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1. CPCB, 2000 National Ambient Air Quality- Status & Statistics 1998, National Ambient Air Quality Monitoring 
Series: NAAQMS/15/2000-2001, 120 pp. New Delhi, Central Pollution Control Board  

2. CPCB, 2001 National Ambient Air Quality- Status & Statistics 1999, National Ambient Air Quality Monitoring 
Series: NAAQMS/21/2001-2002, 148 pp. New Delhi, Central Pollution Control Board  

3. CPCB, 2002. National Ambient Air Quality- Status & Statistics 2000, National Ambient Air Quality 
Monitoring Series: NAAQMS/22/2001-2002, 161 pp. New Delhi, Central Pollution Control Board 

4. CPCB, 2003a National Ambient Air Quality- Status 2001, National Ambient Air Quality Monitoring Series: 
NAAQMS/23/2003-2004, 157 pp. New Delhi, Central Pollution Control Board 

5. CPCB, 2004a National Ambient Air Quality- Status 2002, National Ambient Air Quality Monitoring Series: 
NAAQMS/24/2003-2004, 167 pp. New Delhi, Central Pollution Control Board 

6. CPCB, 2006 National Ambient Air Quality Status, 2004 New Delhi, Central Pollution Control Board 
7. CPCB, 2007 National Ambient Air Quality Status 2005, NAAQMS/30/2006-07  
8. CPCB, 2007a National Ambient Air Quality Status 2006, NAAQMS//2007-08 New Delhi, Central Pollution 

Control Board 
9. CPCB, 2008 National Ambient Air Quality Status 2007, NAAQMS//2008-09 New Delhi, Central Pollution 

Control Board 
10. CPCB, 2009 National Ambient Air Quality Status 2008, New Delhi, Central Pollution Control Board 

 



- 

34 

 

 

 

 

 

 

 

 

 

)23 

 

  

      ( -

)          

          

     . . . .   

       .8 

( :         

-        .)  

                                                           
23: S.B. Debaje, A.D. Kakadeb, 2008, Surface ozone variability over western Maharashtra, India, Journal of Hazardous 

Materials, 161 (2009) 686–700 
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(Energy usage/capita/yr)  

        

      

.        

   .  Energy 

usage/capita/year   .    

    .  

   (   )    

246 . .    .    

      . .    

. 

       (  . . 

 ),      . .  

  .  

  : 

 

Consumption of electricity in Pune in the year 2009-10 is:5286638000 kWh 

Total Population of Pune City in the year 2010: 35,00,000 

Tons of oil equivalents = 5286,638,000 X 860 / 10 7 = 454,650.8 MTOE 

(Million Tonnes of Oil Equivalent) 
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 ( ) : 

Consumption: 

Total petroleum (petrol+diesel+ kerosene): 493 thousand kL  

Considering Sp.Gravity : 0.82 kg/lit 

493,000,000 X 0.82 = 407365.9 X 103 kg= 407365 MTOE28  

 

 

   

Total oil equivalents = 454,650.8 + 407365 

       = 862005 MTOE 

Total energy intensity in terms of electricity and petroleum products  

= 862005/ 3500000 (population of Pune city) 

    =0.2462 MTOE per capita= 246 kgoe per capita 

 

 . . :     

( : Key World Energy Stastics - IEA )   

 

   ’ ’, ’  ’, ’ ’  

’ ’    ’ ’    

    . : 

    

     

  .

                                                           
28 1 Kg of oil equivalent = 10,000 k-cal 
1 metric tonne of  oil equivalent (MTOE) = 10 × 106 Kcal 
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 ४     (Eco- Housing Details) 

 

Sr 

No 

Name of 

the 

Developer 
Property Details 

Total 
Built Up 

Area 
Sq.Mtr. 

Eco-Hsg 
Certificate 

Provisional/Final 

Date of 
Issue 

Star 
Rating 

Total 
Concession 
in Premium 

% 

Total 
Amount 

of 
Premium 

Total 
concession 
Amount of 
Premium 

Concession Amount of 

Premium 

          
At 

Commencement 
50% 

After 
Completion 

50% 
refundable 

1 Nyati 
Group , 

Nyati Environs-Phase I, II & III 
Tigare Nagar,Dhanori,Pune 

64010.19 Provisional 
22-Aug-

08 
5 50 

10000000  

(Approx ) 

5000000 

(Approx ) 

2500000 

(Approx ) 

2500000 

(Approx ) 

2 Kumar 
Builders, 

Kumar Sublim,Phase I (Bldg A & B ) 
S.No 37, Kondhava Kh.,Pune 

9064.72 Provisional 
22-Aug-

08 
5 50 2276880 1138440 569220 569220 

3 
Reptan 

Properties 
Pvt.Ltd. 

Kool Homes-Solitiare Project (Bldg 
A,B,&C)  S.No.11, Hissa No 

9+14a/2, Kondhava Kh 

10780      
(Approx) 

Provisional 
13-Jan-

09 
3 30 2216752 665025.6 332512.8 

332512.8 

4 
Darode Jog 

Lagad 
Ventures 

Crossover County 
S.No.12(prt)+25(prt),VadgaonKhurd, 

Near Lokmat Press, Sinhgad 
Road,Pune 

23966 Provisional 9-Jul-09 5 50 11106279 
5,553,139.5

0 
1388284.88 1388284.88 

( :  . . ,  
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Carbon inventory of Pune city 

Background  
India faces the challenge of providing massive infrastructure to 
its growing population, while achieving low carbon growth. It is 
estimated that the current level of per capita CO2e (carbon 
dioxide equivalent emissions, 1 tonne per capita) in the country 
will increase to about 3 to 5 tonnes by 2030. The total CO2e 
emissions from the country are expected to rise to about 7 
billion tonnes by the same year. Cities are key contributors to 
these CO2e emissions. The growing residential, commercial, 
industrial, and transportation activities in cities have led to a 
rapid growth in energy consumption, primarily energy drawn 
from fossil fuels. Fossil fuels are one of the primary 
contributors of greenhouse gas emissions (GHGs) like carbon 
dioxide (CO2), methane (CH4), and nitrous oxide (N2O).  
 
In the context of increasing concerns about the impact of the 
increasing levels of carbon emissions on the climate, cities are 
starting to realize the importance of reducing these emissions. 
Many interventions are being undertaken by city governments 
in order to curb carbon emissions. In order to understand the 
impact of these interventions in terms of their ability to reduce 
carbon emissions, it is important to estimate the current levels 
of emissions. Pune city is one of the first few cities, which has 
expressed its desire to get a carbon inventory prepared. The city 
aims to understand its current pattern of emitting carbon 
emissions, in order to plan specific strategies/interventions to 
reduce the same. This section of the study describes the 
approach that is being adopted to estimate the carbon 
emissions of Pune city. 

 

Objective 
The objective of this part of the study is to carry out the carbon 
inventory of Pune city. 
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Scope of carbon inventory 
 
Defining study area 
The carbon inventory will be carried out for the Pune Municipal 
Corporation (PMC) area. All urban activities taking place within 
the administrative boundaries of PMC will be considered while 
estimating carbon emissions. The ward map of PMC is given in 
Figure No. 1. The key characteristics of PMC area as per Census, 
2001 are as follows. 

 Area – 243.84 sq.km 
 Population – 25 lakh  
 Density – 10,412 persons per sq. km. 

 

Figure No. 1: Ward map of PMC area  

Source PMC, 2006 

 
Inventory will include carbon emissions from energy 
consumption, municipal waste disposal sites, and 
sewage transport by pipelines. 
The inventory will focus on estimating the carbon impact of 
energy consumption within PMC limits. Carbon emissions are 
released on combustion of fossil energy. Almost all urban 
activities make use of some form of fossil fuels to meet their 
energy requirements. The fossil energy consumed for all urban 
activities in Pune city (for example, residential, commercial, 
institutional, industrial, and transportation activities) will be 
accounted to estimate the carbon emissions from the city’s 
activities (Table No. 1).  In addition to this, emissions from 
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municipal waste disposal sites and sewage transport by 
pipelines within the city will also be included.  
 
It is acknowledged that there may be a few other activities 
within the city (apart from energy consumption, municipal 
waste disposal sites, and sewage transport by pipelines) that 
may contribute to carbon emissions. However, the contribution 
of these activities is understood to be very small. Hence, it is 
decided to consider only energy consumption, municipal waste 
disposal sites, and sewage transport by pipelines, while 
estimating the carbon emissions from Pune city.  
 

Table No. 1: Example of energy consumption in different sectors within cities 

S. 
No. 

Sector Possible sources of energy consumed  

1 Residential LPG, natural gas, biogas*, kerosene, fuel wood, other 
biomass, charcoal, coal 

2 Commercial LPG, natural gas, biogas, kerosene, fuel wood, other 
biomass, charcoal, coal 

3 Industrial LPG, natural gas, kerosene, diesel, fuel oil, fuel wood, 
other biomass, charcoal, coal 

4 Institutional LPG, natural gas, biogas 

5 Transportation Petrol, diesel, CNG, LPG, petrol/diesel mixed with biofuels 

6 Utilities Petrol, diesel 

7 Municipal services Petrol, diesel 

* Biogas is not a fossil fuel. However, it is included in the table above as the 
combustion of biogas leads to carbon dioxide emissions. 
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Carbon inventory will be carried out for 2009–2010 
Annual carbon emissions will be estimated for 2009–2010 
subject to the availability of data for this year.30 
 
Carbon inventory of energy consumption to include 
only CO2 (carbon dioxide) emissions  
The carbon inventory of energy consumption will include CO2 
emissions only. It will not include methane (CH4) and nitrous 
oxide (N2O) emissions. In a recently conducted study by TERI 
on estimating carbon footprint of urban energy use, it was 
observed that the CH4 and N2O emissions released due to 
urban energy consumption activities are insignificant as 
compared to CO2 emissions (TERI 2009). As per this study, the 
share of CH4 and N2O in the per capita carbon dioxide 
equivalent emissions from urban energy use in Jaipur city is 
less than 4%. This shows that the CH4 and N2O emissions are 
insignificant as compared to CO2 emissions from urban energy 
consumption activities. IPCC (2006) also states that CO2 
emissions account typically for 95% of the energy sector 
emissions with methane and nitrous oxide responsible for the 
balance.  
 
Carbon inventory of municipal waste disposal sites 
and sewage transport by pipelines to include CH4 
(methane) emissions  
The carbon inventory of municipal waste disposal sites and 
sewage transport by pipelines within the city however will 
include CH4 emissions31. These activities release significant 
amount of CH4 on account of anaerobic digestion or 
fermentation of biodegradable materials. 
 
Embodied carbon in goods and services not included 
in carbon inventory 
The embodied carbon in consumption goods and services, 
which is present on account of their production/delivery, is not 
accounted in the carbon inventory to avoid any double 
accounting. It is understood that if the goods are being 
produced within the city limits, the carbon emissions due to 
their production and delivery will be reflected in emissions of 
the manufacturing and transportation sectors of the city. If 
goods are being produced outside the city, their carbon impact 
will be accounted in the inventory of their place of production 
and not in Pune city’s inventory. 

                                                           
30 In case, all the required data is not available for 2009–2010, carbon emissions will be estimated for 2008–2009. 
31 CO2 will be included if the amount of CO2 released is significant. 
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Methodology 
The tier 2 approach, outlined in IPCC guidelines for National 
Greenhouse Gas Inventories (2006), will be adapted to estimate 
CO2 emissions from energy consumption activities in Pune city. 
Method recommended in tier 2 is a fuel-based method that 
estimates CO2 based on the total carbon content of fuel 
combusted, irrespective of the technologies used for 
combustion32 and uses local (country-specific) emission factors. 
It is indicated in the IPCC guidelines that for estimating CO2 
emissions, tier 1 and 2 methods will suffice. Since we are 
focusing only on CO2 emissions from energy consumption, we 
are using the tier 2 approach in this case. The tier 2 approach 
will also be used to estimate CH4 emissions from municipal 
waste disposal sites and sewage transport by pipelines within 
the city. In the tier 2 method, emissions are estimated from all 
sources of combustion and added to obtain the total emissions. 
Emissions are classified as follows. 

 Emissions from stationary sources 
 Emissions from mobile sources 
 Fugitive emissions 

 
The critical data requirements to perform carbon inventory 
using IPCC approach are as below. 

 Fuel combustion statistics 
 Municipal waste disposal information 
 Information on sewage transport by pipelines within city 
 Country-specific emission factors, wherever possible33 

 

Framework to estimate carbon emissions (adapted from IPCC, 2006) 
 
Step 1: In line with IPCC (2006) methodology, city activities 
where carbon emissions are being released will be classified 
into the following categories: 
 
Stationary:  

 Residential 
 Commercial 
 Institutional 
 Industries and construction 
 Energy industries/Energy generation activities (if any in 

the city) 
 Municipal solid waste disposal 

Mobile 
 Transportation34  

o Road transport (road transport by different modes 
like cars, two wheelers, buses, taxi, trucks, and so on) 

o Rail transport 
o Off-road transport 
o Air transport 
o Pipeline transport35  

                                                           
32 Since, the CO2 emissions are estimated based on the total carbon content of fuel combusted, there is no question of not accounting the carbon 

content of non-CO2 gases like CO (carbon monoxide), NMVOCs  (non-methane volatile organic compounds), and so on that may be released due 

to fuel combustion.  
33 In case country-specific emission factors are not available, IPCC default emission factors will be used. 
34 There is no water transport in Pune. We therefore, do not include the same.  
35 Pipeline transport in a city uses electricity as the source for energy. Since electricity is a clean form of energy at end use, we do not expect any 

carbon emissions due to pipeline transport within the city, except for CH4 emissions from sewage transport by pipelines (which occur due to 
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Step 2: Annual fuel consumption statistics for the city 
activities listed in step 1 will be collected/estimated for 2009–
2010.  The range of fuels that will be accounted in the carbon 
inventory of the city are listed in Table No. 2. Municipal solid 
waste disposal and sewage transportation information for 
2009–2010 will also be collected.  
 

Table No. 2: Fuels that will be accounted in the carbon inventory of the city 

Residential 
sector 

Commercial 
sector 

Institutional 
sector 

Industries and 
construction 

sector 

Energy 
industries (if any 

in the city) 
Transportation 

LPG LPG LPG LPG Municipal waste Petrol 

Natural gas Natural gas Natural gas Natural gas Biogas Diesel 

Biogas Biogas Biogas Biogas Natural gas Aviation gasoline 

Kerosene Kerosene Others  Kerosene Coal 
Compressed 
Natural gas (CNG) 

Coal Coal   Coal Diesel  Jet gasoline 

Others 
(specify) 

Others 
(specify) 

  Diesel  Fuel oil Jet kerosene 

      Petrol  LPG 

      Fuel oil   Bio-diesel 

      Others (specify)   Bio-ethanol 

 

Step 3: Data on country-specific emission factors and calorific 
values will be collected from agencies like Ministry of 
Environment and Forests (emission coefficients used in 
NATCOM), Ministry of Petroleum and Natural Gas, Central 
Pollution Control Board, Automotive Research Association of 
India, and so on.  

 

Step 4: Estimation of carbon emissions (total and sectoral) 
from Pune city will be carried out based on data collected in 
step 2 and 3. The carbon estimation results will be broadly 
analysed to suggest areas where city authorities need to take 
action in order to curb carbon emissions from the city. 

 

Assumptions 
Fuel sales data is equal to fuel combustion 
In order to calculate CO2 emissions, data on fuel combusted in 
different sectors is needed. Since, it is difficult to obtain the 
data on actual fuel combusted; it will be assumed that the fuel 
sold in the city is equal to fuel combusted.  

 

There may be cases where fuel sold within the city is used 
outside the city. Ideally, this fuel consumption should be 
discounted from total fuel consumption, but since it is difficult 
to estimate this amount of fuel, we assume all fuel sold within 
the city is being used for city activities only. Also, it may happen 
that some part of the fuel used in the city is bought from outside 
the city limits, but used within the city. Ideally, this fuel 

                                                                                                                                                                          
anaerobic digestion of biodegradable materials). These CH4 emissions from sewage transport are included in the carbon inventory of Pune city. 
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consumption should be added to the fuel consumption data for 
the city, but since it is difficult to estimate this data, we do not 
include this fuel in city estimates. This approach is also 
recommended in IPCC (2006) where it is mentioned that the 
emissions from fuel should be attributed to the place where the 
fuel is sold. 

 

Petrol and CNG sold at petrol pumps, is used for 
transportation sector only 
It is assumed that the petrol and CNG sold at fuel stations 
(petrol pumps) will all be used by the transport sector only. 
There may be cases that some part of these fuels sold at fuel 
stations is used for purposes other than transport. However, we 
feel that this share of fuel will be very small and, hence, assume 
that 100% of petrol and CNG sold at fuel stations is used for 
transport sector. 
 
Diesel sold at petrol pumps is used in diesel engines 
(mobile and stationary) that have similar emissions 
profile 
In addition to its use in the transport sector, some part of diesel 
sold at petrol pumps may be used in diesel generators used for 
power backup. Since it is difficult to segregate the diesel sales, 
we assume that all diesel sold at petrol pumps is used in diesel 
engines (mobile and stationary) that have similar emissions 
profile. 
 

Status of data collection and next steps 
 
TERI has approached several agencies to collect data on fuel 
consumption in Pune city. Although we have received some 
information from agencies, a substantial amount of data 
remains pending. 
Next steps in estimating carbon emissions from Pune city 

 Completing data collection 
 Estimating carbon emissions 

 

Identifying areas in which city authorities need to undertake 
interventions in order to curb carbon emissions from the city. 
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  (List of abbreviations) 
 

0C   : Degree Celsius  
0F    : Degree Fahrenheit 
2W   : Two Wheelers 
3W   : Three Wheelers 
4WD  : Four Wheelers Diesel 
4WG  : Four Wheelers Gas 
AQI   : Air Quality Index 
ARAI  : Automotive Research Association of India 
ATCS  : Area Traffic Control System 
BOD  : Biochemical Oxygen Demand 
BOT  : Build-Operate-Transfer 
BPCL  : Bharat Petrochemical Limited 
BPL  : Below Poverty Line 
BPMC  : Bombay Provincial Municipal Corporations 
BPO  : Business Processing Output 
BRT  : Bus Rapid Transit 
BRTS   : Bus Rapid Transit System 
BS II  : Bharat Stage II 
BS III  : Bharat Stage III 
BT   : Biotechnology 
CBD  : Central Business District 
CDC  : Centre for Disease Control 
CDP  : City Development Plan 
CIRT  : Central Institute of Road Transport 
Cl   : Chlorine 
CMP  : Comprehensive Mobility Plan 
CNG  : Compressed Natural Gas 
CO   : Carbon Monoxide 
COD  : Chemical Oxygen Demand 
CPCB  : Central Pollution Control Board 
CPHEEO   : Central Public Health and Environmental Engineering Organization 
CRF  : Chest Research Foundation 
dB   : Decibel 
dB(A)  : Decibel Adjusted 
Dept  : Department 
DG   : Diesel Generator 
DHS  : Director of Health Services 
DMRC  : Delhi Metro Rail Corporation 
DO   : Dissolved Oxygen  
DPSIR  : Driving force, Pressure, State, Impact and Response 
EC   : Electrical Conductivity  
EPI   : Environmental Performance Index 
ESR  : Environmental Status Report 
F & V  : Food and Vegetable 
FRL  : Full Reservoir Level 
Ft   : feet  
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GDP  : Gross Domestic Product 
GOI  : Government of India 
GOM  : Government of Maharashtra 
GSDA  : Groundwater Surveys and Development Agency 
HC   : Hydrocarbons 
HCV  : Heavy Commercial Vehicle 
HFL  : High Flood Level 
HMV  : Heavy Motor Vehicles  
HOD  : Head of the Departments 
HPSV  : High Pressure Sodium Vapour Lamp 
HVAC  : Heating, Ventilation and Air Conditioning  
I&M   : Inspection and Maintenance 
ICDS  : Integrated Child Development Scheme 
ICU   : Intensive Care Unit 
IITM  : Indian Institute of Tropical Meteorology 
IMD  : Indian Meteorological Department  
IT   : Information Technology 
JNNURM  : Jawaharlal Nehru National Urban Renewal Mission  
Kg   : Kilogram 
kgoe  : Kilogram of Oil Equivalent 
km   : Kilometre 
kWh  : Kilo Watt Hour 
LCV  : Light Commercial Vehicle 
LMV  : Light Motor Vehicle 
lpcd  : litres per capita per day 
LPG  : Liquefied Petroleum Gas 
m 3    : cubic meter  
Max  : Maximum 
MCCIA  : Mahratta Chamber of Commerce, Industries and Agriculture 
MEDA  : Maharashtra Energy Development Agency 
MHFW  : Ministry of Health and Family Welfare 
MIDC  : Maharashtra Industrial Development Corporation 
Min   : Minimum 
MLD  : Million Liters per Day 
MMSCMD  : Million Metric Standard Cubic Meter Per Day 
MNGL  : Maharashtra Natural Gas Limited 
MNRE  : Ministry of New and Renewable Energy 
MPCB  : Maharashtra Pollution Control Board 
MSEDCL  : Maharashtra State Electricity Distribution Co. Ltd 
MTOE  : Metric Tonnes of Oil Equivalent 
MU   : Million Units 
mWh  : Mega Watt Hour 
NAAQS  : National Ambient Air Quality Standard 
NCL  : National Chemical Laboratory 
NEERI  : National Environmental Engineering and Research Institute 
NGO  : Non- governmental Organization 
NH   : National Highway 
NIV   : National Institute of Virology 
NMT  : Non- Motorized Transport 
NOx  : Oxides of Nitrogen 
NUTP  : National Urban Transport Policy 
OPD  : Outpatient Department 



- 

117 

PCMC  : Pimpri Chinchwad Municipal Corporation 
PM 10  : Particulate Matter less than 10 microns 
PM 2.5  : Particulate Matter less than 2.5 microns 
PMC  : Pune Municipal Corporation 
PMPML  : Pune Mahanagar Parivahan Mahamandal Limited 
PT   : Public Transport 
PUC  : Pollution Under Control 
Pvt.   : Private 
RSPM  : Respiratory Suspended Particulate Matter 
RTC  : Ready-to-Cook 
RTE  : Ready-to Eat 
RTO  : Regional Transport Office 
RT-PCR  : Real-Time Polymerase Chain Reaction 
RWH  : Rain Water Harvesting 
SIV   : Swine Influenza Virus  
SO2   : Sulphur-di-oxide 
S-OIV   : Swine- Origin Influenza Virus 
SOx  : Oxides of Sulphur 
SPM  : Suspended Particulate Matter   
STP  : Sewage Treatment Plant 
T/Yr  : Tonnes/year 
Temp  : Temperature 
TERI  : The Energy and Resources Institute 
TMC  : Thousand Million Cubic feet 
UDPFI  : Urban Development Plans Formulation and Implementation 
ULB  : Urban Local Body 
UNO  : United Nations Organization 
USA  : United States of America 
WQS  : Water Quality Standards 
WSA  : Wilbur Smith Associates 
WSD  : Water Supply Department 
WTP  : Water Treatment Plants 
WTP  : Water Treatment Plant 
YLL   : Years of Life Lost 

 


