) Sewerage is disposed off unscientifically which heads to health hazards and pollutes ground 

water as well. Therefore water reuse results in lower volume of sewage discharge leading to 

reduction in environmental costs and health hazards. 

(vi) Water reuse ensures resource conservation & preservation of sensitive eco-system and 

reducing pollutant loading.  

All cities and towns of Rajasthan become totally sanitized, healthy and liveable and ensure  sustain 

good public health and environmental outcomes for all their citizens with a special focus on hygienic 

and affordable sewerage facilities for the urban poor and women. All urban dwellers will have access 

to and use safe and hygienic sewerage facilities and arrangements so that no one defecates in the open. 

4. LEGISLATION AND GUIDANCE DOCUMENTS 

The Government Sewerage and Waste water Policy should be read in accordance with the most 

current versions of the following: Legislation and document 

(i) Latest Manual on Sewerage and Sewage Treatment Systems, 2013 

(ii) Environmental (Protection) Act, 1986 

(iii) The Environment (Protection) rules,1986 

(iv) The water (Prevention and control of pollution) Act,1974 

(v) The water (Prevention and control of pollution) cess, Act,1974 

(vi) The water (Prevention and control of pollution) Amended rules, 2011 

(vii) The water (Prevention and control of pollution) Cess rules, 1978 

(viii) The water (Prevention and control of pollution) Rules, 1975 

(ix) National Urban sanitation Policy 2008 

(x) National water policy 2012 

(xi) Rajasthan Municipalities Act, 2009 

(xii) Quality standards suggested by Central Pollution Control Board and Rajasthan State 

Pollution Control Board. 

(xiii) Standards set by Bureau of Indian Standards (BIS) 
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(xiv) Effluent Quality guidelines for health protection measures in aquaculture use of waste water  

(xv) Quality guidelines for health protection in using human wastes for aquaculture.  

(xvi) Service Level Benchmarks Fixed By Ministry of Urban Development 

5. THE POLICY 

5.1. On Resource Development 

Wastewater is a perennial water source and shall form an integral part of renewable water resources 

and the State water budget. Each local body will consider it as a resource and make the plan for reuse 

as per the site conditions with the help of experts.   

Collection and treatment of wastewater is a necessity to circumvent hazards to the public health and 

the environment. It becomes imperative when contamination of freshwater resources with wastewater 

is imminent. All local bodies will make city sanitation plan (CSP) for a period of 30 years considering 

future development and city development in line with city Master plan to avoid any conflicts in 

developing the city in the future. For the cities which do not have CSP may prepare a short term plan 

of 5 years from the base year for immediate implementation as per guidelines provided in Manual on 

Sewage Treatment System, published in 2013 by the Ministry of Urban Development, Government of 

India to address the issues of utmost importance and then ULBs may prepare CSP for 30 years. The 

CSP should also be in line with the guidelines of Swachh Bharat Mission. Collection and treatment of 

wastewater is mandatory to protect public health against water borne diseases, and where epidemics 

become a threat otherwise. 

Existing levels of wastewater services shall be maintained and upgraded where necessary to enhance 

public health and the environment and separate plan is to be prepared by local body as per their 

requirement. 

Treatment of wastewater shall be targeted towards producing an effluent fit for reuse in irrigation in 

accordance with WHO guidelines as a minimum. Reuse of treated wastewater in other purposes shall 

be subject to appropriate specifications. 

Coordination shall be maintained with the official bodies in charge of urban development to account 

for the treatment and disposal of their liquid wastes. Central treatment plants shall be built to serve 

semi-urban areas, and collection of wastewater can be made initially through trucking until collection 

systems are justified. 

Specifications and minimum standards as stipulated by CPHEEO shall be applicable for the use of 

septic tanks in urban areas. Particular attention shall be paid to the protection of underlying aquifers. 
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5.2. On Resource Management 

It is highly imperative that Urban Local Body shall develop and manage wastewater systems as well 

as the treatment and reuse of the effluent. 

 A basin management approach shall be adopted where possible. The use of treated wastewater in 

irrigation and industrial application shall be given the highest priority and shall be pursued with care. 

Effluent quality standards shall be defined based on the best attainable treatment technologies, and 

calibrated to support or improve ambient receiving conditions, and to meet public health standards for 

end users. Key factors will include the location of the discharge, its proximity to wells, the type of 

receiving water, and the nature and extent of end uses. Wastewater intended for irrigated agriculture 

will be regulated based on the soil characteristics of the irrigated land, the type of crops grown, the 

irrigation schedule and methods, and whether other waters are mixed with the treated wastewater. 

Industries shall be encouraged to recycle part of its wastewater and to treat the remainder to meet 

standards set for ultimate wastewater reuse or to meet the regulations set for its disposal through the 

collection systems and/or into the receiving environment. 

Wastewater from industries with significant pollution should be treated separately to standards 

allowing its reuse for purposes other than irrigation or to allow its safe disposal. 

Consideration shall be given to isolating treated wastewater from surface and ground waters used for 

drinking purposes, and to the blending of treated effluent with relatively fresher water for suitable 

reuse. 

Urban Local Bodies can engage Experts from Government Engineering Colleges of Rajasthan/ IITs/ 

NITs.  

5.3. On Wastewater Collection and Treatment 

(A) City Plan 

A proper and updated city plan is an essential pre-requisite for proper planning and design of all 

utilities and more so for the Sewerage Systems. The State shall endeavor to have proper digital city 

maps showing the levels prepared through modern available technology. The digital city maps should 

clearly show the city feature over ground and under ground including all utilities. Geographical 

Information System (GIS), Ground Penetrating Radar (GPR), Total station etc. tools may be used for 

preparation of city map. The city maps should be updated for every 10 years. An effective and 

comprehensive GIS based data base and Management Information System correctly mapping the 

assets, user base and status of operations shall be established.  

(B) Design Period  
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Every city has to prepare a City Sanitation Plan (CSP) for next 30 years along with 5 year short term 

plan as per the guidelines of CPHEEO manual on sewerage published in 2013 . The City Sanitation 

Plan (CSP) for the city should take into account the likely changes in the city in next 30 years and 

plan for them and will be according to city Master plan. The Detailed Project Report (DPR) for 

sewerage should be in accordance to City Sanitation Plan . The design of the sewers and planning of 

space should be for the 30 year projection requirements. However, the units which can be developed 

in modules (e.g. Sewage Treatment Facility, sewerage Pumping machinery, on site treatment 

facilities, etc.) can be designed for appropriate shorter period as stipulated in CPHEEO manual. 

Earmark of land for Sewage Pumping Station (SPS) and Sewage Treatment Plant (STP) should be 

done for all Urban Local Bodies (ULBs) and appropriate land allotment shall be done by 

Development Authority/Urban Improvement Trust/State Govt. on priority. 

(C) Priority of sanctioning sewerage Projects: 

Priority for The work of laying sewerage network & connectivity (mandatory) and   construction of 

STPs would be taken in a phased manner to provide full 100% coverage of town. 

The Priority for sanction of Sewerage Project will be: 

(i) Cities with water supply service level equal to or more than 135 lpcd. Full coverage is to be 

provided in these cities.  

(ii) District Head Quarter not covered by Sewerage 

(iii) NCR Town/Heritage/Tourism/Water body town not connected by sewerage. 

(iv) Other cities not connected with sewerage having population more than 50,000. 

(v) Not fully connected on the basis of coverage 

(D) On-Site Sanitation 

This is being adopted by almost 80% of urban India consisting of some form of toilet that passes 

waste to leach pits, pits with mechanical removal options and septic tanks. The second on site disposal 

option being exercised is defecation in open space. This causes passing of the chemical and 

pathogenic infections to the ground waters, to the drains and water bodies outside resulting in severe 

risks to human health. Therefore followings points has to be considered in this matter: 

1. Sanitary on site options can however be adopted after suitable investigation and care. There is 

a very strong case for adopting suitable on site options for the areas that cannot meet the 

requirements of 5.3  

2. The options of the onsite system will depend on the substrata, space availability and social 

acceptability. They also are dependent upon the water absorption capacity of the soil. Rocky 

areas and high water table areas are not suitable for this at all as they do not provide any 



STATE SEWERAGE AND WASTE WATER POLICY- 2016 

9 

protection against the pathogens. It is generally suggested that the risk factor for pollution is 

related to the traverse time between polluting point and the water table. A traverse time of 50 

days is considered allowing low risk, 25-50 days is to be considered as medium risk area and 

less than 25 days is considered as high risk areas with the point of view of pollution of the 

ground water. Finer soils with high clay content have low permeability and thus greater risk 

reduction in lesser depths whereas coarse sands and rocky fissures provide high permeability 

and lower reduction. Generally a minimum distance of 2 to 3 m is required for risk reduction.  

3. The on-site option for solids removal combined with carriage of the sewage through conduits 

to the general sewerage system can also be considered as a good option in critical areas. Such 

options could be a combination of small bore/shallow sewers for sewage  collected after 

settling of solids in a tank (e.g. septic tank effluent) and in site disposal systems 

4. All in site options must be adopted after full involvement of the local users who should know 

all the feasible options and must have a say in the choice. Assistance of NGO's and dedicated 

organizations for this option should be encouraged. 

5. Criteria for design of tanks: These are for reference and are general guidance and 

modifications can be done as per site conditions after the approvals from experts. 

No. Distances between the 

bottom of pit and the 

maximum ground water 

level (mm) 

Effective size of 

the formations 

soil in mm 

Minimum 

horizontal distance 

of separations 

(mm) 

Modification 

needed 

1 >=2000 <=0.2 (fine sand, 

clay and silt) 

3000 None 

2 >=200 > 0.2 mm (coarse 

sand) 

3000 Provide, 500 

mm thick sand 

(0.2 mm 

effective size all 

around and seal 

the  bottom) 

3 <2000 mm =< 0.2 mm (fine 

sand , clay and 

silt) 

10000 None 

4 <2000 mm > 0.2 mm (coarse 

sand) 

 Provide, 500 

mm thick sand 

(0.2 mm 

effective size all 

around and seal 

the  bottom) 

6. On Site technologies represent viable and affordable options if collection, transport, treatment 

and safe end use or disposal is managed properly. 

7. Bio digestor, Phytorid technology based on site solution accompanied by root zone treatment 

can be suitably used for onsite sanitation. Reed Bed filters, horizontal or vertical, can be 

deployed before final disposal / Re-use. 



STATE SEWERAGE AND WASTE WATER POLICY- 2016 

10 

8. The ULB through its suction machines shall facilitate the clearance of sludge on payment 

basis. Municipality can also authorize any private person/Agency for clearance of sludge 

through mechanical means.  

(E)  Off – Site Sanitation  

The ideal mode for sanitation is an off-site system which collects all the waste from within the city 

and transfers it to a treatment facility out city which treats it to acceptable levels of effluent and sludge 

which is then disposed /reused. The essential pre-requisite to a sustained functioning of the offsite 

facilities are: 

i. Adequate sewerage flow (approximately 100 lpcd minimum) which is possible only in 

town/areas with a minimum supply of 135 lpcd and 100% connectivity.  

ii. Availability of Land for Sewage Treatment Plant and Pumping Stations will be ensured  

while preparing the master plan of sewerage for town. Town planning department shall 

mandatorily earmark land for Sewerage Treatment Plant and other facilities. The Department, 

Authorities/UITs/State Govt. shall allot a land to ULBs for sewerage projects. 

iii. Where possible, gravity flow shall command the collection and conveyance lines. 

iv. Treatment plants shall be located away from any potential population growth. Location 

selection shall be coordinated and approved with the concerned governmental agencies. Due 

consideration shall be given to interact with landowners and adjacent communities. 

v. It is mandatory to construct decentralized Sewage Treatment Plants (STPs) for the treatment 

of waste water in high rise buildings, so that sewerage system in that area may function 

properly and the treated waste water may be utilized in the nearby area. It will also reduce the 

investment requirement for sewerage system.  

vi. The use of advanced wastewater treatment technologies shall be endorsed and encouraged. 

However, appropriate wastewater treatment technologies shall be selected with due 

consideration to operation and maintenance costs and energy savings, in addition to their 

efficiency in attaining and sustaining quality standards. 

vii. Innovative approaches to wastewater treatment, particularly for the small municipal systems 

have to be considered. Design criteria, performance specifications and guidelines for such 

systems shall be adopted and generalized 

viii. Design and performance specifications of wastewater treatment plants shall be as per 

guidelines given in the manual on sewerage treatment systems published by CPHEEO. 

Sufficient room in tendering for the construction of new plants shall be provided for 

competition to take place in both technologies and costs.  
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5.4. On Reuse of Treated Effluent and Sludge 

1. Treated wastewater effluent is considered a water resource and is added to the water stock for 

reuse.  

2. Priority shall be given to agricultural reuse of treated effluent for unrestricted irrigation. 

Blending of treated wastewater with fresh water shall be made to improve quality where 

possible. Crops to be irrigated by the treated effluent or blend thereof with freshwater 

resources shall be selected to suit the irrigation water, soil type and chemistry, and the 

economics of the reuse operations. 

3.  Crop nutrient requirements shall be determined taking into consideration the prevailing 

effluent quality. Overuse of nutrients shall be avoided. 

4.  Accumulation of heavy metals and salinity shall be monitored, managed and mitigated. 

Leaching of soils shall be advocated by the irrigation authorities. 

5. Farmers shall be encouraged to determine the rate of water application needed for different 

crops, taking into consideration the value of nutrients in the treated water and other 

parameters. 

6.  Farmers shall be encouraged to use modern and efficient irrigation technologies. Protection 

of on-farm workers and of crops against pollution with wastewater shall be ensured. 

7.  Treated effluent quality should be monitored and users alerted to any emergency causing 

deterioration of the quality so that they will not use such water unless corrective measures are 

taken. 

8.  Studies should be conducted and projects designed and implemented to store the excess 

treated wastewater in surface reservoirs but artificial recharge  is not permitted . Due attention 

shall be given to the quality of treated and groundwater and the characteristics of the strata. 

9.  Plans and studies for power generation from sludge, if proven technically, economically and 

financially feasible, shall be made with due attention to environment impacts. 

10.  Sludge produced from the treatment process would be processed so it may be used as 

fertilizer and soil conditioner. Care shall be taken to conform to the regulations of public 

health and environment protection norms. 

11. Industry: Industrial reuse of reclaimed wastewater represents major reuse next only to 

irrigation in both developed and developing countries. Reclaimed wastewater is ideal for 

many industrial purposes,. Where effluent is to be used in the industrial processes, it should 

be the responsibility of the industry to treat it to the quality standards required. Pilot scale 

feasibility studies carried out in Australia have concluded that it is possible to economically 
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treat the domestic wastewater to achieve adequate quality for reuse as cooling water. Based on 

the conclusions of the feasibility study, a full-scale treatment plant employing cross-flow 

membrane microfiltration system may be installed. The membrane filtration system can 

remove all suspended solids, fecal coliforms, and giardia cysts. It could also significantly 

reduce human enteric viruses such as reovirus and enterovirus. The water reclamation plant at 

Eraring Power Station demonstrates the potential for reuse of wastewater in power generation 

and other industrial manufacturing facilities. 

Industrial uses for reclaimed water include: 

 (i)  Evaporative cooling water: 

 (a)  once-Through cooling system 

 (b) Re-circulating cooling system 

 (C) cooling water quality requirements 

(ii)  Boiler –Feed water- The use of reclaimed water differs little from use of 

conventional public supplies for  boiler-feed water,as both require extensive 

additional treatment quality requirement for  boiler feed make up water are 

dependent upon pressure at which boiler is operated 

(iii)  Industrial process water- 

Suitability of reclaimed water for use in industrial process depends upon particular use like- 

(a)  Pulp and paper 

(b)   chemical industry. 

(c)   Textile industry 

 (d)  Petroleum and coal 

12. Whenever possible, other end uses of treated effluents; such as recycling, cooling, power 

generation, etc ... shall be considered. 

13. Re-use Options: The following options or re–use of effluent have been identified: In general, 

public health concern is the major issue in any type of reuse of wastewater, be it for irrigation 

or non-irrigation utilization, especially long term impact of reuse practices. It is difficult to 

delineate acceptable health risks and is a matter that is still hotly debated. Potential reuse of 

wastewater depends on the hydraulic and biochemical characteristics of wastewater, which 

determine the methods and degree of treatment required. While agricultural irrigation reuses, 

in general, require lower quality levels of treatment, domestic reuse options (direct or indirect 

potable and non-potable) reuses need the highest treatment level. Level of treatment for other 

reuse options lie between these two extremes. The reuse options may be (artificial recharge of 

aquifers is not permitted): 

i. Irrigation 

(a)  Agriculture and forestry 
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 (b) Landscaping  

ii. Fish – farming  

iii. Industry 

iv. Non-potable Domestic Reuse:  

 The detailed project report should clearly define the best reuse option particular to town and 

strategy to obtain it. Action plan with clarity should be the part of Detailed Project Report 

(DPR), while preparing sewerage Projects. Before deciding the reuse of treated waste water  

authority must full fill the water quality norms and its legal implications. 

14. Governing local body can sell the treated waste water and digested sludge to generate the 

revenue. 

5.5. On Pricing, Financing and Investment 

1. In view of increasing marginal cost of wastewater collection and treatment, wastewater 

charges, connection fees, sewerage taxes and treatment fees shall be set to cover at least the 

operation and maintenance costs. It is also highly desirable that part of the capital cost of the 

services shall be recovered. The ultimate aim is for a full cost recovery. 

2. Appropriate criteria in order to apply the "polluter pays" principle shall be established. 

3. Different charges for different areas may be applied. This shall be assessed for each 

geographical area as a function of end uses and effluent quality and will be subject to 

economic and social considerations. 

4. Because of the limited financial resources available to Government of Rajasthan, setting 

investment priorities in wastewater will be compatible with government investment plans. 

5. Criteria for prioritizing investments in the wastewater sector shall take into account the 

current and future needs of the state, needs to expand wastewater systems in urban areas and 

to provide wastewater systems to smaller towns and villages. 

6. Priorities of wastewater projects shall not be disconnected from water supply projects and 

urbanization in general. Decisions will be made concerning them to attain optimum solutions 

to the need for services, availability of finance and availability of trained manpower. 

7. Treated effluent shall be priced and sold to end users at a price covering at least the operation 

and maintenance costs of delivery. 

8.  It is the intention of the Government, through private sector participation, to transfer 

management of infrastructure and services from the public to the private sector, in order to 

improve performance and upgrade the level of service. 
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9. The role of the private sector will expand with management contracts, concessions and other 

forms of private sector participation in wastewater management. 

10.  The concepts of BOO/BOT shall be entertained, and the impact of such concepts on the 

consumers shall be continually addressed and negative impacts mitigated. 

11.  The private sector role in reuse of treated effluent shall be encouraged and expanded. 

12. As per urban reforms (under various schemes by MOUD) 100% cost of O&M of sewerage 

system shall be recovered from consumer. The costs will depend on the system/technology 

adopted for collection of sewerage and treatment and the administration costs. It is important 

that the full cost of the service is assessed for each urban area instead of adopting a typical 

cost assessment. The full cost shall cover the following: 

(i) Institutional aspect of the sanitation service e.g. the management information systems, 

accountancy and finance management, billing and collection, customer services, etc. 

and oversight activities. 

(ii) Operating, maintaining (on a planned maintenance basis), repairing replacing and 

extending sanitation service physical infrastructure. 

(iii) Keeping updated infrastructure and customer data on a GIS base. 

(iv) Managers, staff, vehicles, equipment and consumables associated with above. 

(v) Consumable like chemicals etc. 

(vi) Power charges. 

(vii) Spare Parts. 

(viii) Any other O&M contract amount 

5.6. Source of Funds for Sewerage Project  

(A) In general, implementation of reuse facility requires a substantial capital expenses. In 

addition to capital cost associated with reclaimed water facility, there are also additional 

operation, maintenance, and replacement and administrative costs. Hence responsible 

agencies may consider following  sources of Funds for Construction of Sewerage Project:  

(i) 15 paisa Urban CESS presently for Street Light through power bills to include 

Sewerage projects 

(ii) Own Source of funds of ULB 

(iii) Funds Provided by GOI under centrally sponsored scheme 

(iv) Loan taken by State Government from multilateral international organization 
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(v) Loan from NCR/HUDCO 

(vi) Grant from Central/State Government 

(vii) Funds deployed by PPP operators 

(B) The urban local bodies are proposed to have following sources for funds for O&M  

(i) User charges :- Sewer charges to be increased to 60% of the water charges to be 

recovered with water bill and mandatorily to be transferred to ULB within 60 days of 

recovery. Presently, it is 33% of water bill where sewerage along with treatment 

facility is provided. Sewer charges may be also be fixed in line with the Ministry’s 

Advisory on tariff structure for urban water supply & sewerage services published in  

July 2013.  

(ii) Sale of Certified Emission Reduction (CER) 

(iii) Sewerage Connection fees 

(iv) Revenue from sale of treated waste water 

(v) Revenue from sale of fertilizer 

(vi) Revenue from sale of bio-gas 

(vii) Revenue from Sale of electricity generated 

The government shall include the provision of the recovery of full capital cost of laying of 

sewerage system and prorate cost of STP for new colonies in town policy. It shall be 

mandatory for the ULBs to adhere to minimum 20% reuse and recycling of treated waste 

water. The treated waste water may be sold at a rate as decided by adopting transparent 

procedure as per Rajasthan Transparency in Public Procurement (RTPP) Act for market rate 

or as decided by State Government. The base tariff for treated waste water shall be 50% of 

drinking water supply tariff in case of industrial/commercial reuse and Rs. 3.00 per thousand 

liters increasing at the rate of 10% per annum, in case of 

agriculture/horticulture/fishery/landscape reuse.   Untreated Waste Water may be sold to 

buyer for appropriate treatment by installing Sewage Treatment Plant by him as per Central 

Pollution Control Board (CPCB) requirement so as to reuse treated waste water, at the rate 

50% of treated waste water tariff mentioned as above. Urban Local Bodies can issue letter of 

intent (LoI) accordingly. No untreated waste water without appropriate treatment shall be 

disposed/Reuse/utilized for any purpose. 
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5.7. (A). Sewerage Project Through Public Private    Partnership (PPP)  

1. Requirement of funds to meet the establishment of infrastructure for reuse of sewage after 

necessary treatment cannot solely be met by budgetary resource from Government and urban 

local bodies. To attract private investment and to leverage its efficiency and to provide 

quality treatment facility and services at an optimal cost, a enabling policy and institutional 

mechanism would be developed 

2. Viability Gap funding:- GOI provide 20% viability gap  support for PPP projects to the extent 

of 20% of project cost. State would also provide additional viability gap funding up to 20% 

of the project cost 

3. PPP/Revenue Sharing operator may proposes to build a waste-water recycling and reuse plan 

along with associated sewerage network on Design-Build-Finance-Operate-Transfer 

(DBFOT) basis or any other methodology of PPP/ Revenue Sharing option. The PPP 

partnership can be sought through Swiss Challenge Method of Procurement as per approved 

guidelines of GoR. The concession period may be high up to 30 yrs. The Rajasthan 

Transparency in Public Procurement (RTPP) Act should be followed. 

4.  The Swiss challenge system involves an unsolicited proposal for a government project, which 

allows third parties to challenge the original proposal through open bidding, and then lets 

the original proponent counter-match the most advantageous / most competitive offer. Under 

the Swiss Challenge Method, the project proponent that had first submitted the proposal for 

the development of the project, based on which the project was conceived and developed, is 

given the first right of refusal to match the most  advantageous/most competitive bid received 

in the competitive bid process for the said project. 

5. Revenue sources for PPP/ Revenue Sharing operator:- 

(i) Sale of reclaimed water 

(ii) Sale of CER 

(iii) Sale of Electricty/Biogas/REC (Renewable Energy Certificate)  

(iv) Fertilizer 

6. A provision of 20% of treated waste water may be made for re use by retail consumers with 

further bifurcation as follows: 

(i) 10% to small farmers as per rate decided by GoR. 

(ii) 10% by auction for big entities for individual and landscaping purpose.  
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7. Criterion for Selection of PPP/ Revenue Sharing operators: One or combination of following 

criteria may be adopted for PPP operator selection through competitive bidding, The 

Rajasthan Transparency in Public Procurement (RTPP) Act should be followed. 

(i) Lowest bid in terms of user fee from consumers 

(ii)  Royalty paid to ULB per Kl of treated waste water. 

(iii) Highest upfront fees 

(iv) Lowest present value of subsidy. 

(v) Lowest capital cost and O&M cost for projects. 

(vi) Highest equity premium 

(vii) Quantum of state’s support solicited in present value. 

8. Incentives and Concessions proposed to PPP/Revenue sharing operator for setting up of STP 

for Reuse/Recycling of treated waste water 

(i) Land to PPP operator will be given on lease as per rules. 

(ii) Reimbursement of 50% of amount of VAT paid on purchase of plant and machinery or 

equipment for a period up to 7 years, on investment of Rs. One Crore or more 

(iii) Exemption from payment of 50% of electricity duty for 7 years 

(iv) 50% exemption from payment of entry tax, on capital goods brought in to local areas 

before the date of commencement of commercial production, on investment of Rs. One 

crore or more 

(v) Exemption from excise duty on pipes and treatment equipment for making waste water 

fit for agriculture and industrial use as per GoI. Notification no. 3/2004-CE dt. 

08.01.2004 as amended from time to time: exemption to all items of machinery and 

their components/ parts and pipes required for setting up of water supply plants. 

(vi) The sewerage projects financed by external organization will be exempted for excise 

and custom duty as per GoI notification excise 108/95 CE dt. 28.08.1995 as amended 

from time to time. Custom: 84/97 customs 11.11.97 as amended from time to time.   

5.7        (B).  Sewerage project through Hybrid Annuity based PPP Model 

The projects, existing as well as new of Sewage Treatment Plants can be taken on Hybrid 

Annuity Based PPP model (HAM). The HAM is a mix of engineering, procurement and 

construction (EPC) and build-operate-transfer (BOT) formats, with the government and the 

private companies sharing the total project cost in the ratio of 40:60 respectively. This model 
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will reduce financial burden on the concessionaire during project implementation phase. The 

model will include the following  

1. Concession period as well as payment period shall be 15 years 

2. 40% of total payment shall be made after completion of the Sewage treatment plant. The 

remaining 60%, which shall include operation and maintenance costs and the assured 

profits, shall come in the form of fixed annuities. 

3. The concessionaire shall be selected through competitive process based on Rajasthan 

Transparency in Public Procurement (RTPP) Act  

4. PPP operator shall be eligible for incentives and concessions as mentioned in 5.7.(A).8 

5.8. On Standards, Regulations and Quality Assurance 

1. Particular attention shall be focused on adopting and enforcing effluent and sludge standards 

for municipal and industrial wastewater treatment plants and for discharges from industries, 

laboratories, hospitals, slaughterhouses and other businesses. 

2. Extensive and comprehensive monitoring programs shall be developed. Influent to and 

effluent from the plants and throughout watercourses shall be measured and monitored 

against all appropriate parameters to ensure that public health objectives and treatment 

efficiency goals are attained. 

3. All crops irrigated with treated or mixed waters shall be analyzed and monitored periodically. 

4. Observation wells shall be installed near the treatment plants to monitor groundwater quality 

where necessary, and to mitigate adverse impacts where and when needed. 

5. Data collected from the monitoring process shall be entered and stored, processed and 

analyzed through computer software, and results published periodically. 

6. Roof and storm water connections to public sewers shall be prohibited. Collection of storm 

water shall be done separately and will be the subject of water harvesting. 

7. Effluent and sludge standards for the disposal of hazardous liquid wastes shall be defined to 

ensure the safe disposal of such wastes.  

8. RSPCB/ CPCB regulations for disposal norms shall be mandatory. 

9. Industrial waste water is not allowed  to disposed off in the sewer line. ULB can issue 

notification for penalties to be imposed on the such industrial units. 

10.  Laboratories shall be maintained and properly equipped to provide services and reliable data 

needed to ensure enforcement of and adherence to standards and regulations. 
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5.9. On Legislation and Institutional Arrangements 

1. Legislation and institutional arrangements for the development and management of 

wastewater shall be periodically reviewed. Gaps shall be filled, and updating of the 

institutional arrangements with parallel legislation shall be made periodically to cope with 

varying circumstances  and for this government shall notify an agency giving full power to 

take necessary action in this matter.  

2. The role of the Government shall be fine-tuned and its involvement reduced to be regulatory 

and supervisory. Involvement of the stakeholders in wastewater management and support 

shall be introduced and expanded. 

 

5.10. On Public Awareness 

a. The public shall be educated through various means about the risks associated with the 

exposure to untreated wastewater and the value of treated effluents for the different end uses. 

b. Programs on public and farmer's awareness shall be designed and conducted to promote the 

reuse of treated wastewater, methods of irrigation, handling of produce. Such programs shall 

concentrate on methods of protection of farmers health, animal and bird health and the 

environment. 

c. Public awareness campaigns shall also be waged to educate the public on the importance of 

domestic hygiene, wastewater collection, treatment and disposal. 

d. It is observed that the system is dependent on the appreciation of the beneficiaries to the 

advantages and importance of the system to them and thereby working together towards 

making it successful. The co-operation is vital for following areas: 

i. Protecting the system from getting choked due to entry of extraneous material in the 

sewer system. A vigilant public will help prevent this. 

ii. The sewerage system yield full benefits or disease protection when there is 100% 

connectivity. 

iii. It is important that the beneficiaries appreciate the benefits and pay for their upkeep. 

The systems require proper upkeep and the cost associated with maintenance and 

upkeep should at least be recovered from the beneficiaries. The principal of the 

polluter pays will be adopted only by an enlightened and participating public. 

e. A conscious campaign has to precede the planning and implementation of the sewerage 

Systems. ULB, Non Government Organizations and local neighborhood committees could 

give the process a thrust. 
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f. A public participation process will not only aid in identifying potential consumers but also 

serve as a public education program. Potential users will be mainly concerned with the quality 

of reclaimed water and reliability of its delivery and the constraints in using reclaimed water. 

Also, connection costs or additional sewerage treatment cost might affect their ability to use 

the product. Consultations with various stake holders will aid in structuring of tariff and 

discounts for adopting reuse technologies, awareness on dual piping system, water 

conservation and safety issues. 

g. In chapter XII of Rajasthan Municipality Act 2009, there are mandatory provisions of taking 

sewer connections and penalty provisions against defaulters under section 202, 203, 204, 208, 

214, 222 and 259. Municipal authorities must use these provisions and ensure 100% sewer 

connections. 

h. Municipal Bodies should decide and pass resolution regarding sewer connection charges. The 

provision should be widely publicized 

i. Series of ‘Sewer connection camps’ may be organized. The time and venue should be 

publicized widely to inform residents. The days, time and venue should be to suit the 

convenience of public. 

j. Ensure that all Government offices and schools are connected. 

5.11. On the Human Resources Development & On Research and Development: 

1. Capabilities of human resources in the management of wastewater shall be enhanced through 

training and continuous education. Work environment shall be improved and incentives 

provided. 

2. Establishment of  State Water & Waste water  Training Center  at state level. It will help in 

training   of human resources in this sector. 

3. Human resources performance will be continually appraised in order to upgrade capabilities, 

sustain excellence and provide job security and incentives to qualified individuals with 

excellent performance. 

4. Applied research on relevant wastewater management topics shall be adopted and promoted. 

Topics such as the transfer of wastewater treatment technologies, low cost wastewater 

treatment technologies, reduction of energy consumption and others will receive adequate 

support. 

5. Cooperation with specialized centers in the country and abroad shall be advanced, and raising 

of funds for this purpose shall be supported. 
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6. Transfer of appropriate technology suited for local conditions will be a primary target for the 

development activities and for adaptive research. 

5.12. On Selected Priority Issues  

1. To the extent that design capacities of wastewater treatment plants permit, priority of 

collection and house connections shall be accorded to expansion of urban areas served by 

treatment facilities. Users willing to contribute to the cost of the services in addition to fees 

and charges set by laws and regulations shall also be given priority. 

2. Where design capacities of treatment facilities and of conveyance systems are approached or 

exceeded, priority shall be given to the expansion of such capacities. 

3.  Priority shall be accorded to situations and locations where waste-water disposal practices 

threaten the environmental integrity of freshwater resources, and where performance of 

cesspools and percolation pits pollute underground water aquifers. 

5.13. On Service Level Benchmarks & Implementation Plan 

1. It is intended to achieve the following bench marks in the cities as per priority as above: 

S.No. Propose Indicator Benchmark 

1 Coverage of toilets 100% 

2 Coverage of sewage network services 100% 

3 Collection efficiency of sewage network 100% 

4 Adequacy of sewage treatment capacity 100% 

5 Quality of sewage treatment 100% 

6 Extent of reuse and recycling of sewage  20% 

7 Efficiency of redressal of customer complaints 80% 

8 Extent of cost recovery in sewage treatment 100% 

9 Efficiency in collection of sewage charges 90% 

2. Action Plan: It is envisaged to achieve service level benchmarks described as above in a time 

frame. Subject to availability of funds the time frame shall be as below : 

CITY Time Frame starting year 2016-17 

District Head Quarter 

5 years 

National Capital Region , NCR Towns 

Heritage town 

Cities having coverage less 100%. 

Water Supply level more than 135 lpcd 

Cities with population above above 1 lac  

Cities with population above 0.5 lac less than 1 lac 10 years 
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CITY Time Frame starting year 2016-17 

Cities with population below 0.5 lac 15 years 

Reuse 

100% Reuse of existing STP 3 years 

New STP 120 days after commissioning  

Property Connection 

(i) Where system is already commissioned 100% 

connection. 

Within six months. 

 

(ii) New Networks 100% connections Within 90 days of commissioning 

3. The sewerage projects shall be executed by Urban Local Body or any agency authorized by 

them. RUIFDCO (Rajasthan Urban Infrastructure Finance and Development Corporation)/ its 

successor company will act as SLNA (State Level Nodal Agency).  
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ANNEXURE 1 

Vital Information & Suggestions on Sewerage System 

1. Urban sanitation scenario:  A report by MoUD-GoI was formulated based on Swachh 

Bharat Rankings. Under this survey, 476 class -1 cities in 31 States and Union Territories, 

each with a population of above one lakh, were surveyed during 2014-15 under the National 

Urban Sanitation Policy, for assessing total sanitation practices covering a set of parameters 

including the extent of open defecation, solid waste management, septage management, waste 

water treatment, drinking water quality, surface water quality of water bodies and mortality 

due to water borne diseases etc. 

In case of Rajasthan, Jaipur was able to make it to the rank of 370, followed by Ajmer at 401 

and Udaipur at 417. No city from the state was able to secure position in the top 300 rankings 

under the survey. The following table presents a summary of the findings of the survey. 

 

Key indicators for urban sanitation status for the state of Rajasthan as compared to 

national level 

 Indicators Sanitation Ranking (National 

Urban Sanitation Policy) 

 No. of cities 

Pipe

d 

Sewe

r 

syste

m 

(%) 

Sewa

ge 

Treat

ment 

(%) 

House

hold 

having  

Toilet 

Facilit

y 

within 

Premi

ses 

(%) 

Com

muni

ty 

Toilet

s  

(%) 

Open 

defeca

tion 

(%) 

Total Red Black Blu

e 

    

India  32.70 30.00 81.40 6.00 12.60 423 229 190 4 

Rajasthan 30 18.00 70.00 2.00 28.00  19 16 3 0 

      

2. The physical Infrastructure required to be planned can be broadly classified as: 

(i) A sewerage system:  Including the onsite disposals system, network of pipes that 

collect sewage from domestic, institutional, commercial and industrial premises and 

the collector and interceptor sewers and possibly pumping stations that convey the 

sewage to treatment plant.  Storm water and industrial waste water shall not be 

allowed in the Sewerage system. Heavy penalties is to be imposed on the industries 

discharging industrial waste water in the sewerage system. Industries should make 

separate arrangement for treatment of Industrial waste water. 

(ii) Treatment plant:  Where the quality of the sewerage is improved for its safe 

disposal or reuse. The sludge generated by the sewage treatment process is also 
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normally processed at the plant for safe disposal and reuse. Treatment plants must 

have disinfection unit  and treated waste water shall not be allowed to discharge/ 

reuse without disinfection to eliminate the pathogens present in the treated waste 

water.  In each STP ( proposed and existing) about 100 m- 200 m distance   be 

declared as exclusion zone and in this zone thick plantation is to be done   and 

priority is to be given to indigenous  plants. 

(iii) Effluent disposal facilities:  For conveying the treated liquid effluents to the point at 

which they are either safely disposed of into the ground or to a body of water – a 

water course or lake or to a point where they are directly reused in agriculture, fish 

farming, forestry, industry or planned reuse site. The disposal in the water body shall 

be taken up only when other options are not feasible/ appropriate.  

(iv) Sludge disposal:  By means of which liquid, semi-solid or dried sludge are 

transported to the point where they are either safely disposed to sanitary landfill or 

recycled, principally for use in agriculture. It shall be ensure that there shall be no 

crude dumping of STP sludge as it may create unhygienic and anesthetic conditions. 

Adequate processing of sludge must be carried out before disposal.   

3. The proposed systems should satisfy the following: 

(i) Satisfy its purpose based upon appropriate technology. 

(ii) Will respond to environment and social concerns. 

(iii) Will generate a satisfactory rate of return. 

(iv) Be both sustainable and affordable. 

4. The sewerage system is designed for well into future (generally 30 years) consisting of one or 

more outfall sewers, trunk sewers and laterals generally operating by gravity, but with force 

mains and pumping stations where required. The systems are to be designed on separate 

system to accept the domestic waste including sludge but excluding any rain water and 

industrial waste as acceptable. The house collection system should be designed so as to 

achieve this. Households sludge connectivity should be ensure for smooth functioning of the 

STP. Awareness program should be planned for households sewer connection. 

5. Both the alternatives (i) centralized system and (ii) decentralized system should be evaluated 

before deciding type of system. Where funds are restricted or for smaller towns based on 

possible re-use of treated waste- water decentralized approach may be adopted. 

6. The system is beneficial when all the premises are connected to the system and there is no 

waste water flowing in the drains. The service lines to connect the house connections to the 

sewer system should be laid along with the laying of the sewers up to the boundary of the 

premise and plugged so that it can be extended by the premise owner within his premise. 

7. The surface drains should not be connected to the sewer systems as they also carry rain water, 

solid wastes and silt which tend to choke the sewers. 
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8. The program of construction of the sewerage systems especially in the existing inhabited 

colonies should be made very carefully. Any systems that are laid but not commissioned are 

prone to be filled up by dirt and solid waste. This is likely to make the commissioning very 

difficult at a later date. 

9. It is desirable to start from the downstream end of the out fall and commission it. The trunk 

mains should be taken up after this and commissioned as the work progresses. The laterals 

that get connected to the commissioned sections of outfall/trunk sewers only should be laid. 

10. The construction program for the STP and sewer network should be planned and executed in 

such a fashion so that both of these get commissioned at the same time. 

11. It is generally not possible to take up work for the whole city at once and the work may have 

to be prioritized. A method of prioritizing can be: 

(i) Population of area 

(ii) Areas where lack of sewer system is creating insanitary living conditions or 

unacceptable odor levels, e.g. areas with a high population density and no drainage 

system or found with low permeability adversely affecting septic tank soak ways. 

(iii) Areas with high groundwater level requiring the use of cess-pools and so where 

frequent emptying of the tanks is either impractical or extremely costly. 

(iv) Area where the quality of the ground water is adversely affected by septic tank 

effluent and ground water is a source of drinking water or discharges in a polluted 

state to a water course. 

(v) City Centre, commercial Centre etc. 

12. In general pumping stations are to be avoided on the sewerage systems to the extent possible 

because of the additional costs involved in construction and operation. They have to be 

installed if the design so requires. Now a properly designed and constructed pumping system 

can give trouble free service. The pumping stations can be suitably automated for better 

operation. 

13. During construction full care needs to be taken for diverting traffic and for fencing and safety 

of the excavation sites. The provisions for properly supporting the trenches should be taken. 

Special care should be taken for ensuring proper backfill and immediate repair of the roads 

after the work is completed. 

14. The most common form of installing sewer is open excavation of trenches or open cut. This 

method has limitations on account of depth that can be handled, time taken and the disruption 

of the services of the concerned street for the work period. Usually this method is not feasible 

beyond 5-6 m depths. Alternative techniques of trench less technologies involving tunneling 

and micro tunneling are used for laying sewers where open cut is not feasible on any of the 

above counts. This procedure though prevalent in developed countries, is not common in 
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India, but should be considered as an alternative where the situations warrant. The techniques 

of thrusting pipes in ground can also be used in specific cases. 

15. Laying sewer and water pipelines & road restoration 

(i) In case water supply line or sewerage is to be carried out in the same street, the work 

of water supply line or sewerage should be done first and the road work be done after 

they are completed to avoid damage to the road once constructed. 

(ii) If both the work of sewerage and water supply pipelines is to be carried out in a 

street, it should be ensured that both the works are carried out at the same time to 

ensure that the road is not disturbed two times. 

(iii) The issue of relative placement of the water line and sewer line in relation to 

possibilities of pollution should also be paid attention. For that horizontal and vertical 

separation should be followed with the provision in Manual. 

(iv) Where the laying is being completed under a road, backfilling and compaction should 

be done as per specifications. If excavated area has a road pavement, it should be 

finished at top with a road pavement of the same standard and specifications as the 

existing pavement. It is desirable to use mechanical compaction devices for ensuring 

proper compaction and to avoid sinking of the repaired pavement. 

16. Sewer network has not been utilized/remain under-utilized in the cities where sewerage 

facility is available. A large number of households are not connected to sewerage network 

resulting in prevalence of problems of sanitation, health and hygiene. Hence steps has to be 

taken at local level for utilization of network. 

17. For more effective and quicker utilization of sewerage network created/under creation, 

greater participation of residents of the city is required. Following steps may be taken to 

connect every house hold with sewerage network: 

(i) Information, Education and communication (IEC) activities to be carried out to 

interact with citizens to convince them to take sewer connection. IEC activities may 

be taken up using newspapers, cinema slides, Nukkad Natak, Radio, SMS, Facebook, 

Twitter, Audio-Viedo clips, Films on local cable network etc. 

(ii) NGOs working in this field and volunteers may be engaged to motivate people to 

take sewer connections. Children and Schools may provide excellent motivation tool. 

Competition at school/community level may be held to provide enthusiasm to carry 

out this activity.  

(iii) The plumbers of the city may be enlisted. Workshop of Plumbers must be carried out 

to train them to carry out sewer connections, without doing any damage to sewer 

network and connecting waste water of Bathroom, Kitchen and Toilet in proper 

fashion to avoid any problem of choking. 
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(iv) A tentative estimate for joining the system of house to sewer line after categorization 

of houses in different categories such as A, B, C…. based on requirements should be 

prepared by Municipal Body and must be provided to residents so that there may not 

be overcharging incidences by the plumbers. 

(v) In order to have proper functioning of sewerage, residents should be educated so that 

solid waste must not find access to sewerage system. The kitchen and bathroom 

should be provided with mesh.    

 

18. Septage collection and treatment 

Septage generation rates vary widely from place to place depending on septic tank use 

practices, number of users, water used for flushing, efficient functioning of tank and 

contamination control. It can be considered that the volume of sludge evacuated from a 

septic tank corresponds more or less to the volume of the septic tank, plus some cleansing 

and rinsing water. Septage is highly concentrated and therefore needs more care in handling 

and management. 

(i) Guidelines for selecting septage management initiatives:  

Effective technologies shall be selected based on local needs. It is suggested to pilot a 

few septage management service initiatives with appropriate tools of process 

monitoring to further refine and develop an effective model for septage management 

at state level. Effective management system shall be established to monitor the 

collection, transport, treatment and disposal of septage. The following table presents 

the guidelines for selecting septage management initiatives. 

Guidelines for selecting treatment and disposal options and financing norms for 

septage 

Town 

Category 

Conditions Recommended 

technologies 

Capital 

cost 

O&M 

cost 

Facility 

ownership 

Financing 

Norms 

Un-sewered 

Class-III, IV 

and V towns 

and Rural 

communities  

Remote land parcels 

available with suitable 

site and soil conditions 

Land 

application of 

septage 

Low Low Municipality 

or private 

Fees to 

users 

Land available but not 

remote 

Land 

application 

after 

stabilization 

Low to 

medium 

Low to 

medium 

Municipality 

or private 

Fees to 

users 

Inadequate land area 

available with suitable 

site and soil condition, 

WWTP available 

within 30km with 

adequate capscity 

Disposal at 

WWTP 

Low to 

medium 

Low to 

medium 

Municipality  Fees to 

users 

Partially 

sewered 

medium size 

(Class-II 

towns)  

Land area available 

with suitable site and 

soil condition but 

close to settlements 

Land 

applicable after 

stabilization 

Low to 

medium 

Low to 

medium 

Municipality 

or private 

Fees to 

users 

Inadequate land area, 

but available WWTP 

Disposal at 

WWTP 

medium medium Municipality 

or private 

Fees to 
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capacity users 

Inadequate land area, 

no WWTP capacity 

available 

Disposal at 

independent 

treatment 

facility or 

CSTF* 

High High Municipality 

or private 

Fees to 

users 

Class-I and 

metro-cities 

Available WWTP 

capacity 

 medium medium Municipality 

or private 

Fees to 

users 

No WWTP capacity  High High Municipality 

or private 

Fees to 

users 

*Common septage treatment facility 

Source: Compiled by centre for science and environment 

  

19. Operation & Maintenance 

(a) Operation and maintenance should be carried out in accordance with the provisions of 

CPHEEO manual for O&M as amended time to time. It is important to plan for the 

proper operation and maintenance of the assets created for sewerage disposal. 

Operation and maintenance should be carried out in accordance with the provision of 

CPHEEO manual for O&M period of minimum 10 years. Dedicated fund should be 

provided/planned for proper operation and maintenance of sewerage system and STP. 

(b) The important inputs for proper upkeep of the systems are a proper institutional 

arrangement for overseeing the work, appropriate technical back up, adequate funds, 

and active cooperation of an enlightened beneficiary public. A monitoring 

committee/vigilance committee should be constituted to monitor the waste water and 

storm surface water. A toll free number for helpline proposes should be created for 

public grievances.  

(c) Most often there will be lack of technical know-how and experience for operating the 

systems which are fairly sensitive and require professional attention. The O&M 

component of the contract can be for 10 years. The responsibilities should be clearly 

defined in the contract.. 

(d) Procurement of  suitable equipment for ensuring proper maintenance like jetting 

machines, vacuum tankers, high power suction machines,  sewer rods, bucket 

cleaning machines, etc..  

(e) Possibilities may be explored for Operation and maintenance on basis of cluster 

approach of urban bodies for using the facilities jointly and saving on investment. 

(f) Funds for O&M:  

The cost involved in running the plant, transportation of the raw sewage etc makes 

the system in loss. The present practice is that the sewage collected at STP is released 

in natural drains or rivers which make them highly polluted affecting the human 
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health downstream of the point of sewage in river. This makes it necessary to treat 

the water to extent it can be utilized for irrigation, Industrial or other purpose. 

Treatment to tertiary level also involved additional cost.  Local body will plan to 

generate funds for O &M. 

The tariff for domestic, industrial and irrigation water may be increased so that the 

reclaimed water becomes competitive or cheaper than the normal water. Local body 

may provide information on quarterly basis regarding quantum of treated wastewater 

available including long term availability especially in areas which have been 

declared notified/over-exploited by Central Ground Water Authority (CGWA) ,so that 

interested parties/Departments can make an application for reservation of treated 

waste water.  

20. The Municipal Bodies should take into confidence all the stake holders and frame a suitable 

micro level policy for the sewerage  disposal system within the guide lines stipulated in the 

State Policy and taking into account the local ground level realities. They should take advice 

from professionals for understanding the options. Such a Policy can include at municipal 

level: 

(i) Physical Targets for Sanitation Coverage with a view of assigning time schedule and 

setting priority for covering various parts of the city.  

(ii) The standard of the service level that may be targeted and should be achieved by 

regular efforts. 

(iii) Effluent disposal standards can be fixed earmarking sites for sewage treatment 

facilities. Identification of effluent disposal options and sites. 

(iv) If more than one municipality can be gainfully combined for the system, identifying 

the options and working for such an agreement. 

(v) Identifying and laying down the targeted recycle/reuse option of the effluent and 

sludge. 

(vi) Recognition of the principle of "the polluter pays" i.e. recovery of the financial 

liabilities being undertaken for the system. 

(vii) User to involve in participation for creation of fund for capital work. 

21. Proposals for commercial or industrial development may be permitted, subject to: 

(i) The overall objectives of the policy not being compromised, and  

(ii) The statutory authority being satisfied after considering the advice of consultative 

authorities that intended wastewater disposal arrangements are acceptable. 

22. Design framework for service level improvement 

Each ULB shall prepare Service Level Improvement Plans (SLIPs), to cover all 

households with sewerage (including S eptage). These plans shall be prepared for next 

30years with short term, medium term and long term plans. 
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The detailed project Reports (DPR) for sewerage and Septage management shall be 

prepared as per best engineering practices, socio-economic consideration and guidelines 

widely acceptable. However, the units which can be developed in modules (e.g. Sewage 

Treatment Plants, Pumping Stations, On-sites Treatment Facilities, Septage Management 

etc.) may be designed for appropriate shorter period as stipulated in CPHEEO manual. 

 

23. References For Design Of Sewerage System 

The sewerage system and its appurtenances will be designed and implemented as per the guidelines 

laid out in the "Manual on Sewerage and Sewerage Treatment" latest edition published by the Central 

Public Health and Environmental Engineering Organization (CPHEEO), Ministry of Urban 

Development, Government of India following the latest developments in the industry and good 

engineering practices and National Sanitation Policy by GoI. 

The details regarding the various Treatment Plant Process are available in the "Manual on Sewerage 

and Sewage Treatment (latest edition)" published by CPHEEO under direction of the Ministry of 

Urban Development, GoI and  Guidelines of Principal Secretary, UDH & LSG, GoR.  

 

PPP MODELS FOR CONSIDERATION: 

(A) Re-Use for Irrigation/ Agriculture 

Choice of sewage treatment technology 

Following effluent standards may be adopted: 

BOD    <  10 mg/l 

COD    <  100 mg/l  

TSS    <  10 mg/l 

Total Nitrogen      < 20 mg/l 

Total Phosphorus < 5mg/l 

Other parameters to be decided by the local authorities as per site condition with the 

consultation of experts. 

(i) Choice of Irrigation System: Automatic Micro Irrigation (saves water more than 50%, 

increase in yield by more than 50% and saving in labor by 100%) 

Micro-controller based Drip Irrigation system: Drip irrigation is a method that saves water and 

fertilizer by allowing water to drip slowly to the roots of plants. Automatic micro controller based drip 

irrigation system ensures that the irrigation take place only when there is requirement of water. The 

components of micro controller based drip irrigation system include Flow Meter, Control Valve, 

Chemical Injection Unit, Drip lines with Emitters, Moisture and Temperature Sensors and Micro 

controller Unit etc. 

(ii) Modality to carry out 

The stake holders for a successful micro-irrigation by treated waste water are 
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(1) Urban Local Body: owner of treated waste water providing treated waste water to consumer 

and collecting revenue for it. 

(2) Farmers: User of treated waste water and paying  

(3) Agriculture University/Dept.: Knowledge hub for choice of crop, application of fertilizer                

and other considerations and techniques to achieve high  production for the benefit of farmer.  

(4) GoI/GoR: providing subsidy for drip irrigation systems in various schemes including National 

Mission for Sustainable Agriculture (NMSA) 

(5) NGO: For IEC and co-ordinating among all stakeholders. 

 

 

(iii) For new projects  

Urban Local Body within the scope of STP shall construct an overhead treated waste water tank with 

required capacity, with minimum 22m staging to create a head sufficient enough for water 

transmission for micro-irrigation purpose. The treated waste water is to be pumped from underground 

treated waste water sump (one hour capacity)/as required, by installation of required capacity pump 

sets with inbuilt starters in main panel. The work up to outlet of treated waste water overhead 

reservoir shall be the part of STP work. For Existing/ under construction STPs the above work can 

be taken up through Turn- key Contractor/ Revenue Based Management Contract (RBMC) 

operator. 

The proposed micro-irrigation project shall have two parts: 

(1) ULB part: mains , submains, flowmeters, valves and other equipments to provide treated 

waste water upto the inlet of field of farmer. 

(2) Farmer’s part: field in which he shall install microcontroller based drip irrigation system to 

get maximum yield in minimum water. 

Urban local body will invite tenders on ‘Revenue Based Management Contract’ basis for 

development of microcontroller based drip irrigation system. The scope of RBMC operator includes  

(1) Design and submission of complete project to Agriculture department, as per its guidelines, in 

the name of ULB to claim subsidy for ULB and assist farmers to claim subsidy, for 

installation of micro-irrigation project.  

FARMER 
Agriculture Department/ 

University 

NGO State Goverment 

ULB 
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(2) After approval of the project from GoR, RBMC operator shall deposit required amount to 

ULB to be deposited to GoR to claim the subsidy in the name of ULB for main, sub-main part 

of micro-irrigation project.  

(3) For subsidy to individual farmer RBMC operator shall assist farmer to complete formalities 

so that he may deposit the difference amount to GoR to claim subsidy for his field. 

(4)  Bear all the capital cost as well as recurring cost as required for the successful functioning of 

micro-irrigation system on ULB part. 

(5) Installation of main-submain of required size to provide treated waste water at the inlet point 

of each field. 

(6) Install and maintain flow meter at each outlet i.e., inlet point of field. 

(7) Collect revenue as per bill bimonthly. 

The subsidy claimed by ULB for mains and sub-mains including equipment’s shall be 

transferred to RBMC operator as per progress of the work. The concessionaire shall be the bidder 

who shall provide maximum revenue to ULB in lieu of treated waste water per kl but not less than Rs. 

3.00 per kl. The concession period may be 10 years to coincide with O&M period of STP. 

Before inviting tenders on RBMC basis ULB shall invite EOI from farmers for their participation in 

micro-irrigation. This will help in identifying farmers and their field area necessary for assessment by 

RBMC operator. An NGO may be appointed by ULB for encouraging farmers to participate in micro-

irrigation project. The interested farmer will be assisted in preparation of individual project by RBMC 

operator to claim subsidy from GoR for installation of Microcontroller based drip irrigation system in 

their fields. Farmer has to sign a MOU with ULB, RBMC operator and Agriculture University to do 

agriculture as per the advice of Agriculture department / University so as to achieve maximum yield 

from his field. 

Agriculture University/ Department shall provide training to farmers including continuous expertise 

and guidance for requirement of watering, fertilizer, soil condition, type of crop, seeds etc., so that 

farmer may get maximum benefit out of micro-irrigation project. 
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ULB 

•EOI to invite farmers for participation in micro -irrigation project. 

•Invitation of tenders on RBMC basis for revenue to ULB. 

PPP operator 

•Submission of Project to Agriculture department for subsidy for (1) ULB Part 
(2) Farmer's Part. 

•Execute Main , Submain construction to provide water to Farmer's field. 

MOU 

•Farmer to do agriculture as per advice of Agriculture Department, Payment of 
bills to ULB on monthly basis. 

•Agriculture Depatment to provide all assistance to Farmer for irrigation, seeds 
, fertilizer etc. 
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(B)  Reuse for Industrial Purpose 

 

 

All assets of the Project SPV to be transferred to Municipal Body at the end of the Concession Period. 

 

DBFOT : Design Build Finance Operate Transfer 
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ANNEXURE-2:   

Status of Sewerage and Water Supply in Rajasthan 

 

S. 
No.  

Name of 
ULBs  

Population Name of the 
Schemes/progra

m 
ongoing/Sanctio

ned 
*Proposed 

% Coverage  Population Benefitted (year 2011) Populatio
n 

benefitte
d (year 
2016) 

    As per 
Census 
2011 

Present 
2016 

Existing After completion 
of ongoing 

/sanctioned 
projects 

JnnURM/UIDSSMT
/RUIDP 

Ph1,2,3/State 
Fund/Own 
Resource 

In 
propos

ed 
project

* 

Total Existing After 
completion of 

ongoing 
/sanctioned 

projects 
JnnURM/UIDSS

MT/RUIDP 
Ph1,2,3/State 

Fund/Own 
Resource 

In 
propos

ed 
project

* 

Total 

1 MAKRANA 116295 127808 State Fund, 
RUIDP Ph IV* 

0% 70% 30% 100% 0 
81407 

34889 116295 
127808 

2 
BASWARA 101017 111018 

State Fund, 
RUIDP Ph III & 
RUIDP Ph IV* 

0% 
80% 

20% 100% 0 
80814 20203 101017 

111018 

3 HANUMANG
ARH 

150958 165903 UIDSSMT Ph I, 
RUIDP Ph III, 

AMRUT* 

0% 90% 10% 100% 0 

135862 
15096 150958 

165903 

4 JAIPUR 3046163 3347733 

JDA, JMC, RHB, 
RIICO, JnNURM, 

RUIDP Ph I, 
Smart city*, 

AMRUT* 

80% 2% 

18% 100% 2436930 

60923 548309 3046163 

3347733 

5 JODHPUR 

1056191 1160754 

JoDA, JoMC, 
RUIDP Ph I, 

UIDSSMT Ph I, 
AMRUT* 

60% 20% 

20% 100% 633715 

211238 211238 1056191 

1160754 

6 KOTA 

1001694 1100862 

RUIDP Ph I, 
UIDSSMT Ph I, 
NRCB, Smart 

city*, AMRUT* 

10% 48% 

42% 100% 100169 

480813 420711 1001694 

1100862 
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7 BIKANER 

644406 708202 

RUIDP Ph I, 
UIDSSMT Ph I, 

RUIDP III, 
AMRUT* 

30% 50% 

20% 100% 193322 

322203 128881 644406 

708202 

8 AJMER 542321 596011 

RUIDP Ph I, 
JnNURM, Smart 
city*, AMRUT*, 

NRCB* 

40% 30% 

30% 100% 216928 

162696 162696 542321 

596011 

9 UDAIPUR   451100 495759 
 UIT, NLCP, 
Smart city*, 

AMRUT* 
10% 10% 

80% 100% 45110 
46463 359527 451100 

495759 

10 ALWAR 
322568 354502 

RUIDP Ph II, 
AMRUT*, 
NCRPB* 

15% 40% 
45% 100% 47514 

129027 146027 322568 
354502 

11 BHARATPUR 
252838 277869 

RUIDP Ph II, 
AMRUT*, 
NCRPB* 

0% 18% 
82% 100% 0 

45511 207327 252838 
277869 

12 DHOLPUR 
133075 146249 

RUIDP Ph II, 
AMRUT* 

0% 90% 
10% 100% 0 

119768 13308 133075 
146249 

13 S.MADHOPU
R 121106 133095 

RUIDP Ph II, 
AMRUT* 

29% 0% 
71% 100% 35121 

0 85985 121106 
133095 

14 CHURU 120157 132053 
RUIDP Ph II, 

AMRUT* 
0% 51% 

48% 99% 0 
61280 57675 118955 

130732 

15 
CHITTORGAR
H 

116406 127930 
RUIDP Ph II, 

AMRUT* 
0% 21% 

79% 100% 0 
24445 91961 116406 

127930 

16 NAGAUR 
105218 115635 

RUIDP Ph II, 
AMRUT* 

0% 19% 
72% 91% 0 

19991 75757 95748 
105227 

17 BUNDI 
104919 115306 

RUIDP Ph II, 
AMRUT* 

0% 5% 
78% 83% 0 

5246 81837 87083 
95704 

18 
BHILWARA 

359483 395072 
RUIDP Ph II, 

AMRUT* 
0% 80% 

20% 100% 0 
287586 71897 359483 

395072 

19 KISHANGARH 154886 170220 UIDSSMT Ph I, 
AMRUT* 

0% 
14% 86% 100% 0 

21684 133202 154886 
170220 

20 
SHRIGANGAN
AGAR 

237780 261320 
State Fund, 
RUIDP III, 
AMRUT* 

0% 80% 
20% 100% 0 

190224 47556 237780 
261320 
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21 

PALI 

230075 252852 
UIDSSMT Ph I, 

RUIDP III, 
AMRUT* 

0% 80% 

20% 100% 0 

184060 46015 230075 

252852 

22 TONK 165294 181658 RUIDP III, 
AMRUT* 0% 

80% 20% 100% 0 
132235 33059 165294 

181658 

23 JHUNJHUNU 118472 130201 UIDSSMT Ph I, 
RUIDP III, 
AMRUT* 

0% 
80% 20% 100% 0 

94778 23694 118472 
130201 

24 
BHIWADI 104921 115308 AMRUT*, 

NCRPB* 
0% 

0% 100% 100% 0 
0 104921 104921 

115308 

25 BEAWAR 151152 166116 AMRUT* 
0% 

0% 100% 100% 0 
0 151152 151152 

166116 

26 GANGAPURCI
TY 

119090 130880 AMRUT* 
0% 

0% 63.7% 64% 0 
0 75860 75860 

83371 

27 
HINDONCITY 1056191 1160754 AMRUT* 

0% 
0% 67% 67% 0 

0 707648 707648 
777705 

28 BARAN 117992 129673 AMRUT* 
0% 

0% 43% 43% 0 
0 50737 50737 

55759 

29 
SIKAR 244497 268702 AMRUT* 

0% 
0% 100% 100% 0 

0 244497 244497 
268702 

30 SUJANGARH 101523 111574 AMRUT* 
0% 

0% 77% 77% 0 
0 78173 78173 

85912 

ULBs with population 50,000 to 1 lac being provided/provided partial sewerage coverage 

S. 
No.  

Name of ULBs  Population Name of the 
Schemes/progra

m 
ongoing/Sanctio

ned 
*Proposed 

% Coverage  Population Benefitted Population 
benefitted 
(year 2016)     As per 

Census 
2011 

Present  Existi
ng 

After completion of 
ongoing /sanctioned 

projects 
UIDSSMT/RUIDP Ph 
2/State Fund/Own 

Resource 

In 
propos

ed 
project

* 

Tota
l 

Existin
g 

After completion of 
ongoing /sanctioned 

projects 
UIDSSMT/RUIDP Ph 
2/State Fund/Own 

Resource 

In 
propos

ed 
project

* 
RUIDP 
Ph IV/ 
NCRPB 

Total 

1 LAXMANGARH 53392 58678 UIDSSMT (T), 
RUIDP Ph IV* 

0% 100% 0% 100
% 

0 
53392 0 

53392 
58678 

2 DIDWANA 53749 59070 State Fund,  0% 61% 39% 100 0 32787 20962 53749 59070 
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RUIDP Ph IV* % 

3 JALORE 54081 59435 UIDSSMT Ph I,  
RUIDP Ph IV* 

54% 0% 46% 100
% 

29204 
0 24877 

54081 
59435 

4 
NIMBEHEDA 

61949 68082 UIDSSMT (T),  
RUIDP Ph IV* 

0% 100% 0% 100
% 

0 
61949 0 

61949 
68082 

5 NOKHA 62699 68906 ULB,  RUIDP Ph 
IV* 

85% 0% 15% 100
% 

53294 
0 9405 

62699 
68906 

6 NAWALGARH 63948 70279 UIDSSMT (T),  
RUIDP Ph IV* 

(Heritage) 

0% 76% 24% 100
% 

0 

48600 15348 
63948 

70279 

7 JAISALMER 65471 71953 RUIDP Ph II,  
RUIDP Ph IV* 

0% 56% 44% 100
% 

0 
36664 28807 

65471 
71953 

8 JHALAWAR 66919 73544 RUIDP Ph II,  
RUIDP Ph IV*, 

AMRUT* 

0% 40% 60% 100
% 

0 

26768 40151 
66919 

73544 

9 

RAJSAMAND 

67798 74510 RUIDP Ph II,  
RUIDP Ph IV* 

0% 25% 75% 100
% 

0 

16950 50849 
67798 

74510 

10 SURATGARH 70536 77519 UIDSSMT (T),  
RUIDP Ph IV* 

0% 49% 51% 100
% 

0 

34563 35973 
70536 

77519 

11 BALOTRA 74496 81871 State Fund,  
RUIDP Ph IV* 

0% 60% 40% 100
% 

0 
44698 29798 

74496 
81871 

12 KARAULI 82960 91173 RUIDP Ph II,  
RUIDP Ph IV* 

0% 57% 43% 100
% 

0 
47287 35673 

82960 
91173 

13 FATEHPUR 92595 101762 State Fund,  
RUIDP Ph IV* 

0% 58% 42% 100
% 

0 
53705 38890 

92595 
101762 

14 SARDAR SHAHAR 95911 105406 UIDSSMT Ph I,  
RUIDP Ph IV* 

0% 56% 44% 100
% 

0 
53710 42201 

95911 
105406 

15 BARMER 96225 105751 RUIDP Ph II,  
RUIDP Ph IV* 

0% 28% 72% 100
% 

0 
26943 69282 

96225 
105751 

16 SRI DUNGARGARH 53294 58570 RUIDP Ph IV* 0% 0% 100% 100
% 

0 
0 53294 

53294 
58570 

17 ABU ROAD 55599 61103 RUIDP Ph IV* 0% 0% 100% 100
% 

0 
0 55599 

55599 
61103 

18 RAJGARH 
(CHURU) 

59193 65053 RUIDP Ph IV* 0% 0% 100% 100
% 

0 
0 59193 

59193 
65053 

19 KUCHAMAN 61969 68104 RUIDP Ph IV* 0% 0% 100% 100
% 

0 
0 61969 

61969 
68104 

20 BADI 62721 68930 RUIDP Ph IV* 0% 0% 100% 100
% 

0 
0 62721 

62721 
68930 
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21 CHOMU 64417 70794 RUIDP Ph IV* 0% 0% 100% 100
% 

0 
0 64417 

64417 
70794 

22 LADNU 65575 72067 RUIDP Ph IV* 0% 0% 100% 100
% 

0 
0 65575 

65575 
72067 

23 RATANGARH 71124 78165 RUIDP Ph IV* 0% 0% 100% 100
% 

0 
0 71124 

71124 
78165 

24 DAUSA 85960 94470 RUIDP Ph IV* 0% 0% 100% 100
% 

0 
0 85960 

85960 
94470 

Name of ULBs with population <50,000 being provided/provided partial sewerage coverage 

    

      

    S. 
No.  

Name of ULBs  Population Name of the 
Schemes/prog

ram 
ongoing/Sancti

oned 
*Proposed 

% Coverage  Population Benefitted Population 
benefitted 
(year 2016)     As per 

Census 
2011 

Present  Existi
ng 

After completion of 
ongoing /sanctioned 

projects 

In 
propos

ed 
project

* 

Tota
l 

Existing After 
completion of 

ongoing 
/sanctioned 

projects 

In 
propose

d 
project* 

Total 

1 MOUNT ABU 26982 29653 UIDSSMT Ph I, 
RUIDP III 

0% 

80% 

0% 80% 0 

21586 0 21586 

23723 

2 JHALRAPATAN 38131 41906 UIDSSMT Ph I, 
RUIDP Ph IV* 

0% 10% 90% 100
% 

0 

3813 34318 
38131 

41906 

3 SUMERPUR 41223 45304 UIDSSMT Ph I 30% 0% 0% 30% 12367 

0 0 
12367 

13591 

4 NATHDWARA 42016 46176 State Fund 0% 50% 0% 50% 0 

21008 0 
21008 

23088 

5 CHIRAWA 45500 50005 UIDSSMT (T) 0% 61% 0% 61% 0 

27755 0 
27755 

30503 

6 JAITARAN 22634 24875 UIDSSMT (T) 0% 100% 0% 100
% 

0 

22634 0 
22634 

24875 

7 BHADRA 42983 47238 UIDSSMT (T) 0% 82% 0% 82% 0 

35246 0 
35246 

38735 

8 BADI SADRI 15723 17280 UIDSSMT (T) 0% 100% 0% 100
% 

0 

15723 0 
15723 

17280 
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9 

FATEHNAGAR 

19648 21593 UIDSSMT (T) 0% 37% 0% 37% 0 

7270 0 
7270 

7989 

10 KUSHALGARH 10681 11738 UIDSSMT (T) 0% 100% 0% 100
% 

0 

10681 0 
10681 

11738 

11 RAMGARH 
SHEKHAWATI 

19648 21593 UIDSSMT (T) 0% 100% 0% 100
% 

0 

19648 0 
19648 

21593 

12 SIROHI 44070 48433 RUIDP Ph IV* 0% 

0% 

100% 100
% 

0 

0 44070 
44070 

48433 

13 PRATAPGARH 41993 46150 RUIDP Ph IV* 0% 

0% 

100% 100
% 

0 

0 41993 
41993 

46150 

14 JOBNER 12769 14033 RUIDP Ph IV* 
(Heritage) 

0% 

0% 

100% 100
% 

0 

0 12769 
12769 

14033 

15 KHETRI 20953 23027 RUIDP Ph IV* 
(Heritage) 

0% 

0% 

100% 100
% 

0 

0 20953 
20953 

23027 

16 KAMAN 36039 39607 RUIDP Ph IV* 
(Heritage), 

NCRPB* 

0% 

0% 

100% 100
% 

0 

0 36039 
36039 

39607 

17 MANDAWA 24419 26836 RUIDP Ph IV* 
(Heritage) 

0% 

0% 

100% 100
% 

0 

0 24419 
24419 

26836 

18 PILIBANGA 43258 47541 RUIDP Ph IV* 
(Heritage) 

0% 

0% 

100% 100
% 

0 

0 43258 
43258 

47541 

19 SAMBHAR 24734 27183 RUIDP Ph IV* 
(Heritage) 

0% 

0% 

100% 100
% 

0 

0 24734 
24734 

27183 

20 BANDIKUI 44664 49086 RUIDP Ph IV* 
(Heritage) 

0% 0% 100% 100
% 

0 
0 44664 

44664 
49086 

21 DEEG 44999 49454 RUIDP Ph IV* 
(Heritage), 

NCRPB* 

0% 0% 100% 100
% 

0 

0 44999 
44999 

49454 

22 DUNGARPUR 50000 54950 RUIDP Ph IV* 
(Heritage) 

0% 0% 100% 100
% 

0 
0 50000 

50000 
54950 

23 BEHRORE 29531 32455 
NCRPB* 

0% 0% 100% 100
% 

0 
0 29531 

29531 
32455 

24 KHAIRTHAL 38298 42090 
NCRPB* 

0% 0% 100% 100
% 

0 
0 38298 

38298 
42090 

25 KHERLI 19848 21813 
NCRPB* 

0% 0% 100% 100
% 

0 
0 19848 

19848 
21813 

26 TIJARA 24747 27197 NCRPB* 0% 0% 100% 100 0 0 24747 24747 27197 
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27 BAYANA 44368 48760 
NCRPB* 

0% 0% 100% 100
% 

0 
0 44368 

44368 
48760 

28 BHUSAWAR 19946 21921 
NCRPB* 

0% 0% 100% 100
% 

0 
0 19946 

19946 
21921 

29 KUMHER 23540 25870 
NCRPB* 

0% 0% 100% 100
% 

0 
0 23540 

23540 
25870 

30 NADBAI 26411 29026 
NCRPB* 

0% 0% 100% 100
% 

0 
0 26411 

26411 
29026 

31 NAGAR 25572 28104 
NCRPB* 

0% 0% 100% 100
% 

0 
0 25572 

25572 
28104 

32 WARE 21327 23438 
NCRPB* 

0% 0% 100% 100
% 

0 
0 21327 

21327 
23438 

33 RAJGARH 
(ALWAR) 

30732 33774 
 NCRPB* 

0% 0% 100% 100
% 

0 
0 30732 

30732 
33774 

34 KISHANGARH 
BAS 

12429 13659 
NCRPB* 

0% 0% 0% 0% 0 
0 0 

0 
0 

35 RAWATBHATA 25721 28267 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

36 PRATAPGARH 41993 46150 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

37 BHAWANIMAN
DI 

42772 47006 
HUDCO* 

0% 0% 0% 0% 0 
0 0 

0 
0 

38 PHALODI 49941 54885 HUDCO* 0% 0% 0% 0% 0     0 0 

39 SOJATCITY 4503 4949 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

40 KEKRI 40627 44649 

HUDCO* 

0% 0% 0% 0% 0 

    
0 

0 

41 BHINMAL 49179 54048 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

42 BILADA 45741 50269 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

43 PIPADCITY 37982 41742 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

44 NIWAI 38564 42382 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

45 VIJAINAGAR 33856 37208 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

46 MALPURA 35568 39089 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

47 GULABPURA 29717 32659 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

48 TODARAISINGH 25572 28104 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

49 MANDALGARH 14947 16427 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 
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50 DEOLI 23726 26075 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

51 KUCHERA 23606 25943 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

52 JAHAJPUR 21982 24158 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

53 GANGAPUR 29717 32659 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

54 SARWAD 19850 21815 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

55 MUNDAWA 19513 21445 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

56 PUSHKAR 17541 19278 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

57 AASIND 17215 18919 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

58 PARBATSAR 17004 18687 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

59 UNIARA 13995 15381 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

60 SHAHPURA 32540 35761 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

61 CHAKSU 23671 26014 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

62 KHERTHAL 41164 45239 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

63 SRIMADHOPUR 32886 36142 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

64 PHULERA 26792 29444 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

65 BAGRU 28675 31514 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

66 KISHANGARHR
ENWAL 

35176 38658 
HUDCO* 

0% 0% 0% 0% 0 
0 0 

0 
0 

67 PILANI 30336 33339 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

68 VIDHYAVIHAR 17764 19523 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

69 KHANDELA 32050 35223 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

70 NEEM KA 
THANA 

35023 38490 
HUDCO* 

0% 0% 0% 0% 0 
0 0 

0 
0 

71 REENGUS 30851 33905 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

72 LOSAL 32050 35223 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

73 UDAIPURWATI 33830 37179 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

74 BISSAU 25495 28019 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

75 LALSOT 36158 39738 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

76 BAGGAD 17184 18885 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

77 MUKUNDGARH 21802 23960 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 
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78 RAJAKHEDA 33301 36598 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

79 TODABHEEM 25038 27517 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

80 RAISIGHNAGAR 35501 39016 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

81 ANUPGARH 37849 41596 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

82 SADULSAHAR 29232 32126 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

83 SRIKARANPUR 25620 28156 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

84 GAJSINGHPUR
A 

11764 12929 
HUDCO* 

0% 0% 0% 0% 0 
0 0 

0 
0 

85 PADAMPUR 21307 23416 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

86 KESRISIGHPUR 15223 16730 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

87 SRIVIJAINAGAR 22022 24202 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

88 DESHNOK 18319 20133 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

89 CHHAPAR 22177 24373 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

90 BIDASAR 35896 39450 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

91 RAJLDESAR 25939 28507 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

92 TARANAGAR 31806 34955 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

93 RAWATSAR 36421 40027 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

94 ANTA 35376 38878 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

95 LAKHERI 30724 33766 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

96 KESHAVRAI 
PATAN 

27461 30180 
HUDCO* 

0% 0% 0% 0% 0 
0 0 

0 
0 

97 SANGOD 21433 23555 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

98 KAITHOON 24828 27286 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

99 NAINWA 18364 20182 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

100 KAPREN 21354 23468 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

101 INDARGARH 5861 6441 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

102 PIDAWA 12902 14179 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

103 AKLERA 22006 24185 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

104 CHHABRA 29040 31915 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

105 MANGROL 27790 30541 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 
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106 POKARAN 21605 23744 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

107 BALI 21050 23134 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

108 TAKHATGARH 19523 21456 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

109 RANI 21728 23879 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

110 SANCHOR 33926 37285 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

111 SADRI 28450 31267 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

112 FALNA 27311 30015 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

113 PINDWARA 26070 28651 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

114 AAMET 17335 19051 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

115 SALUMBAR 17975 19755 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

116 BHINDAR 18319 20133 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

117 KANOR 14431 15860 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

118 DEOGARH 18721 20574 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

119 SANGWARA 37744 41481 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

120 SURAJGARH 23106 25393 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

121 NOHAR 49835 54769 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

122 RATANNAGAR 12851 14123 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

123 CHOTI SADRI 18374 20193 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

124 NAWA 21328 23439 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

125 VIRAT NAGAR 21756 23910 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

126 SHIVGANJ 32520 35739 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

127 MERTA CITY 48785 53615 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

128 RAMGANJ 
MANDI 

44336 48725 
HUDCO* 

0% 0% 0% 0% 0 
0 0 

0 
0 

129 SANGARIA 43456 47758 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

130 KAPASAN 21306 23415 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

131 DEGANA 20035 22018 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

132 BEGUN 23921 26289 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

133 ITAWA 26741 29388 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 
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134 ROOPWAS 15735 17293 HUDCO* 0% 0% 0% 0% 0 0 0 0 0 

135 MAHWA 
(DAUSA) 

24846 27306 
HUDCO* 

0% 0% 0% 0% 0 
0 0 

0 
0 

   3761768 4134183           12367 185364 726536 924266 1015769 

 

Total 
16927291 18603093           3803674 3621633 

617844
2 13603749 14950521 



4.11. List of Sub group Committees formed for Smart 

City Proposal preparedness  under chairmanship of 

Divisional Commissioner, Ajmer in March 2015 





















4.12. Detailed Project list of SCP 



Sl.no. Themes Sub Themes Sectors/Features Projects
 Costs 

(Rs. Crore) 

I Area Based Development

A Theme 1: Heritage, Art & Culture Identity and culture 1 Identity & Culture i) Jaipur Road Precinct upgradation                     5.00 

ii) Cultural Park at Subhash Udhyan                   12.50 

iii) Installation of public art and sculptures                   20.00 

iv) Street paintings & Heritage                   15.00 

v) Auditorium at Soochna Bhawan                     5.00 

vi) Promoting local crafts, folk dance, music etc.                     5.00 

Subtotal (Identity & Culture)                   62.50 

B Theme 2: Tourism-Pilgrimage & Leisure Tourist infrastructure 2 Tourist infrastructure i) Tourist information centre at public places, kiosks, Public conveniences                     5.00 

ii) Pedestrian friendly walkways to connecting Dargah area to railway station through sky walks                   10.00 

Subtotal (Tourism)                   15.00 

C Theme 3: Pristine environment and Eco-

Friendly Living

Green and blue gird 3 Anasagar Promenades i) Lake Restoration

a) De-silting, De-weeding, Bund strengthening                   30.00 

b) Drains Treatment and allied facilities                     6.00 

ii) Lake Front Development

a) Open Air Amphitheatre, Promenades/ Plaza                     6.75 

b) Park pathways with cycling/walking tracks                     8.25 

c) Solar panelled roofs, LED Lighting and Light posts                     0.69 

d) Choreographed Musical Fountain with Laser show                     8.00 

e) Boating and water sports facilities                     3.00 

f) Development of Heritage Museum at Island                   20.00 

g) Enhancement of walkability from neighbourhood of ABD to eco-mobility corridor with the focus 

on Differently abled and elderly

                    3.00 

iii) Mega Amusement Park                   25.00 

Subtotal                 110.69 

4 Innovative use of Public Open 

spaces

i) Park Development including fencing, green development, water sprinklers, jogging / cycle tracks, 

children play equipment, and park furniture with focus on elderly and differently abled people 

etc.

                  15.00 

ii) Development of Open gym in existing Parks                   10.00 

iii) Select Parks are to be developed as theme based parks for children and elderly with focus on 

differently abled

                  10.00 

Subtotal                   35.00 

5 Green Buildings i) Conversion of Public Building in to Green Building (LEED/ GRIHA)                   16.00 

Subtotal                   16.00 

Sub Total (Pristine environment and Eco-Friendly Living)                 161.69 

D Theme 4: World class infrastructure and 

public Conveniences

Transportation  & Mobility 6 Smart Centralised Bus stand i) Multilevel modern centralised bus stand                   50.00 

Subtotal                   50.00 

7 Modernisation of Railway Station i) Upgradation of Passenger facilities                   10.00 

ii) Development of Multi-storeyed (10 Nos.) commercial property                 300.00 

Subtotal                 310.00 

8 NMT-Footpath and cycle track i) NMT - Foot path and Cycle Tracks                   15.51 

ii) Cycle sharing system                     5.00 

iii) FOBs with escalators                     5.00 

Subtotal                   25.51 

9 Smart Parking i) Multi-level Car parking  - 2 locations                 100.00 

ii) Open Car Parking at 3 locations                   15.00 

Subtotal                 115.00 

10 Road Up gradation and multi level 

flyover

i) Plantation & Landscaping                     5.17 
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Sl.no. Themes Sub Themes Sectors/Features Projects
 Costs 

(Rs. Crore) 

ii) Road surfacing                   25.85 

iii) Signage                     1.29 

iv) Underground utility corridors                   20.68 

v) Multi level Flyover (from Martindale bridge – Station Road – Agra Gate – Old RPSC to  bus stand)                 162.00 

Subtotal                 215.00 

11 Remodelling Anasagar escape channel to Roadi) Anasagar Escape Channel - Cover & Develop for Circulations                 250.00 

Subtotal                 250.00 

Sub Total ( Transport & Mobility)                 965.51 

Basic Amenities 12 Water, Waste Water and Rain 

Water Harvesting (RWH)

Water Supply

i) OHSR & Related works                     1.58 

ii) Meters                     0.95 

iii) Pipe line                     2.21 

iv) Smart Metering                   11.09 

v) Energy Efficient Water Pumps                     1.00 

vi) SCADA for All Reservoirs and bulk supply pipe lines in the entire system                     5.00 

Subtotal                   21.83 

13 Rain Water Harvesting Rain Water Harvesting 

i) Install rain water harvesting system in all the public buildings and in open areas                     0.33 

ii) Recharge Pits and Bios wales in open spaces, parking areas, parks, and Road median.                     2.00 

Subtotal                     2.33 

14 Sewerage cost under AMRUT Sewerage cost under AMRUT

i) Property Chamber                     5.57 

ii) Reuse of treated waste water for watering & open spaces                     7.50 

Subtotal                   13.07 

Subtotal (Water, Waste Water & RWH)                   37.23 

15 Storm Water Drain i) Road side covered drains                   11.70 

ii) Remodelling of Anasagar Escape channel under AMRUT                   10.00 

Subtotal (Storm Water Drains)                   21.70 

16 Sanitation and Waste 

Management

Solid Waste Management (SWM)

i) Technology based efficient waste collection & disposal activities in the city including a) 100% 

Door to Door Collection with GPS enabled vehicle tracking system, Dustbins  with sensors, and 

Waste to Energy 

                    9.15 

17 Sanitation Sanitation

i) Public Conveniences                     2.00 

Subtotal (Sanitation and Waste Management)                   11.15 

18 Health Mobile Health care centres and Hospital modernisation

i) Development of Multi-speciality hospital                   30.00 

ii) Mobile Tele-health services, which connect hospitals to remote facilities for consultation, 

diagnosis, and sometimes training

                  10.00 

Subtotal (Health)                   40.00 

19 Education i) Smart Classes in Govt. institutes  and schools                   20.00 

ii) Improve and develop city libraries , digital libraries for all schools and colleges                   10.00 

iii) Regional Science Centre                     5.00 

Subtotal (Education)                   35.00 

20 Sports facilities i) Modernisation of Patel Stadium                   20.00 

Subtotal (Sports facilities)                   20.00 

Subtotal (Basic Amenities)                 165.07 

Energy Security 21 Solar Power generation Solar Power generation

i) Solar Power panels at public buildings, Open Parks, Anasagar Lake                   48.58 

2



Sl.no. Themes Sub Themes Sectors/Features Projects
 Costs 

(Rs. Crore) 

ii) Preparation of Solar Master Plan for Ajmer- creation of solar city cell, stakeholder committee

iii) Establishment of Akshay Urja shop in the city. 

Subtotal                   48.58 

22 Power distribution strengthening Power distribution strengthening

i) Power Distribution - Substations and allied                   26.60 

ii) Prepaid electricity metering at residential level                     1.00 

iii) Installation of smart meters                   16.42 

iv) Power Distribution - Cabling                   12.41 

Subtotal                   56.42 

Subtotal (Energy Security)                 105.00 

Integrated urban development 23 Compactness/ Mixed use i) Designated vending zone in the market area                                                                                                       10.00 

ii) Frontage improvement of shop's frontage and footpath                   10.00 

Subtotal (Integrated urban development)                   20.00 

Subtotal (World Class Infrastructure & Basic Amenities)             1,255.58 

E Theme 5: Hotspot of technology, 

innovations and start-ups

Economy & Employment 24 Start-up Innovations and 

Economy

i) Multi skill institute                     5.00 

ii) Incubation Centre for start ups                   20.00 

iii) Business Improvement District - Integrating commercial areas                     4.00 

Subtotal (Start-up Innovations and Economy)                   29.00 

IT Connectivity and Safety 25 Wi-Fi Services i) 4G Wi-Fi & CCTV Cameras for preventing crime against children & women                   41.70 

26 Citizen Participation ii) Location finder: A city guide app, with information about museums, parks, landmarks, public art, 

restaurants, Property number and real-time traffic data.  

                    1.00 

27 Disaster Management response i) GIS mapping of entire city for disaster management                     5.00 

ii) Panic button system                     1.00 

iii) Centralised command and control centre                     2.00 

Subtotal (IT Connectivity and Safety)                   50.70 

Subtotal (Hotspot of technology, innovations and start-ups)                   79.70 

Total Area Based Development             1,574.47 

II Pan City

1
Integrated Traffic Management, Security & 

Surveillance system

City Bus Management 28 City Bus Management i) Development of Bus Q Shelters and Bus Stop Sign Board

BQS - Along with Passenger Information System                     7.92 

Poles                     0.14 

ii) New Mini Buses for E-Buses (30 Nos.)                     4.50 

iii) IT system on Buses

on 35 number fully built 900mm Non AC buses

Infrastructure at Control centre

Hardware & Software at Control Centre                     0.25 

In Bus Infrastructure

GPRS based Electronic Ticketing Machine (ETM)                     0.07 

Bus Driver Console with GPS                     0.14 

on 30 number standard size mini buses

Infrastructure at Control centre

Hardware & Software at Control Centre                     0.12 

In Bus Infrastructure

GPRS based ETM                     0.06 

Bus Driver Console with GPS                     0.12 
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(Rs. Crore) 

Subtotal (City Bus Management)                   13.32 

Safety & Surveillance 29 CCTV Surveillance of Traffic, 

Vehicle tracking & Air Quality 

Monitoring

i) CCTV points- cameras, poles, server, junction switch & Field component                   50.00 

ii) Command Control Room for traffic management and vehicle tracking                     2.00 

iii) Development of mobile based application which will include Public Information System (PIS)                     2.00 

Subtotal (Safety & Surveillance)                   54.00 

Air Quality 30 Air Quality i) Air Quality Monitoring - sensors equipment                     1.00 

Subtotal (Air Quality)                     1.00 

Intelligent Street lightings 31 Intelligent Street lightings i) In Progress/ Completed - Conversion of existing lamps to LED along with CCMS                   33.00 

ii) Installation of Solar Panels with battery, Autotimers, smart meters, GSM Module 66.00                 

iii) GIS Mapping of street lighting 0.75                    

iv) Wi-Fi, air pollution monitoring, mosquito monitoring, transportation support, and locate parking 

spaces for stressed-out motorists, reroute cars and trucks as necessary

                    5.00 

Subtotal (Intelligent Street Lighting)                 104.75 

Subtotal (Integrated Traffic Management, Security & Surveillance system)                 173.07 

Smart Governance Smart Governance 32 Smart City Governance City E-Governance                   23.00 

Subtotal (Smart Governance)                   23.00 

Total Pan City                 196.07 

Total Cost for SCP (Area based + Pan City)             1,770.54 

SPV Staffing/PMU, Project Preparation, Advisory @5%                   88.53 

Contingency @5%                   88.53 

Sub-Total                 177.05 

Total CAPEX - SCP PROPOSAL             1,947.60 
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4.13. SPV Revenue from Internal Sources  

and O&M Costs 



Ajmer Smart city proposal SPV Revenue from Internal Sources and O&M Costs 
REVENUE ACCOUNT 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

REVENUE ACCOUNT - RECEIPTS - FOR SPV

Urban Development Tax

Urban Development Tax assessments in City (Nos.) 15,358                15,562             15,769             15,978              16,190            16,405           16,623             16,844            17,068             17,295             17,525             

YoY Increase - Assessments (%) 1.33% 1.33% 1.33% 1.33% 1.33% 1.33% 1.33% 1.33% 1.33% 1.33% 1.33% 1.33%

Increase in Rate (%) 10% per year

Urban Development Tax Demand (Rs. Lakh) 745                     830                   925                   1,031                1,149              1,281             1,428               1,592              1,774               1,977               2,204               

Tax per assessment per year (Rs.) 4,849                  5,334               5,867               6,454                7,099              7,809             8,590               9,449              10,394             11,433             12,577             

Urban Development Tax - Current demand in Area Selected (Rs. Lakh) 118                     131                   146                   163                    182                 202                226                  251                  280                  312                   348                  

Collection Efficiency (%) 90% 70% 80% 90% 90% 90% 90% 90% 90% 90% 90% 90%

Urban Development Tax - projections (Rs. Lakh) 82                       105                   132                   147                    163                 182                203                  226                  252                  281                   313                  

Water and Sewerage connections

Water connections (Nos.) in City 119,600                  

Water connections (Nos.) in Area 18,891                     

Sewerage Connections (Nos.) in Area 2,246                       

Projected water connections (Nos.) in Area 19,142                19,397             19,655             19,916              20,181            20,449           20,721             20,996            21,275             21,558             21,844             

Projected sewerage Connections (Nos.) in Area 10,569                18,892             19,655             19,916              20,181            20,449           20,721             20,996            21,275             21,558             21,844             

Water and Sewerage User Charges 

Water user charges demand (2014-15) (Rs. Lakh) 453                          

Monthly Water Charges (Rs. Per connection) 200                          

Annual user fee increase increase (%) 15% Every 3 year 15% 15% 15% 15%

Average Realisation  - existing and projected (Rs.) 2,400                       2,760                  2,760               2,760               3,174                3,650              3,650             4,198               4,198              4,198               4,827               4,827               

Sewerage user charges demand (% of water charges) 33% 33% 33% 33% 75% 75% 75% 100% 100% 100% 100% 100%

Water user charges - projections in Area (Rs. Lakh) 528                     535                   542                   632                    737                 746                870                  881                  893                  1,041               1,054               

Sewerage user charges - projections in Area (Rs. Lakh) 174                     177                   179                   474                    552                 560                870                  881                  893                  1,041               1,054               

Income from Electricity connections - Mark up

Electricity connections (Nos.) in Area 128,000                  

Electricity Consumption (LU) 7,447                       

Avg consumption per connection per annum (Units) 5,818                       

Electricity connections - existing and projected (Nos.) in Area 20,218                     20,622                21,035             21,791             22,227              22,671            23,125           23,587             24,059            24,540             25,031             25,532             

Annual Mark-up (%) on revenue 10%

Average Realisation  - existing and projected (Rs.) 2,304                      5,702                  5,816               6,025               6,146                6,268              6,394             6,522               6,652              6,785               6,921               7,059               

Electricity charges - projections 570                     582                   603                   615                    627                 639                652                  665                  679                  692                   706                  

 AMC - Income from other sources - Apportioned 

Other own income  - Full City (Rs. Lakh) 9% 3,378                 3,716               4,087               4,496                4,946             5,440            5,984              6,583              7,241              7,965               8,761              

Other Tax Revenue - Full City (Rs. Lakh) 19                       21                     23                     25                      28                   31                  34                    37                    41                    45                     49                    

Non-Tax Revenue - Full City (Rs. Lakh) 3,359                  3,695               4,064               4,471                4,918              5,409             5,950               6,545              7,200               7,920               8,712               

Assigned Revenue (Octroi) - Full city (Rs. Lakhs) 10% 6,875                 7,563               8,319               9,151                10,066           11,072          12,180            13,398           14,737            16,211            17,832            

Devolution Income - Full City (Rs. Lakh) 14% 3,034                 3,337               3,671               4,038                4,441             4,886            5,374              5,911              6,503              7,153               7,868              

SFC - Full City (Rs. Lakh) 1,760                  1,936               2,130               2,343                2,577              2,834             3,118               3,430              3,773               4,150               4,565               

SFC Performance Grant - Full City (Rs. Lakhs) @5% 84                       93                     102                   112                    123                 136                149                  164                  181                  199                   218                  

13/14 FC - Full City (Rs. Lakh) 957                     1,053               1,158               1,274                1,401              1,541             1,695               1,865              2,051               2,257               2,482               

14 FC Performance Grant - Full City (Rs. Lakhs)@20% 218                     239                   263                   289                    318                 350                385                  424                  466                  513                   564                  

MP/MLA Fund - Full City (Rs. Lakh) 15                       16                     18                     20                      22                   24                  26                    29                    32                    35                     38                    

Total Income from other sources - Apportioned (Rs. Lakhs) 10.4% 13,287                14,615             16,077             17,684              19,453            21,398           23,538             25,892            28,481             31,329             34,462             

Projections - other own income and devolution 2,364                  2,601               2,861               3,147                3,462              3,808             4,189               4,608              5,068               5,575               6,133               

SPV - New Revenue Streams in Project Area

Area Based Development

Water user charges - projections 528                     535                   542                   632                    737                 746                870                  881                  893                  1,041               1,054               

Sewerage user charges - projections 174                     177                   179                   474                    552                 560                870                  881                  893                  1,041               1,054               

Income from Mark-up on Electricity Charges to AVVNL 570                     582                   603                   615                    627                 639                652                  665                  679                  692                   706                  

Revenue from Land Monetization along Anasagar Lake 3,525               5,875                5,875              5,875             2,350               -                   -                   -                    -                   

Revenue from Proposed Projects 10% Growth rate per Annum 30                     1,225               1,535                1,704              1,926             2,114               2,320              2,547               2,797               3,071               

Income from New Revenue Streams in Project Area 1,273                  1,324               6,074               9,131                9,495              9,746             6,855               4,748              5,012               5,570               5,886               

Revenue Expenditure - FOR SPV

Revenue expenditure projections - Apportioned 5.0% 1,409                  1,480               1,554               1,632                1,713              1,799             1,889               1,983              2,082               2,186               2,296               

Escalation per annum on New O&M % 5.0%

O&M - Area Based Development 628                     1,877               3,299               3,949                4,373              4,592             4,821               5,063              5,316               5,581               5,860               

O&M - Pan City 372                     1,215               2,101               2,431                2,552              2,680             2,814               2,955              3,103               3,258               3,421               

O&M due to Contingency 50                       155                   270                   319                    346                 364                382                  401                  421                  442                   464                  

Subtotal - New O&M with escalation 1,050                  3,247               5,670               6,699                7,272              7,636             8,017               8,418              8,839               9,281               9,745               

Incremental O&M Cost 1,050                  3,247               5,670               6,699                7,272              7,636             8,017               8,418              8,839               9,281               9,745               
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