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Preface

This report contains the “Carbon Inventory and Action plan for Carbon Neutrality for Satara City,
Maharashtra and the carbon sequestration by forest ecosystem of Satara City.

In this report basic concepts on carbon accounting and different approaches of estimation of GHG inventory
are described. More specifically report covers the estimation and assessment in the specific sectors viz.,
electricity consumption, fossil fuel consumption, municipal solid waste, forestry and assessment of air,
water in Satara City.

Chapter 1 describes the introduction of Satara City state and provides the key indicators, economic
development of the state, land use and human development indicators.

Chapter 2 describes the impact of climate change in global, national, and regional perspectives.

Chapter 3 describes Steps for preparing urban carbon inventories and the scope of carbon inventory.
Chapter 4 illustrate about objective and methodology for estimation of greenhouse inventory for Satara
City.

Chapter 5 describes the electricity consumption and emissions from fossil fuel consumption. Also, the
energy generation from renewable energy sources such as hydro dam and solar is accounted in emission
mitigation aspect.

Chapter 6 describes the study of municipal solid waste management and provides the approach for sector
and method to calculate the loss incurred due to solid waste. This chapter deals with the solid waste
generated by hotels, households and market-places and estimation of GHG emissions. Chapter 7 covers the
forest & biodiversity and carbon dioxide sequestration from forest trees and urban tree plantations.
Chapter 8 and 9 provide the information of air quality and water natural resources (lakes) in the Satara City.
Also, the latest study on air quality is incorporated in this chapter. Chapter 10 covers the roadmap towards
carbon neutrality for Satara City.

As this study shows the carbon inventory and the need for carrying out the steps towards carbon neutrality.
Realizing the significance of GHG inventory and accepting the responsibility of the emissions at municipal
level, which may contribute towards global impact, the SMC proactively took an initiative to document the
GHG inventory for its municipal limits. This shall help Satara city to quantify and map the emissions from

different sources and help develop specific strategies to curb the emissions.
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1. Satara Profile

1.1. Introduction

Satara district is located in the western part of Maharashtra, between north latitudes 170 5’ to 180 11’ and
east longitude 730 33’ to 740 54’. District is bounded by Pune to the north, Solapur in the east, Sangli in the
south and Ratnagiri district in the west. Geographical area of the district is 10,484 sq. km. Population is 27,
96,906. For administrative purpose district has 11 tahsils namely Satara, Karad, Wai, Mahabaleshwar,
Phaltan, Man, Khatav, Koregaon, Patan, Jaoli and Khandala.

Satara is a city located in the Satara District of Maharashtra state of India, near the confluence of the river

Krishna and its tributary, the Venna.
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Satara City is a historical place with rich heritage. It was the capital of the erstwhile Maratha empire. There
are beautiful temples and historical places in the city. Ajinkyatara being the major landmark of the city.
Satara also played an important role in the independence movement of the country. Gandmala stands
witness to this where 17 people laid their lives in the Sepoy Mutiny of 1857. Ajinkyatara Fort was built by
Raja Bhoj. There are 17 doors to the fort with “Buruj”. In the north of the fort a beautiful temple of Goddess
Mangalai Devi is located. The city is situated around the fort.

Satara has emerged as a famous tourist spot with many hotels and lodges for the tourist. Maharashtra

Tourist Development Corporation (MTDC) guest houses.

Table 1 Key Indicators of Satara

Sr. No. Item (General) Satara




1: Population 14,93,350*

2: Sex Ratio 51:49

3: Latitude 17.5t018.11 N
4. Longitude 73.33to0 74.54 E
5: Average elevation above sea level 1700 feet

6: Maximum and Minimum Temperature 15.5°C-28.3°C
7: Average annual rainfall 6000 mm

8: Geographical Area 26.4 (sg.km.)

This is the first among a list of steps for the city to take mitigation actions aiming at reducing the city’s

carbon emissions. Based on the results of this study, the city would have to set before itself an emissions

reduction target for a particular forecast year and develop a climate action plan. Subsequently, the results

of the action plan and policies have to be monitored and results need to be verified and compared versus

this baseline carbon inventory exercise.

! https://www.census2011.co.in/census/metropolitan/330-satara.html
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Geographical Boundary of Satara City

5

= e,

Fig. 1: Geographical boundary of Satara City
2. Climate Change

Climate change refers to a statistically significant variation in either the mean state of the climate or in its
variability, persisting for an extended period (typically decades or longer).

Climate change may be due to natural internal processes or external forcing, or to persistent
anthropogenic changes in the composition of the atmosphere or in land use.

Climate change has many different aspects to it. One can associate climate change with rise in sea water
levels, change in atmospheric temperature, changing ecosystems, melting polar ice, and so on. It may be
due to either natural or human influences. Scientists from all over the world have been working to find out
the cause and impacts of climate change, for more than a century but there are still gaps in our knowledge.

However, most of the experts feel that human activities are having an adverse effect on our planet.

11



Anthropogenic activities related to consumption of fossil fuels are mainly responsible for the GHG
emissions. These emissions in the atmosphere are attributed to create a greenhouse effect subsequently

leading to global warming?.

Greenhouse Effect

The earth has atmospheric energy which supports life. The chemical composition of the atmosphere is
nitrogen (78%); about 21% is oxygen, which all animals need to survive; and only a small percentage
(0.0379%)~is made up of carbon dioxide which is required by plants for photosynthesis. To maintain life-
sustaining conditions on earth, each day, energy from the sun — largely in the visible part of the spectrum,

but also some in the ultraviolet and infrared portions — is absorbed by the earth atmosphere Figure 2.

Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

More heat escapes Less heat escapes

into space F ’J into space

Fig. 2: Schematic of Greenhouse gas effect
If all this energy were to be absorbed completely, the earth would gradually become hotter. But actually,

the earth absorbs and, simultaneously emits/reflects energy in the form of infrared waves (which cannot
be seen by our eyes but can be felt as heat). About 31%s of incoming energy from the sun is reflected back
in space while the rest reaches the earth, warming the air, oceans, and land, and maintaining surface
temperature of earth. All this reflected heat is not lost to space but is partly absorbed by some gases present
in very small (or trace) quantities in the atmosphere, called GHGs. These gases re-emit some of this heat to
the earth’s surface and prevent the escaping of heat from the earth’s atmosphere and hence maintain the
temperature favourable to support life on earth. However, disproportionate and unjustified increase in the

GHGs lead to global warming.

2 As defined by IPCC:6
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Global Warming

It has been observed that, the atmospheric concentrations of CO2, CH4, and N20 have grown by about 31%,
151%, and 17%, respectively, between 1750 and 2000.10 Since the early 20t century, the earth’s mean
surface temperature has increased by about 0.8°C (1.4°F), with about two-thirds of the increase occurring
since 1980. This effect is termed as global warming which has a direct impact on the global climatic
conditions, termed as Climate Change. Warming of the climate system is unequivocal, and scientists are
more than 90% certain that it is primarily caused by increasing concentrations of GHGs produced by human

activities, such as the burning of fossil fuels and deforestation.

Climate Change and India

National Action Plan on Climate Change (NAPCC) was released in June 2008 which emphasised on climate
change and eight missions in the context of India. It identifies measures for promoting development
objectives while yielding co-benefits for addressing climate change effectively. In August 2009, the Hon’ble
Prime Minister of India urged each state government to create its own state-level action plan consistent
with strategies in the national plan. In the light of this initiative, a nodal agency under Ministry of
Environment and Forests (MoEF) for climate change cooperation and global negotiations was appointed as
the Climate Change Division of MoEF. It functions as a nodal unit for co-ordinating the NAPCC. Many other
initiatives like preparing the GHG inventory, under the National Communications (NATCOM) for the base
year 1994, detailed work on estimation of sectoral GHG emissions, and identification of country-specific
emission factors in the vulnerable sectors, have been developed. It also looks at a detailed vulnerability and
adaptation assessment as a part of the National Communication Project.

India faces the challenge of providing massive infrastructure to its growing population while adopting a low
carbon growth. It is estimated that the current level of per capita carbon dioxide equivalent emissions
(COze) in the country, i.e., 1.5 tonne per capita will increase to about 3 to 5 tonnes by 2030. As per this
report the per capita emission for Satara city is 0.4 tCO,eq and that is well below the national average.
International Council for Local Environmental Initiatives (ICLEI) has undertaken a similar study for 54 South
Asian cities in 2009. Although the methodology followed as well as the area considered by ICLEl and The
Energy and Resources Institute (TERI) for their respective studies are different, the cumulative and per
capita emissions as estimated by both the studies are comparable. The cumulative emissions for both the
studies fall in the range of 4-6 Million tonnes COz2e whereas per-capita emissions fall in the range of 1.3-1.5
tonne COze. Given the estimations of CO2 emissions provided by ICLEl for 54 South Asian cities a

comparative assessment of cities performance in terms of CO2 emissions may be undertaken.

13



GHG Emissions and Satara City

The SMC aims to understand its current pattern of carbon emissions, in order to plan specific
strategies/interventions to reduce the same. Thus, SBS Phoenix Enviro has conducted a detailed GHG
inventory for the city of Satara (SMC limits). International Council for Local Environmental Initiatives
(ICLEI) has undertaken a similar study for 54 South Asian cities in 20093. Although the methodology followed
as well as the area considered by ICLEI and The Energy and Resources Institute (TERI) for their respective
studies are different, the cumulative and per capita emissions as estimated by both the studies are

comparable.

Report Structure

Chapter 3 describes the standard methods and guidelines that are used for estimating and reporting city-
level emissions and further presents the estimation methods used in some cities around the world. Chapter
3 gives the methodology used for the carbon inventory of Satara. Chapters 4 and 5 describe the present
levels of energy and fossil fuels consumed in the city. The resulting emissions and carbon profile of the city

from the use of energy is highlighted in the concluding section of this report.

3 ICLEI (2009) Energy and Carbon Emissions Profiles of 54 South Asian Cities New Delhi: British High Commission
http://www.iclei.org/fileadmin/user upload/documents/Global/Progams/CCP/CCP Reports/ICLEl Indian Cities 2009.pdf
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3. Carbon Inventories of Cities: A literature review

Energy consumption is, by far, the greatest contributor to climate change, representing 80% of GHG
emissions®. Two-third of world energy demand is consumed in cities®. This will increase to higher levels as
the current global share of urban population of 50% in 2010, continues to increase®. It is, therefore,
important that cities track their energy consumption pattern and estimate their GHG emissions in order to
identify low carbon growth pathways.

A large number of cities have started to conduct their carbon inventories to evaluate their contribution to
climate change. However, while it has been estimated that 81% of the increase in global energy demands
by 2050 will take place in cities of the developing world; urban carbon inventories have mostly been limited
to cities of the developed world. Cities like New York, Bloomington, London, and cities from the European
Union (EU), have been documenting their carbon inventories and set targets to reduce them as against
their baseline emissions. A target is the reduction of a specific percentage of GHG emissions from a baseline
date, to be achieved by a set date or timetable (e.g., 2008—12). Under the Kyoto Protocol, the EU agreed to
reduce its GHG emissions in the commitment period (2008—12) by 8% as compared to their emission levels
in 1990.

It is important to undertake these studies in developing countries as well, by taking the lessons and learning
from the inventories prepared in the cities of the developed nations, in order to follow the right inventory
approach. A study undertaken by ICLEI attempted to estimate the emissions from 54 cities in South Asia.
The report documents the estimated emissions from cities of developing countries like India, Bangladesh,
Bhutan, Sri Lanka, and Nepal. This chapter attempts to understand the internationally accepted practices
and case studies and summarizes the key points to be considered while designing an urban carbon

inventory.

3.1. Steps for Preparing Urban Carbon Inventories

This section describes broadly the steps that have been followed to prepare the carbon inventory:

(i) Understanding internationally followed general guidelines to prepare city-level carbon inventories
(ii) Defining the scope of the study for estimating emissions

(iii) Determining the method and extent of reporting

(iv) Identifying the right data source to estimate the level of emissions

(v) Choosing the appropriate timeframe for the reporting

(vi) Developing the GHG model

41PCC (2007). Synthesis Report, UNFCCC. Geneva: International Panel on Climate Change
5 |EA (2008). World Energy Outlook.: International Energy Agency
6 United Nations, Department of Economic and Social Affairs: http://esa.un.org/unup/
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The International Standards for Determining Greenhouse Gas Emissions for Cities (ISDGGEC)?, a joint
document by UNEP, the World Bank, and the UN-HABITAT gives guidelines for urban carbon inventories.
According to the guidelines, the urban carbon inventories should be “transparent, consistent, comparable,
complete and accurate”; they should hence follow IPCC guidelines to determine emissions from major

sources (to satisfy transparency and comparability requirements).

A brief description of the terms as defined by IPCC guidelines 2006 is presented hereafter:

Transparency

There is sufficient and clear documentation such that individuals or groups, other than the inventory
compilers, can understand how the inventory was compiled and can assure that it meets the good practice

requirements for national GHG emissions inventories.

Consistency

Estimates for different inventory years, gases and categories are made in such a way, that differences in
the results between years and categories reflect real differences in emissions. Inventory annual trends, as
far as possible, should be calculated using the same method and data sources in all years and should aim
to reflect the real annual fluctuations in emissions or removals and not be subject to changes resulting from

methodological differences.

Comparability
The GHG inventory is reported in a way that allows it to be compared with other GHG inventories for other

countries, cities or regions. This comparability should be reflected in appropriate choice of key categories.

Completeness
Estimates in the inventory are reported for all relevant categories of sources and sinks, and gases. Where
elements are missing their absence should be clearly documented together with a justification for

exclusion.

Accuracy
The GHG inventory contains neither over- nor under-estimates. This means making all endeavours unbiased

from the inventory estimates.

7 http://www.unep.org/urban_environment/PDFs/InternationalStd-GHG.pdf
16



3.2. The Scope of the Carbon Inventory and Addressing the Issue of Double Counting

Double counting is one of the main issues with carbon inventories especially that of cities, since activities
related to the city are not limited to municipal jurisdiction limits. The ISDGGEC document® suggests that
while preparing the carbon inventory, emissions generated outside the city (jurisdiction under
consideration) from activities such as energy generation (electricity), aviation and marine freight, as well
as, from waste that is generated within cities should be integrated in the city’s inventory. However, this
might result in the problem of double counting. For instance, emissions from waste generation occurring
at a particular location may be accounted in the inventory of the location of waste disposal, which might
be outside the SMCs jurisdiction. Therefore, the scope, of emissions should be defined clearly, in order to

identify sources that are included in the inventory, so as to avoid double counting.

The three scopes defined as per the ISDGGEC document are as follows:

*» Scope 1: GHG emissions occurring within the territorial boundary of a given area.

+» Scope 2: Also includes indirect emissions occurring outside the given area as a result of energy being
consumed within the area (e.g., electricity uses and solid waste treatment).

% Scope 3: Includes indirect emissions occurring outside the given area, other than those defined in
Scope 2. They include electrical transmission and distribution losses, solid waste disposal, waste
incineration, wastewater handling, aviation, marine, and embodied emissions upstream of power

plants in fuels and in imported materials.

CO. SFe CH: N:O NF:; HFCs PFCs

INDIRECT
EMISSIONS FROM
PURCHASED ENERGY

PURCHASE OF y
ELECTRICITY, HEAT : i -
OR STEAM ‘ \ - —
%.'. Fa h{l
¥ 1
= d v WASTE
. 2 - - MANAGEMENT
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Fig. 3: Scope for emission inventory as per ISDGGEC document

8 http://www.unep.org/urban_environment/PDFs/InternationalStd-GHG.pdf
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The Method and Extent of Reporting

There are different ways to report carbon emissions of cities or any type of physical entity. Many GHGs may
be insignificant and hard to monitor. Their reporting can be time consuming and of little added value to the
study. The ISDGGEC document suggests that inventories may focus on gases representing 95% of emissions.
Therefore, gases such as CO; and CH4 are considered for reporting, and gases with minor overall impacts
such as SF6, CF4, and so on, are left out for the sake of clarity and efficiency of the estimates.

Further, GHG emissions can be either reported by energy source (e.g., emissions from electricity, oil, heat,
and so on) or by sector (e.g., emissions from residential sector, industrial sector, and so on). The ICLEIl and
IPCC recommend the use of sector analysis as it provides more information on increase/decrease in energy
consumption of various categories of high/low emitters. The sector analysis proves more valuable for

policy-makers.

3.2.1. Identification of the Appropriate Data Sources

Residential, commercial, industrial

The main rule to follow is that emissions should be reported in common units (i.e., CO2 equivalents).
Emissions from residential, commercial, and industrial sectors are fairly straight forward to compute, given
standard assumptions (i.e., efficiency of devices), carbon emission factors of fuels used, and data on fuel
consumption of each sector. Such data can either be derived from fuel bills or directly from energy providers

or surveys.

Waste

Emissions from waste can prove harder to obtain. On top of the quantity of waste generated by the city,
knowledge of the average composition of waste and the way in which the waste is being processed is also
required to be known. Composition of waste gives information on the carbon content of the waste material,
which is generally highly variable in nature. The way in which the waste is actually processed determines
the actual level of emissions. If the waste is recycled there are hypothetically zero-emissions; if it is burnt
then it releases carbon dioxide and ashes; and if it is processed anaerobically, then it results in producing
CH4 and other solid by-products. Such information is available only at the regional level and assumptions

have to be made for estimating the city-level information.

Transportation
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Emissions from transportation can be obtained in two ways. The first method involves estimation of
emissions by using the data on quantities of fuel sold at petrol stations within the city. The average emission
factors are applied depending on the characteristics of the fleet (i.e., the share of cars, trucks, and two-
wheelers) to obtain the level of emissions. The second method to estimate emission levels is to obtain data
on average Vehicle-Kilometres- Travelled (VKT) within the city from transport municipal offices. Such data
is generally measured and available in terms of peak VKT per day. A correction factor is applied to such VKT
figures to convert the information into average VKT per year. Emissions are derived from these numbers by
applying constant emission factors depending on the characteristics

of the vehicle fleet.

Defining the Time Frame of Analysis

Another challenge in reporting the carbon inventories of urban centres is in defining the proper time frame
for analysis. Emissions should not only be estimated for the present situation, but it is also important to
understand the evolution of emissions over a given period of time. The problem mostly rises in the fact

that, it is often hard to trace reliable historical data on energy consumption or CO2 emissions.

Developing the Right GHG Model

GHG emissions can be estimated by using any spread sheet software (e.g., Microsoft Excel), provided users
have the right information on emission factors. Spread sheet models can be developed (with country-
specific emission factors) to estimate GHG emissions. The above discussed guidelines have been considered
while drawing up the methodology of carbon inventory for Satara. Some international and domestic
initiatives of estimating city level inventories have also been reviewed to devise the methodology (Appendix

1).
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4. Satara City Greenhouse Gas Inventory

This is the first among a list of steps for the city to take mitigation actions aiming at reducing the city’s
carbon emissions. Based on the results of this study, the city would have to set before itself an emissions
reduction target for a particular forecast year and develop a climate action plan. Subsequently, the results
of the action plan and policies have to be monitored and results need to be verified and compared versus

this baseline carbon inventory exercise.

4.1. Objectives

The objectives of documenting the carbon inventory for Satara city are as follows:
» To determine the baseline carbon inventory and estimate the carbon footprint of Satara city
» To map the sources of GHG emissions

» To develop a source apportionment of the GHG emissions

4.2. Study Area

The carbon inventory has been undertaken for the SMC area. All key urban activities taking place within the
administrative boundaries of SMC have been considered while estimating the carbon emissions. The urban
services like sewage treatment and solid waste collection in the city area is provided by SMC. Also, MSEDCL
supplies electricity to households in Satara city area. Hence, the data collected and per-capita calculation
for emissions includes population of Satara city.

Identification and collection of the appropriate data sources from SMC and other nodal authority.

4.3. Methodology

The inventory methodology designed for the study draws from the carbon inventories and the general
guidelines reviewed in Chapter 2. The methodology developed also had to take into account specificities of
Satara city (data limitations, size of the area, etc.). Hence, different existing methods were combined and
adapted in order to come up with a coherent and rigorous framework that respects the main guidelines of

the IPCC (2006) as well as the guidelines given by the UNEP.

4.3.1. Time period

The time period chosen to document the inventory spans between 2021 - 22. This is the most recent and

relevant time frame after COVID period on which data could be retrieved and compared.
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4.3.2. Study Scope

Scope 2 is chosen for the inventory of Satara City, i.e., emissions released at the point of use within the city,
as well as, emissions released outside the city boundaries, but related to energy consumed within the city.
The inventory includes carbon emissions from energy consumption, municipal waste disposal sites, and
sewage treatment. 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.
These small activities may include use of coal for tandoors in hotels, use of fire-wood by population Below
Poverty Line (BPL). Hence, it was decided to consider only sources of energy consumption, municipal waste
disposal, and sewage treatment sites while estimating the carbon emissions from Satara city.

A schematic depicting the sources of carbon emissions mapped while developing the

carbon inventory for Satara city is presented in Figure 4.

Residential, Commercial,
Industrial, & Transport

Energy usage
(Fossil Fuels)

Residential, Commercial,
Industrial & Public works

Sources of
emissions
Residential, Commercial,
Indusirial, Hotels &
Waste degradation Restaurants
{Biodegradable
wasle)

Residential & Indusinal

Fig. 4: Sources of emissions for Satara city

As per IPCC and ICLEI’'s recommendations, emissions from aviation are reported for comparison purposes
only. Since the uncertainty around these estimates is much higher than for emissions from other sources,
i.e., residential, commercial sectors, they should be read separately.

The embodied carbon in consumption of goods and services which is present on account of their
production/delivery is not accounted in the carbon inventory, to avoid any double counting. 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 manufacturing and transportation sectors of the city. If goods
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are being produced outside the city, their carbon impact will be accounted in the inventory of their place
of production and not in the Satara city inventory.

Survey was conducted in the month of Dec. 2022 and Feb. 2023 to identify the appropriate data sources.
During these surveys, primary and secondary data were collected from Municipal Corporation and other
government departments to assess the data accuracy and estimation of carbon dioxide emissions from

these sources.

4.3.3. Sectors of Activity
The sectors identified for the study and the energy sources considered in each of these sectors are given in

Table 2.

Table 2: Sectors identified for carbon inventory

Sectors Fuels used

Residential Electricity, LPG,

Commercial Electricity, LPG,

Industrial Electricity, LPG, Diesel, Furnace oil
Transportation Petrol, Diesel, CNG, LPG
Utilities/Municipal services Petrol, Diesel, Electricity

Note: Apart from the sectors listed above, electricity usage through High Tension consumption was not available with sector

classification. Hence information regarding, HT has not been accounted.

4.3.4. Greenhouse Gases Included for Assessment

As defined by the IPCC, a GHG is a gas in the atmosphere that absorbs and emits radiation within the
thermal infrared range and this process is the fundamental cause of the greenhouse effect. The primary
GHGs arising due to anthropogenic activities are CO,, CHs, and N,0. The sources of emissions at the city
level can be segmented into emissions from energy usage (fossil fuel) and waste generation (see Figure 4).

The nature of emission profile from both these activities, are very different which are discussed below.

Carbon Inventory of Energy Consumption
The carbon inventory of energy consumption in the end-use form of electricity or petroleum products
focuses on CO; emissions only. It does not include CH4 and N20 emissions due to energy consumption. In

a study conducted by TERP. on estimating the carbon footprint of urban energy use, it was observed that

% TERI (2009) Estimating Carbon footprint of urban energy use in India and China (Phase I1): New Delhi: The Energy and Resources
Institute, 124 pp, project code 2008 UD04
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the CHzand N20 emissions released due to urban energy consumption activities, are insignificant compared
to COz emissions. As per this study, the share of CHaand N20 in the per capita COz equivalent emissions
from urban energy use in Jaipur city was less than 4%. IPCC (guidelines 2006) also states that CO2emissions

account typically for 95% of the energy sector emissions with CHaand N:0 responsible for the balance.

Carbon Inventory of Municipal Waste Disposal Sites and Sewage Treatment
The carbon inventory of municipal waste disposal sites and sewage treatment within the city focuses on
CH, emissions. These activities release significant amount of CH4 on account of anaerobic digestion or

fermentation of biodegradable materials.

4.3.5. Tier 2 Emission Factors and Scope 2 Approach
The study uses the Tier 2 emission factors, in line with the IPCC (2006) guidelines. The calculation of carbon
emissions is based on national emission factors, assuming a single conversion technology for each fuel in

residential, commercial, and transportation sectors.

4.4. Main Assumptions

4.4.1. Fuel Sales Data is Equal to Fuel Combustion

In order to calculate CO, emissions, data on fuel combusted in different sectors is needed. Since, it is difficult
to obtain the data on actual fuel combusted; it is assumed that the fuel sold in the city is equal to the 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 the 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 consumption should be added to the fuel consumption data for the city but since it is difficult to
estimate this data, it is not included in the city estimates. This approach is consistent with IPCC guidelines
2006, which recommends that the emissions from fuel should be attributed to the place where the fuel is

sold.

4.4.2. Petrol, CNG, and Auto LPG Sold at Petrol Pumps are Used for Transportation Sector Only
It is assumed that the petrol, CNG, and Auto LPG sold at fuel stations (petrol pumps) are used for 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, it is felt that the share of this fuel will be very small and hence it

is assumed that 100% of petrol, CNG, and Auto LPG sold at fuel stations are used for transport sector only.
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4.4.3. 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 back-up. Since it is difficult to segregate the diesel sales, it is assumed that all

diesels sold at petrol pumps is used in diesel engines (mobile and stationary) that have the similar emissions

profile.
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5. Energy Consumption and Emissions
5.1. CO; Emissions due to Electricity Consumption

The nature of CO,emissions from electricity consumption is directly dependent on the manner in which the
electricity is generated. All regional grids have been integrated as a single Indian Grid covering all the states
in December 2013. Small power exchanges also take place with the neighbouring countries Bhutan, Nepal,
Bangladesh and Myanmar. For the unified grid, the main emission factors are calculated in accordance with
the relevant CDM methodologies. CEA will continue updating the database at the end of each fiscal year.®
As per CO; Baseline Database for the Indian Power Sector, Version 18.0 the Combined Margin is equal to
0.92 tCO; eq.

Electricity Consumption

Year 2020-2021 Year 2021-2022
Consumers Units Consumers Units
64142 5590616 65858 5779934

Electricity Consumption in Satara Urban Sub-Division for The Year 2021-202

Tariff Category Consumers Units in KWh
Residential 65858 5779934
Commercial 10688 1767184
Industrial 1234 2582405
Public Services 66 127137
Street-Light 153 203747
Public Water Works 13 11148
Sewage Treatment 5 338
Total 78017 10471893

An example is provided to help understand the calculation process.

Electricity use in residential sector in Satara 10472MWh [A]

The CO, emission factors of 0.92 t CO,eq. [B] given above as per CEA database have been used to derive
CO, emissions by multiplying with the overall electricity usage numbers.

The CO; emission from electricity consumption is 9634 tCOe [A*B]

Annual Renewable Energy Consumption is Satara City is 151MWh and recently 1.5 MW of solar plant has

been installed, thus the total CO, emission reduction from the renewable sources amounts to 2154 tCO,

eq.

10 www.cea.nic.in
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Based on the data collected from SMC, the annual CO; emission from fossil fuel consumption is 52,685 tCO,
eq.

The residential sector which is responsible for 55% of the electricity use within the city in 2021-22 was
responsible for 55% emissions. The commercial and industrial setups generated emissions of 1626 tCO2

(16.87%) and 2579 tC0O2(25%), respectively, in the year 2021-22.

Units in KWh

M Residential
M Commercial
M Industrial
Public Services
M Street Light
M Public Water Works

W Sewage Treatment

5.2. Fossil Fuel Consumption

Total fossil consumption in the year 2021-22 is as follows:
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Petrol 8475666
Diesel 5784468

Total LPG gas consumption of Satara City (Domestic +Commercial) ‘ 15804 tonnes

Emissions from Fossil Fuels tCO2eq
Emission from Diesel 15271
Emission from Petrol 19240
Emission from LPG 18175
Total Emission from Fossil Fuels 52685

5.3. Renewable Energy
1.5 MW of Solar power plant has been commissioned and installed at site of waste depot for supplying
power to waste and sewage treatment plant.

SMC launched Majhi Vasundhara under which subsidy of 5% was given to consumers for installation of solar

rooftop.
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5.4. Electric Vehicle
Under SMC 1800 two-wheeler and 114 three-wheeler have been distributed/soled by transport

department of Satara, Maharashtra.

6. Solid Waste and Sewage

One of the major challenges faced by any urban centre revolves around the disposal of its waste,
both solid-waste as well as sewage. Satara, is no exception, with a rapidly increasing population
with higher per capita incomes and changing lifestyles, the magnitude of the challenge has also
been increasing. This has resulted in the creation of larger quantities of waste at the residential
units, restaurants, shops, and commercial units.

Solid waste management poses a major environmental challenge. Most of our cities are unable to
manage their waste and litter almost everywhere marks most of our urban landscape. This is not

a matter of visual pollution but also breeds diseases and causes ill health.

6.1. Solid Waste Management Practices in Satara:

Municipal Councils (MC) is responsible for collection, transportation and disposal of solid waste
generated within the municipal limits. Households and establishments including hospitals, private
nursing homes, restaurants, etc., deposit their wastes in communal waste storage bins, for

subsequent collection (manual) and transportation to a dumping site.

Collected and Uncollected Waste from The Following Categories

Households Hotels Markets

— | —

Municipal Solid
Waste

|

Collected

|

Transport

Fig. 5: Flowchart for collected and uncollected solid waste
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Solid Waste Generation, Disposal & Collection, Solid Waste Treatment and Management.

I.  Daily Solid Waste Generation =50.16 TPD
Il.  Daily Solid Waste Collection = 50.16 TPD
lll.  Daily Wet Waste Generation =26 TPD
IV.  Daily Wet -Waste Collection = 26 TPD
V.  Daily Dry Waste Generation = 24.13 TPD
VI.  Daily Dry Waste Collection = 24.13 TPD

VIl.  Daily wet Waste Processing =26 TPD

Processing of wet waste by windrow composting of pit composting

VIIl.  Daily compost production from wet waste = 3TPD
IX.  Daily dry waste Processing
a. Daily Hazardous and Sanitary waste generated = 0.33 TPD
b. Daily Hazardous and sanitary waste collection = 0.33 TPD
c. Daily H&S waste Processing = 0.33 TPD
d. Type of H&S waste Processing = By incineration Process
e. Capacity=2TPD
X. A. Daily MRF generation =23 TPD
a. Paper=9TPD
Glass=1TPD
Cloth=2TPD
Plastic =10 TPD
Metal =0.75 TPD
f. Non-recyclable =0.25 TPD
B. Daily MRF Processed =23 TPD
C. Daily MRF sold to vendor = 10 TPD
XI. Daily C&D waste Generation =0.8 TPD
a. Daily C&D waste Collection = 0.8 TPD
b. Daily C&D waste Management =0. 8 TPD

© oo o

6.2. Physical Assessment of Solid Waste
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Type of Commercial Vegetable market
Sr. No. Matorial e Dump site Household waste Wiste Average
Dump site Dump site
(less than a | {more than 1 year old | HIG -01 | MIG-01 | LIG-01
year) sample)
% % %% % % % % %
1 Plastic 21.52 17.56 18.56 B8.29 7.42 4.93 4.1 5.3
2 FPaper 19.87 4.39 3.5 6.81 8.2 6.34 2.54 88
3 Cloth 453 12.36 9.87 4.88 5.67 2.98 0.78 3.8
4 Bio-degradable 13.51 13.39 0 55.04 58.99 62.05 77.81 53.5
Leather,
5 rubber, 2.91 33.58 19.61 7.75 7.98 4.38 ] 4.6
synthetics
6 Other (inert) 37.66 18.73 48.45 17.22 11,74 | 19.32 14.77 201

6.3. Solid Waste Disposal

As per the SMC estimates, majority of the total amount of about 99 MT of solid waste that is generated by

the city every day is scientifically treated at its waste depot facility.

Although at present most of the waste is treated scientifically, there is still some amount of emissions

generated in the process. The following calculative methodology presented in Equation 3, as prescribed in

the IPCC 2006 guidelines for GHG emissions inventory for estimating the emissions from SWD is used to

calculate the emissions in Satara.

Methane Emissions (MT/yr) =

MSWT x MSWF x MCF x DOC x DOCF x F x (16/12) — R x (1- OX)

where:

MSWT = total MSW generated (MT/yr)

MSWEF = fraction of MSW disposed to solid waste disposal sites

MCF = methane correction factor (fraction)

DOC = degradable organic carbon (fraction)

DOCEF = fraction DOC dissimilated

F = fraction of CH4 in landfill gas (default is 0.5)

R = recovered CH4 (MT/yr)

OX = oxidation factor (fraction - default is 0)

Variable Values and Calculated Emissions from Solid Waste Disposal in 2021-22

Total MSW generated

18,308.4 MT/year
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% of MSW disposed to landfill sites 5%

Methane correction factor* 0.6
Degradable organic carbon 56%
Fraction DOC dissimilated* 0.5
Fraction of CH4 in landfill gas* 0.5
Recovered CH4 0%
Oxidation factor 0
Calculated CH4 emission 23 MT/year
Total CO; equivalent emissions 571 MT/year

Bio-Medical Waste Treatment
SMC has contracted third party M/s. Nature in Need for Biomedical Waste Treatment of Satara
city.
SMC team collects biomedical waste on daily basis and incineration is done. Waste is collected on
daily basis and the monthly average is 25 tonnes of waste collection.
The BMW is treated in accordance with Maharashtra Pollution Control Board and adhering to

- Conditions under the Water (P&CP) Act, 1974

- Conditions under the Air (P&CP) Act, 1981

- Conditions under Hazardous and other Wastes (Management, Handling & Transboundary

Movement) Rules 2016,

Biomedical wastes are transported within allocated jurisdiction. The body of vehicles used for
BMW transportation is painted from outside with coloured symbol of Biohazard and Cytotoxic as

shown below:-

CYTOTOXIC

Satara Hospital Association of Satara, maintain and keep record of hospital waste management.

On daily basis the bio medical waste generation data is recorded.
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Dumpsites Identified in the City
At the Songaon Depot, Survey number — 84, Satara, 100% remediation of legacy waste completed
by March 2022 and the amount waste remediated is 57,355 (ton) and the area reclaimed is 1.1

acre.

Clean Air & Habitable Environment of Satara City- Satara Municipal Council collects the waste
from all the 20 wards with the help of Ghantagadis which are available in 40 Numbers. The waste
is collected in segregated manner at source itself which helps the council in further treatment &
processing of the waste. For wet waste collected the city promotes the residents to opt for home
composting providing them 5% concession in Property Tax. The dry waste is further processed
through Trommel machine & sent for reuse also the city has an operational sanitary landfill. A
separate plant is available which treats the Sanitary Waste & Domestic hazardous waste by
adequate method. C & D waste has been collected by the separate vehicle & the materials thus
segregated kept at site and reused for road construction & filling up of the backfill for building
construction. There are 3 vehicles for desludging available in city for the collection of the sept age
from the households, the city strictly follows scheduled desludging as it has helped in improving
the quality of environment as whole further with the FSTP of 50 KLD capacity the waste is treated
& then used as a manure in gardens & plants, the water obtained disused in gardens for watering.
Apart from this the city undertakes the activity to have the air quality to get monitored in each
month & it has come to the conclusion that the Air Quality Index in excellent & very much habitable

for the environment & for the ecosystem of the Satara City.

Landfill Site and Waste Segregation Depot
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Pic. 1: Sludge treatment plant at Saogaon

Pic. 2: Garden from Waste management at Saogaon
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Pic. 3: Installation of 1504 KW Solar Power System on Compost Depo for Satara municipal council
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Pic. 4: Landfill site at Saogaon

Pic. 5: Garden from waste at Landfill site
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Pic. 8: garden preparation from waste management
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Pic. 9: Landfill area

6.4. Survey Analysis of Hotels in Satara

The present survey of hotels in Satara, is carried out to quantify tourism (within the hotel industry)
and its role in the Satara economy. The target population of the survey includes hotels (5 Star, 3
star, 4 star and budget hotels) and the survey design is based on stratified sampling procedure
through a set of 3 separate surveys.

Note that the Hotel & Restaurant Approval and Classification Committee (HRACC), set up by the
Department of Tourism, classify the functioning hotels under the star system into six categories
from one to 5-Star Deluxe. A new category of Heritage Hotels has also been introduced since 1994.
The Department also re-classifies these hotels after every four years to ensure that these hotels
maintain the requisite standards. The Committee set up for the purpose has representatives from
Department of Tourism, Government of India, State Governments and hotel and travel industry
associations.

Some data relating to the average duration of stay by domestic and foreign tourists, total no. of
hotels with no. of rooms and no. of beds and average physical characteristics of waste generation
by hotels of the study areas are collected from the publications of the Central Pollution Control
Board (CPCB), Goa Pollution Control Board and The Department of Tourism (Government of Goa)
in India.

The information about tourist inflow, employment inclusive of wage levels, entry tax, size, revenue
generated, budget allotted for the tourism site are collected. Information is elicited on type of

hotel, structural characteristics, and location comprising distances from major tourist spots, no. of
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beds, waste generated, treatment plants (if any), pattern of energy use, total water intake is also

elicited. The survey results for hotels are given in the Annexure I.

Treatment and management of Sewage
FSTP
Capacity = 50 KLD
Daily Collection = 33 KLD
Processed = 33 KLD
STP = Nil
Work of STP plant is in progress at Karanje Tarf Satara. Capacity of STP Plantis 5.5 MLD. The project
will end by May 2023
The default methane correction factors have been used for calculating the emissions based on the
methodology suggested in the IPCC guidelines. As per the SMC’s Sanitation Plan 2022, it has been
assumed that 100% of the waste that is generated within the city is collected every day and

dispatched to the appropriate treatment facilities.

Environment Friendly Idol Immersion

SMC has introduced environment friendly idol immersion method for Satara city. During festival
season, idols are immersed in artificial pond and spot. With this innovative approach the water

bodies of Satara City are clean and free from water pollution.
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Satara, Maharashtra, India

MNear bombe restorant chauk gajanan chambers, Visawa Park, Sadar
Bazar, Satara, Maharashtra 415001, India

LatN 17* 41 10.96728"

Long E 74" 1° 21.05832"

26/08/2210:27 AM

6.5. E-Waste Management

Electronic waste, also known as e-waste, is a growing concern in Satara city and around the world. With the
increasing use of electronic devices and appliances, the amount of e-waste generated in Satara city has also
increased. Proper management and disposal of e-waste is important to protect the environment and

human health.

To manage e-waste in Satara city, several measures already taken by Satara Municipal Council (SMC):

Awareness campaigns: Raising awareness about the importance of proper e-waste management among

the residents of Satara city can be effective in reducing the amount of e-waste generated. Awareness

campaigns held in schools, colleges, and other public places.
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Collection centers: Established collection centers for e-waste in different areas of Satara city can help in the
proper disposal of e-waste. These collection centers can collect different types of e-waste such as
refrigerators, televisions, computers, and mobile phones.

Recycling: Recycling of e-waste is an effective way to manage e-waste. The components and materials from
e-waste can be reused to make new products. Companies specializing in e-waste recycling can be
approached for this purpose.

Disposal: Proper disposal of e-waste is important to prevent environmental pollution. E-waste must be
disposed of in accordance with the regulations set by the government. Hazardous e-waste must be disposed

of separately.

In conclusion, proper management of e-waste is important to protect the environment and human health.
Awareness campaigns, collection centers, recycling, and proper disposal are some of the effective measures
that has been taken to manage e-waste in Satara city.

In Satara city, regular e-waste management is done by SMC. Annual average of e-waste in 0.275 tonne.

Annual
Apr- | May- | Jun- | Jul-| Aug-| Sep-| Oct-| Nov-| Dec-| Jan-| Feb-| Mar- Average
22 22 22 22 22 22 22 22 22 23 23 23 | Total | (tonne)
041| 0.26| 025|035| 018| 021| 032| 033| 023| 024| 0.21| 032 3.31| 0.276

40




7. Forest cover & Biodiversity

7.1.Forest and Tree Cover

Satara city is well covered with forest trees and is good source of oxygen and sequestration of carbon-

dioxide. The geographical area of Satara City is 26.5 square kilometer and 43.15% is green cover.

Green Cover Map of Satara
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The details of the forest and tree cover in Satara city is mentioned in table below:-

livelihood in Satara City

SI.No. | Particulars Description
1 Forest and Tree cover in Satara 1. Forest Cover—5.18 sg.km. (518 Hect.)
City 2. Reserved Forest (Butterfly Garden) — 109 Hect.
3. Tree Cover—512.5 Hect.
2 Land Use Change and Forestry | Forestry and trees mainly contain Sa (Tectona grandis),
Overview Nilgiri (Eucalyptus globulus), Pimple (Ficus religiosa),
Kadulimb (Azadrichta indica), Umber (Ficus racemosa),
Jambhul (Syzygium cumini), Amba (Mangifera Indica),
Awala (Phyllanthus emblica) etc.
3 Agricultural practices and | Agriculture practices contains crops like Jawar,

Sugarcane, Soyabeen, Wheat, maize and vegetables like
Methi, Flower, Tomato, Coriander etc. There is no major
industrial area except 3-4 industries, people mostly
survive on shops like jewellery, textiles shops, cutlery,
steel merchants, bakery and milk products, kirana

shops, hotels, stationary and printing shops etc.
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7.2. CO; Sequestration from Forest & Tree Cover
According to IPCC default value for typical sequestration rates for afforestation/reforestation, the CO»

sequestration rate is determined.

e e in tonnes of carbon e
per hectare per year
boreal forests 0.8to2.4 1.6
temperate regions 0.7t0 7.5 4.1
tropics 3.2to0 10 5.16

Forest Cover in Satara City

Forest Cover in Satara Ha
Forest Cover 518
Reserved Forest (Butterfly Garden) 109
Tree cover 512.5
CO2 sequestration tCO2
Total CO2 sequested 5879.82

Using IPCC default value!! for the estimation of CO;,sequestration from the forest and tree cover is 5,880

tCO,e annually.

Biodiversity

Sustainable use of terrestrial biological resources plays a very important role in maintaining biodiversity. To
achieve the AICHI Targets, some action plans have been drawn up to improve bioavailability at the local
level. Maharashtra Biological Diversity Rules, 2008 have been implemented to promote the conservation
of biodiversity.

Due to genetic variation and habitat diversity, the biodiversity of Satara city is rich and varied. disciplinary
research, research papers, national and international reports, bioavailability website, g. i. S. References like
GIS Tree Census PMC etc. have been used.

In terms of biodiversity, a total of 973 species of large trees, shrubs, weeds, vines, algae, fungi have been
recorded. Also, a total of 689 species of rare mammals, reptiles, birds, insects, birds, fish, crabs, algae, snails,

amphibians, microorganisms etc. have been recorded in Satara city.

1 https://www.fao.org/3/y0900e/y0900e06.htm
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Habitat biodiversity in the city is enhanced through restoration and reintroduction. Animal Rescue and
Rehabilitation Centre has been established in Satara city with the help of Municipal Corporation and Indian
Herpetological Society. Here the injured wild animals are treated and released back to their native place.
Along with that, it is also an orphanage for animals that stray from the shelters of birds.

For the purpose of raising public awareness, various competitions and workshops are organized at Lajla
Parshad Maidan. Animal Adoption Scheme is also implemented here. For preserving the dense old trees of
the city, Harat Lake has been planted on some of the most popular trees in the city, viz. Powai Naka, Sainik
School, Shahu Stadium, Gandhi Maidan etc. Also, this activity will be further strengthened.

Before starting any work like cutting/trimming of trees, it is imperative to obtain the permission of the Tree
Protection Authority. At least 10 trees should be planted in place of the dangerous trees felled during civil
works and if possible, transplant the big trees felled by root. This helps in curbing unnecessary felling of
trees and indirectly helps in enhancing biodiversity.

There are 17 open spaces in Satara city and new layout approval is in progress. Plantation of trees is possible
in the open space in the old layout and in the newly created open space. Plantation of 20000 trees will be
possible through this. And this can increase the Harit Achadan of Satara city by 5%.

The city of Satara is an agriculture-provided city that encourages the farmers of the city to cultivate trees
and 50% of the city is cultivated. At present the main agriculture is sugarcane cultivation. Currently the
tendency towards agriculture is decreasing. If the farmers of Satara city are encouraged to do soil farming,
tree cultivation is possible in 20% of the agricultural areas, through which 10% of the crop production will
be possible.

In Satara city there are some vacant, abandoned, unutilized spaces which have been identified by Satara
Municipality where Lathkani tree planting can increase 5% Harat area and also aim to prevent erosion at
present.

Plantation of mangrove type plants in river-bed Satara city has got 10 lakhs of river Laknara. 20% if
mangrove trees are planted in the river to stop the erosion due to annual floods.

Harrat cover will be achieved, and it will be possible to stop erosion of river-banks.

Citizens of Satara city are tree lovers. If citizens plant trees in the open spaces near their houses, it is possible
to increase the Harat income by 3 to 4%.

In the city of Satara, the city roads are 46 lakh m long and by planting two trees of that length, air pollution
will be reduced, and oxygen will be increased to a large extent, and it is possible to increase the amount of

waste by 10% by planting trees.

Plantation area | Harit area use

Plantation of trees using open space =5 %

Encouraging urban farmers to take up tree farming = 10 %
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Plantation of trees in plains =5 %
Mangrove type vegetation in river-bed = 20 %
Plantation Encouragement of tree plantation on Vaysik land =3 to 4 %

Cultivation of Dutaradh trees =10 %

Pic. 10: Butterfly garden
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8. Air Quality of Satara

Sample analysis of air was done by NABL accredited Lab in the month of March 2022. The air quality of

Satara city was good and did not pose any health concern.

Parameter
L

Unit

Result

| #NAAQM |

Standard

Method Reference

| Discipline: Chemical Testing; Product Group: Atmospheric Pollution (Ambient Air)

Duration of Survey 24 hours

Location Mear Sadar Bazar

CPCB Guidelines for the Measurement of

Sulphur Dioxide (50z) ug/m? 12.6 80 Ambient Air Pollutants, Volume I, 2012-13,
Page No.1-6
CPCE Guidelines for the Measurement of
Nitrogen Dioxide (NOz2) | ug/m? 16.2 80 Ambient Air Pollutants, Volume I, 2012-13,
| Page No.7-10
Particulate Matter (size CPCE Guidelines for the Measurement of
less than 10um) or pg/m? 72 100 Ambient Air Pollutants, Volume I, 2012-13,
| PMio Page No.11-14
Particulate Matter (size CPCB Guidelines for the Measurement of
less than 2.5um) or wa/m? 31 60 Ambient Air Pollutants, Volume I, 2012-13,
| PMzs Page No.15-30
' CPCB Guldelines for the Measurement of
Ozone (O2) ug/m? <19.5 180 Ambient Air Pollutants, Volume I, 2012-13,
Page No.31-34
CPCB Guidelines for the Measurement of
Lead (as Pb) ug/m? <0.02 1.0 Ambient Air Pollutants, Volume I, 2012-13,
Page No.48-55
" | #NAAQM
Parameter Unit Result Standard Method Reference
CPCB Guidelines for the Measurement of
Carbon Monoxide (CO) | mg/m3 0.96 4.0 Ambient Air Pollutants Volume-II, 2012-13,
| Page No. 16-22, (NDIR methad)
CPCE Guidelines for the Measurement of
Ammonia (NHz) pg/m? <20 400 Ambient Air Pollutants, Volume I, 2012-13,
: Page No.35-39
| Benzene (CeHe) pg/m? <1 5.0 IS 5182 (Part 11): 2006
CPCB Guidelines for the Measurement of
B:n;.io (Laa}tP\,rLene ng/m? <0.5 1.0 Ambilent Air Pollutants, Volume I, 2012-13,
(Particulate phase only) Page No.40-47 B .
CPCB Guidelines for the Measurement of
Arsenic (as As) ng/m? <0.3 6.0 Ambient Air Pollutants, Volume I, 2012-13,
Page No.48-55
CPCB Guidelines for the Measurement of
Nickel (as Ni) ng/m? 4.16 20.0 Ambient Air Pollutants, Volume I, 2012-13,

Page No.48-55
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9. Water Bodies in Satara

The Satara district is part of two main watersheds. The Bhima River watershed, which is a tributary of the

Krishna, includes the north and northeast of the district, north of the Mahadeo hills. The rest of the district

is drained by the upper Krishna and its tributaries.

The main rivers of Satara district are Koyna and Krishna. The Krishna is one of the three largest sacred rivers

of southern India.

There are nine natural water bodies in Satara City. These water bodies serve the purpose for drinking water

facility to the city and also a good source for forest and tree cover.

Annual Carbon Sequestration potential of Water bodies

The Kaas lake comes under the geographical boundary of Satara Municipal Corporation. This lake has the

potential of carbon sequestration and an approximate estimation of carbon sequested is done using the

carbon burial rate in the water bodies such as lakes, lagoons and wetlands.

Annual Carbon Sequestration potential of Water bodies (Kaas Lake)

Total area of Kaas lake 588124 square meter
Carbon Burial Rate!? 11.00 tonne/hectare/year
Total Carbon sequested 647

CO2 eq 2373.756 tCO2

12

Pic. 11: Futka Talav

https://www.researchgate.net/publication/318656012_An_Assessment_of_the_Annual_Carbon_Sequestration_Pot
ential_of_Urban_and_Peri-urban_Water_Bodies_and_Wetlands
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Pic. 12: Godoli Lake

Pic. 13: Hatti Talav
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Pic. 16: Mangalwar Talav
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: Visarjan Talav
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Pic. 20: Natural pond at village
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Summary of Satara Municipal Council

The Satara Municipal Council is a local governing body responsible for the administration and development
of the city of Satara in the state of Maharashtra, India. The council is comprised of elected representatives
from various wards within the city. The main objective of the council is to ensure efficient and effective
provision of various civic services to the residents of Satara.

The council is responsible for the maintenance of roads, street lighting, water supply, sewage and
waste management, public health, and other basic infrastructure facilities within the city. It actively engages
in urban planning and development activities to promote sustainable growth and improve the quality of
life for its residents.

In addition to infrastructure development, the council also focuses on social welfare programs and
initiatives. It provides healthcare facilities, education services, and promotes cultural and recreational
activities for the community. The council strives to create a clean, green, and inclusive city that caters to
the needs and aspirations of all its residents.

To ensure transparency and accountability, the council holds regular meetings and consultations
with the citizens. It encourages public participation and feedback in decision-making processes and takes
steps to address any grievances or concerns raised by the community.

The council also works in coordination with other government departments and agencies to implement
various state and national schemes for the benefit of the city. It actively seeks grants and funds from the
state and central governments to carry out development projects and initiatives.

Overall, the Satara Municipal Council is committed to the holistic development of the city and its
residents. Through effective governance, strategic planning, and community engagement, it aims to
transform Satara into a model city that provides a high quality of life for all its residents.

Satara Municipal Council taken a step to account its GHGs emission due to consumption of fossil fuel. The
GHG emission from fossil fuel in Satara Municipal Council is 125 tCO2eq. Thus, the net GHG emission is

negative, and it is — 77 tCO2eq.

Sectoral Emission Total Emission CO2 eq % emissions
Emission from electricity consumption 9634 93.3
Emission from Fossil fuel 125 1.2
Emission from Solid waste 571 5.5
10330
Total Emission (C)
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Total Emission Reduction

Carbon dioxide Removal and Sequestration (tCO2eq.)

CO2 removal from Forest 5880
CO2 reduction from Solar plant 2154
Total Carbon dioxide removal (CDR) (A) 8034
Annual Carbon Sequestration potential of Water bodies
Total area of Kaas lake 588124
Carbon Burial Rate 11.00
Total Carbon sequestered 647
Total (tCO2 eq) sequested (B) 2373.756

Total Emission Reduction = (A) + (B) = 10408
Net Reduction = [A+B] —[C]

Net CO2 reduction (tCO2eq.) 77
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Summary -Satara City

Satara is one of the first cities in India to document a detailed carbon emission inventory at the municipal
level and by estimating its cumulative and per capita carbon footprint, it has set a unique example.
Conventionally, carbon footprint®® is defined as the accounting of the GHG emissions, resulting from the
consumption of fossil fuels through various activities like transport, electricity consumption, and municipal
solid waste and sewage degradation. Further, the values of GHG emissions are expressed in terms of CO;
equivalents which help estimate the carbon footprint. The present carbon inventory is carried out for the
period 2021-22 to map the latest GHG emission post COVID scenario. The study adopts the methodology
as per the guidelines released by the Inter-governmental Panel on Climate Change (IPCC), United Nations
Environment Programme (UNEP), UN-HABITAT, and the World Bank, to carry out carbon inventories at the
national and city levels.

As estimated in the study, the carbon dioxide generated in Satara city is about 52,483 tonnes and 0.29
tCO,e per capita emissions in 2021-22 and which is below the average per capita emissions 1.9 tonnes in
2021 of India. Petroleum and diesel use had the maximum contribution of 83.77% of the total COze
emissions, followed by Municipal solid waste and sewage contributed to 1.09% and electricity consumption
which generated around 15.3% of emission. Also, the carbon sequestration from forest and tree cover in
Satara city contributes to carbon-dioxide removal (CDR) by 11.3%. CO2 emission reduction from the
renewable sources amounts to 2154 tCO2 eq. With this study, the result shows that the GHG emission level

in Satara city is well below the national level as well as global per capita emissions.

Sectoral Emission Total Emission CO2 eq Sectoral emission %
Emission from electricity consumption 9634 15.32
Emission from Fossil fuel 52685 83.77
Emission from Solid waste 571 1.09
62890
Total Emission

Carbon dioxide Removal and Sequestration (tCO2eq.)
CO2 removal from Forest 5880
CO2 reduction from Solar plant 2154
Total Carbon dioxide removal (CDR) 8034

13 Definition, as per World Resources Institute & World Business Council for Sustainable Development is provided in glossary section
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Annual Carbon Sequestration potential of Water bodies

Total area of Kaas lake 588124
Carbon Burial Rate 11.00
Total Carbon sequestered 647
Total (tCO2 eq) sequested 2373.756

Net CO2 emission (tCO2eq.)

52483
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10. Conclusion

With this study it is inferred that the use of petroleum and diesel had the maximum contribution of 83.77%

of the total CO2e emissions, followed by Municipal solid waste and sewage contributed to only 1.09% and

electricity consumption which generates around 15.3% of emission. Also, the carbon sequestration from

forest and tree cover in Satara city contributes to carbon-dioxide removal (CDR) by 11.3%.

The per capita emission of Satara city is 0.29 tCO,eq. which is well below the average per capita emissions

of India i.e., 1.9 tonnes in the year 2021.

Sectoral Emissions

Sectoral Emission Total Emission CO; eq Sectoral emission %
Emission from electricity consumption 9634 15.32
Emission from Fossil fuel 52685 83.77
Emission from Solid waste 571 1.09
62890
Total Emission

Carbon dioxide Removal and Sequestration (tCO,eq.)
CO2 removal from Forest 5880
CO2 reduction from Solar plant 2154
Total Carbon dioxide removal (CDR) 8034
Annual Carbon Sequestration potential of Water bodies
Total area of Kaas lake 588124
Carbon Burial Rate 11.00
Total Carbon sequestered 647
tCOzeq 2373.756
Net CO, emission (tCO,eq.) 52483
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11. Roadmap for Carbon Neutrality

Vision 2040 towards “Sustainability and Carbon Neutrality”.

Based on the results of this study, the city would have to set before itself an emissions reduction target for
a particular forecast year and develop a climate action plan. Subsequently, the results of the action plan
and policies have to be monitored and results need to be verified and compared versus this baseline carbon
inventory exercise.

As per the current study report, the per capita emission 0.29 tCO2eq. of Satara city is well below the
national average. Many steps towards the environmental and health safety are already in place by SMC.
The per capita emission of Satara City is well below the level of national and world average. Inclusion of
renewable energy sources will lead towards GHG neutrality. As the contribution from fossil fuel

consumption is high. The implementation of CNG vehicles will curb direct emissions from vehicles.

Towards Carbon Neutrality
With implementation of renewable energy projects and carbon sequestration through forest and tree
plantation carbon neutrality can be achieved from:

++ Solar plant installation

+* Hydro power plant

R/

«+» Carbon sequestration through forest and tree plantation

Renewable energy projects like wind and solar plant will make the city carbon neutral and the
conservation of forest and plantation activity will contribute towards carbon sequestration and
making the air cleaner. In future the combined commissioning and installation of around forty
megawatts of solar and wind power plant will make the city completely carbon neutral. Also, there
is potential of developing landfill gas site in Soangaon location for mitigation of methane gas and
utilization for power generation.
For better waste management, SMC to introduce:-

» Zero Plastic Model for Satara City

» Incorporating the ‘Garbage Free’, model across the Satara City
Considering the above best practices roadmap, Satara City will be one of the first carbon neutral

city in India with high air and water quality for betterment of life.
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Annexures

Annexure 1
Satara Nagar Parishad Satara Hotel List
Hotel List
Daily Daily
::” Name of Hotel Name of Owner Address :’:‘; Gz‘::ma::aete Cvc\aIIT:::e
d d
1 Hotel Rajtara Shri. Raju rukaram Bhosle 279 Karanje Satara 1 3.5Kg 3.5Kg
2 Hotel Maharaja Regency Shri. Ravindra Baburao Chavan 174 Ravivar Peth Satara 4 3 Kg 3Kg
3 Hotel Radhika Palace Shri Harakchand Devli Shaha 288 Radhika Road Satara 1 4.9Kg 4.9Kg
4 Hotel Mayur Shri.Kalpana Deambar Dhone 224 Ramach3 Got Satara 20 4.1Kg 4.1Kg
5 Hotel Ajantha Shri. Dnyaneshwar Nivrutti Dhone 224 Ramacha Got Satara 13 5 Kg 5Kg
6 Gole Snacks & Coldrinks Shri Ramesh Krishna Gole 410 Guruwar Peth Satara 12 3.2 Kg 3.2Kg
7 Hotel Lokpriy Shri- Vasantrao Shankar Dongre 1-2B Kamathipura Satara 5 3.7Kg 3.7Kg
3 Shri. Chandrashekhar Madhukar
Hotel Ambassador Chorge 478 Sadar Bazar Satara 1 4.4Kg 4.4Kg
9 Hotel Pearl Shri. Ajitsingh Ramchandra Jadhav 52 Bhavani Peth Satara 13 49Kg 4.9Kg
10 Hotel Janseva Biryani House | Shri. Mahadeo Raghunath Patil 217 Ravivar Peth Satara 7 4.1Kg 4.1Kg
11 Hotei Savera Shri. Digambar Nivrutti Dhone 224 Ramacha Got Satara 11 3.8Kg 3.8Kg
12 Hotel Dipafi Shri. Dipak Vishwasrao Jadhav 497 SadarBazar Satara 6 5Kg 5Kg
13 Hotel Ratan Tea House Shri.Hiraial Baburao Raval 4 Ravivar Peth Satara 6 3.1Kg 3.1Kg
14 Hotel Hind Tea House Chabutai Baliram Malkapure 119 Shanivar Peth Satara 12 3Kg 3Kg
15 Hotel Maratha Khanaval Shri.Ganpatrao Anandrao Mohite 174 B Ravivar Peth Satara 6 4.5Kg 4.5Kg
16 Hotel Unique Tea &
Coldrinks Shri. Shankar Patangrao Shinde 177 Pratapganj Peth Satara 11 4.7Kg 4.7Kg
17 Hotel Dadaj Biryani House Shri. Shrikant Nandkumar Phadtare | 178 Ravivar Peth Satara 1 49Kg 4.9Kg
18 Hotel White House Shri.Sandip Vitthal Dhanwade 217 Ravivar Peth Satara 1 4.1Kg 4.1Kg
19 405 Mangalwar  Peth
Hotel Kusum Shri.Manoj Vijay Khatavkar Satara 19 5Kg 5Kg
20 Hotel Sourav Shri. Amit Vijay Khatavkar 283 Karanje Satara 10 3Kg 3Kg
21 Hotel Dasbhavan Shri. Dattatraya Dhulu Kachre 91 Malhar Peth Satara 7 3.1Kg 3.1Kg
22 Hotel Bharatbhuvan Shri.Dilip Bhavarlal Purohit 3 Ravivar Peth Satara 6 5.1Kg 5.1Kg
23 Hotei Kusum Shri.Hemant Kundlik Kanse 89 Yadogopal Peth Satara 15 4.4Kg 4.4Kg
24 Hotel Sayali Shri.Jitendra Shashikant Ghorpade 173/3 Shanivar Peth Satara 6 49Kg 4.9Kg
25 Hotel Laxmi Ashatai Vilasrao Deshmukh 620 Shanivar Peth Satara 12 4.7Kg 4.7 Kg
26 Hotel Apurva Shri.Dhansing Sadashivrao Kadarn 530 Sadar Bazar Satara 5 4.8Kg 4.8Kg
27 Ajinkya tara Sahakari Mandal
Hotet Ajinkya Restaurant Satara 1 Kesarkar Peth Satare 6 3.5Kg 3.5Kg
28 Hotel Ruchisagar Shri. Charudatt Subhashrao Bagal 218 Shanivar Peth Satara 13 4.1Kg 4.1Kg
29 Hotel Rajesh Shri.Subhashrao Laxmanrao Bagal 235 Somwar Peth Satara 5 5Kg 5Kg
30 Hotel Vikram Shri.Moreshwar Gajanan Marulkar 14 Godoli Satara 5 3.9Kg 3.9Kg
31 Hotel Chandravilas Bhuvan Indumati Shankarlal Joshi 356 Shanivar Peth Satara 12 3.8Kg 3.8Kg
32 Hotel New Aaram Coldrinks Shri.Jayant Baliram Raut 279 Bhavani Peth Satara 11 4.7 Kg 4.7 Kg
33 Hotel New Satkar Mangal Dattatraya Jagdale 42 Bhavani Peth Satara 11 4.1Kg 4.1Kg
34 Hotel Durgabhavan Rohini Jagannath Naik 15 Ravivar Peth Satara 6 3.8Kg 3.8Kg
35 Hotel Shrikrishna Shri.Ram Suryakant Raut 44 Malhar Peth Satara 12 3.2Kg 3.2Kg
36 Hotel Pearl Shri.Ravindra Baburao Chavan 511/12 Sadar Bazar Satara 6 3.9Kg 3.9Kg
37 Hotel Shivprasad Bhuvan Shri. Shivaji Gulabrao Bhange 80 Yadogopal Peth Satara 20 3.7Kg 3.7Kg
38 Hotel Bubbles Priya Vijay Parchani 217 Shanivar Peth Satara 13 3.5Kg 3.5Kg
39 Hotel Greenfield Shri.Pankaj taxman Uttekar 476/7 Sador Bazar Satara 4 4.2 Kg 4.2 Kg
0 Hotel Mayur  Coldrinks
House Shri.Gurudas Bhairavnath Patil 178 Ravivar Peth Satara 12 4.9Kg 4.9Kg
41 Hotel Laxmi Bhavan Anant Ganpat Zeple 743 Shanivar Peth Satora 12 4.1Kg 4.1Kg
42 Hotel Shivsagar Shri.Dinesh Govind Nayak 218 Ravivar Peth Satara 1 3.8Kg 3.8Kg
43 Samsher Sinh Ramchandra More
Hotel Sitara Patil 312 Radhika Road Satara 1 4.5Kg 4.5Kg
44 Supnekar Caterars Meena Supnekar 300 Yadogopal Peth Satara 16 4.4Kg 4.4Kg
45 Hotel Anugrah Suresh Shesha Pujari 157 Bhavaru Peth Satara 13 5Kg 5Kg
46 Hotel Swad Restaurant Seema Sunil Shinde 271 Bhavani Peth Satara 13 4.4Kg 4.4Kg
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Satara City Development
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