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1. Introduction 
This project report has been prepared by cBalance Solutions Private Limited 
with the technical guidance and collaboration of IIM-A and CIMFR, Dhanbad for 
Central Coalfield Ltd. (CCL), a subsidiary of Coal India Limited (CIL). CCL 
manages the nationalized coal mines of the coal mine authority, Central division. 
The registered and corporate office is at Darbhanga House, Ranchi, Jharkhand. 
CCL has earned the Ȭ-iniratnaȭ #ompany status in 2007. CCL has produced 48.06 
million tonnes of coal in FY 2012-13. CCL serves Power, Steel, Fertilizer, Cement 
manufacturers and other small scale industries in India. CCL has coal mines in 
the areas of East Bokaro, North Karanpur, Ramgarh and Giridih. 

CCL vision is to emerge as a global player in the Primary Energy Sector, 
committed to provide energy security to the country, by attaining 
environmentally and socially sustainable growth, through best practices from 
mine to market.1 

This report seeks to quantify and provide a comprehensive overview of the 
climate change impacts of coal produced at Piparwar and Ashoka coal mines 
based on a comprehensive GHG inventory assessment of the mines 
encompassing all relevant product life-cycle stages. This will help end user as well 
as CCL holistically understand the Greenhouse Gas (GHG) emission impact of its 
production activities, identify key GHG intensity hotspots across life cycle 
stages, as well as enable benchmarking of coal mining emissions for the first 
time in India. Replication of this activity can serve as a basis for 
differentiation  and/or ranking of various open-cast and underground mines 
in India on the basis of life -cycle GHG intensity of coal produced from them. 

2. Project Objective 
CCL has chosen two prominent open-cast coal mining sites for undertaking 
product life-cycle carbon footprinting. These are: 

1. Piparwar Project (OCP) 
2. Ashoka Project (OCP) 

The Piparwar Project is responsible for largest production share of total 
production of CCL, with an average production of 10.7 million t onnes coal per 
annum during 2010-2013, while the Ashoka Project produced an average of 7.9 
million t onnes of coal per annum during the same period.  

The project activities included collection, collation, documentation, verif ication 
and analysis all data related to activities contributing  to the life-cycle carbon 
footprint of coal from selected projects ɀ Piparwar and Ashoka of CCL. The 
overarching goals of the Project were to: 

- Estimate Organizational GHG Inventory of the Mining Projects (considered as 
distinct business-units of CCL) in accordance with '(' 0ÒÏÔÏÃÏÌȭÓ #ÏÒÐÏÒÁÔÅ 
Accounting and Reporting Standard (referred to as the Corporate Standard).2 

                                                      
1
 Source: CCL Annual Report ς 2012-13, Page no.- 6 

2
 7ÏÒÌÄ 2ÅÓÏÕÒÃÅÓ )ÎÓÔÉÔÕÔÅȭÓ ɉ72)Ɋ, 2004 
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- Assess Product Carbon Footprint of mined coal in accordance with the GHG 
0ÒÏÔÏÃÏÌȭÓ Product Life Cycle Accounting and Reporting Standard (referred 
to as the Product Standard). 

3. Project Scope 
 

The geographical scope of the project was the Ashok and Piparwar Mines area 
presented in the figure below3. The physical regions covered as part of the GHG 
Inventory boundary included: 

- Disturbed area where mining activity is currently underway 
- De-coaled areas where mining activity has ceased but have not been backfilled 

and restored to a pre-disturbed state 
- Backfilled areas where afforestation activity has been undertaken and restored 

to pre-disturbed state 
- Mine site 
- Coal Handling Plant / Coal Processing Plant 
- Maintenance Yards 
- Overburden Dumping Area 
- Coal Stocking Area 

                                                      
3
 A corresponding mine map was not available for the Piparwar Project with the Reporting Entity 
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Figure 1: Ashoka Coal Mines Area Layout 

 

 

3.1 Scope Definition 

 

3.1.1 Corporate GHG Inventory 

This GHG ProtocolȭÓ Corporate Standard provides standards and guidance for 
companies and other types of organizations preparing a GHG emissions 
inventory. It covers the accounting and reporting of the six greenhouse gases 
covered by the Kyoto Protocolɂcarbon dioxide (CO2), methane (CH4), nitrous 
oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur 
hexafluoride (SF6). While this standard has been followed almost entirely for this 
ÐÒÏÊÅÃÔȟ ÔÈÅ ÁÓÐÅÃÔ ÏÆ ȬÍÁÔÅÒÉÁÌÉÔÙ ÔÈÒÅÓÈÏÌÄȭ ÁÓ ÄÅÆÉÎÅÄ ÂÙ ÔÈÅ ÃÏÎÃÅÐÔ ÏÆ ȬËÅÙ 
ÃÁÔÅÇÏÒÉÅÓȭ ÈÁÓ ÂÅÅÎ ÉÎÃÏÒÐÏÒÁÔÅÄ ÆÒÏÍ ÔÈÅ ςππφ )0## 'ÕÉÄÅÌÉÎÅÓ for National 
Greenhouse Gas InventoriesȢ 4ÈÉÓ ÉÓ ÄÉÓÃÕÓÓÅÄ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ Ȭ#ÏÍÐÌÅÔÅÎÅÓÓȭ 
attributes of the GHG Inventory and described later in the report. 
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The standard requires adherence to the key principles of Relevance, 
Completeness, Consistency, Transparency, and Accuracy. These principles and 
measures taken to adhere to them in the execution of this project are discussed 
below. 

RELEVANCE: It must be ensured that the GHG inventory appropriately reflects 
the GHG emissions of the company and serves the decision-making needs of 
users ɀ both internal and external to the company. Relevance can be ensured by 
appropriate and thoughtful selection of Operational and Organizational 
(described later). The selection of an appropriate inventory boundary that 
reflects the substance and economic reality of the ÃÏÍÐÁÎÙȭÓ ÂÕÓÉÎÅÓÓ activities, 
processes and relationships, not merely its legal form, is pivotal to this process 
and has been addressed in compiling the GHG inventory for the CCL Projects. 

COMPLETENESS: The GHG inventory must account for and report on all GHG 
emission sources (i.e. Scopes) and activities (i.e. within each Scope) within the 
chosen inventory boundary and any specific exclusions must by disclosed and 
justified. Exclusions of activities from the Inventorying process may be the 
outcome of limiting constraints such as a lack of primary data, high uncertainty 
level of available secondary data, or the cost of gathering data. Theoretically a 
materiality threshold (a minimum emissions accounting threshold), stating that 
a source not exceeding a certain size can be omitted from the inventory, can be 
implemented to address unquantifiable emission sources. However, the practical 
implementation of such a threshold is not compatible with the completeness 
principle of the GHG Protocol Corporate Standard. Instead, companies must 
transparently document and justify cases where emissions have not been 
estimated, or estimated at an insufficient level of quality. 

For the CCL Coal Mines Corporate GHG Inventory project, the concept of ȬËÅÙ 
categoriesȭ has been adopted from the 2006 IPCC Guidelines for National 
Greenhouse Gas Inventories ÆÏÒ ÉÍÐÌÅÍÅÎÔÁÂÉÌÉÔÙ ÒÅÁÓÏÎÓȢ ȬKey categoriesȭ are 
identified using a pre-determined cumulative emissions threshold. ȬKey 
categoriesȭ are those that, when summed together in descending order of 
magnitude, add up to 95 percent of the total level. The pre-determined threshold 
has been determined based on an evaluation of several inventories, and is aimed 
at establishing a general level where 90% of inventory uncertainty will be 
covered by key categories4. 

The Operational Boundary for the Coal Mine ÐÒÏÊÅÃÔȭÓ #ÏÒÐÏÒÁÔÅ )ÎÖÅÎÔÏÒÙ 
component is defined later with relevant rationale related to the inclusion of 
activities presented alongside. Moreover, any exclusions stemming from data 
constraints or other systemic reasons are listed and discussed in the Appendix. 

CONSISTENCY: The process of inventorying must use consistent methodologies 
across time boundaries to allow for meaningful comparisons of emissions over 
time. To enable this, a GHG inventory report must transparently document any 
changes to the data, inventory boundary, methods, or any other relevant factors 
in the time series. Thus, the inventorying process might require the base year 
emissions to be recalculated as companies undergo significant structural 
changes such as acquisitions, divestments, and mergers. Since the Corporate 

                                                      
4
 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Chapter 4: Methodological Choice 

and Identification of Key Categories 
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Footprint produced as a outcome of this exercise will serve as the Baseline Year 
GHG Inventory for the Coal Mines, the need to recalculate any previous year 
emissions is moot. However, future inventories will need to address any 
recalculation efforts explicitly. 

TRANSPARENCY: All relevant issues must addressed by the Inventory process 
in a factual and coherent manner, based on a clear audit trail. The reporting 
activity must disclose any relevant assumptions and make appropriate 
references to the accounting and calculation methodologies and data sources 
used. The standard requires information to be recorded, compiled, and analyzed 
in a way that enables internal reviewers and external verifiers to attest to its 
credibility and enable a third party to derive the same results if provided with 
the same source data. The project report addresses transparency related 
requirements by providing a comprehensive listing of all assumptions, 
simplifications, emission factor sources, and technical references in Appendix. 
along with relevant equations and mathematical and scientific relationships used 
data processing and analysis required for calculating GHG emissions. 

ACCURACY: The Corporate Standard requires that the quantification of GHG 
emissions is systematically neither over nor under actual emissions, and that 
uncertainties are reduced as far as possible. The process must be designed to 
achieve sufficient accuracy to ensure integrity of the reported information and 
enable users to determine its reliability with  reasonable assurance. This project 
effort incorporated extensive efforts to ensure accuracy of the activity data 
obtained, collated and transmitted by the reporting entity through: 

a) administering rigorously designed data collection questionnaires, 

b) providing guidance to the entity with respect to best-practices to be followed 
for ensuring high data quality 

c) establishing the preferred units for data collection and suggesting acceptable 
surrogate units for activity data collection if data was not available in the ideally 
preferred form 

d) establishing a priority list of emission source activities for which primary data 
was imperative and activities for which secondary data would be acceptable 

4ÈÅ '(' )ÎÖÅÎÔÏÒÙ ÐÒÏÃÅÓÓȭÓ ÁÃÃÕÒÁÃÙ ÉÓ ÁÌÓÏ ÁÕÇÍÅÎÔÅÄ ÂÙ ÕÓÅ ÏÆ ×ÅÌÌ 
documented Tier 2 and Tier 3 GHG Emission Factors wherever possible and use 
of Tier 1 default emissions factors as the least preferred option5. The emission 
factors used and their sources are presented in Appendix. 

The Corporate GHG Inventory accounts for three major Greenhouse Gases: 
Carbon dioxide (CO2), methane (CH4), Nitrous oxide (N2O). Emissions of these 
gases have been accounted for activities classified as part of Scope 1, Scope 2, 

                                                      
5
The 2006 IPCC Guidelines for National Greenhouse Gas Inventories (Chapter 1: Introduction to the 

2006 Guidelinesύ ŘŜŦƛƴŜǎ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊ Ψ¢ƛŜǊǎΩΦ ! Ψ¢ƛŜǊΩ ǊŜǇǊŜǎŜƴǘǎ ŀ ƭŜǾŜƭ ƻŦ ƳŜǘƘƻŘƻlogical 
complexity. Usually three tiers are provided. Tier 1 is the basic method, Tier 2 intermediate and Tier 3 
most demanding in terms of complexity and data requirements. Tiers 2 and 3 are sometimes referred 
to as higher tier methods and are generally considered to be more accurate. Tier 1 methods for all 
categories are designed to use readily available national or international statistics in combination with 
the provided default emission factors and additional parameters that are provided, and therefore 
should be feasible for all countries. 
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and relevant significant Scope 3 emission sources. Emission sources leading to 
generation of the other 3 Kyoto Protocol Gasses, namely HFCs, PFCs, and SF6, 
×ÅÒÅ ÎÏÔ ÃÏÎÓÉÄÅÒÅÄ ÁÓ Ȭkey categoriesȭ (or below the materiality threshold as 
ÄÅÆÉÎÅÄ ÅÁÒÌÉÅÒ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ Ȭ#ÏÍÐÌÅÔÅÎÅÓÓȭ ÁÔÔÒÉÂÕÔÅÓ ÏÆ ÔÈÅ ÐÒÏÊÅÃÔ) by 
ÐÒÏÊÅÃÔȭÓ ÔÅÃÈÎÉÃÁÌ ÁÄÖÉÓÏÒÙ ÔÅÁÍȢ 

Implementation of the Corporate Standard for GHG Inventorying requires 
definition of an Organizational and Operational Boundary.  

 

3.1.1.1 Organizational Boundary Definition 

For corporate reporting, two distinct approaches can be used to consolidate GHG 
emissions: the equity share and the control approaches.  

 

 

 

 

 

 

 

The criteria for setting the Organizational Boundary for this Inventory is the 
Operational Control.  The Standard clarifies that a company has operational 
control over an operation if the former or one of its subsidiaries  has the full 
authority to introduce and implement its operating policies at the operation. 
According to this interpretation of operational control and based on discussions 
with the 2ÅÐÏÒÔÉÎÇ %ÎÔÉÔÙȭÓ Management personnel, contractual activities at the 
mine are entirely within the operational control of the Reporting Entity and 
hence 100% of the ÅÍÉÓÓÉÏÎÓ ÆÒÏÍ ÃÏÎÔÒÁÃÔÏÒȭÓ ÁÃÔÉÖÉÔÉÅÓ ÁÒÅ reported in this 
Inventory and and considered as emissions over which the Reporting Entity has 
100% control. As an outcome of this approach selection, the operation and and 
emissions-generating activities of the following Stakeholders / Operational 
Entities were considered as part of the GHG Inventory Boundary. 

 

 

 

 

 

 

 

 

Equity share approach: Under the equity share approach, a company accounts for GHG 
emissions from operations according to its share of equity in the operation. The equity share 
reflects economic interest, which is the extent of rights a company has to the risks and 
rewards flowing from an operation. 

Control approach: Under the control approach, a company accounts for 100 percent of the 
GHG emissions from operations over which it has control. It does not account for GHG 
emissions from operations in which it owns an interest but has no control. Control can be 
defined in either financial or operational terms. When using the control approach to 
consolidate GHG emissions, companies shall choose between either the operational control 
or financial control criteria. 

Source: The Greenhouse Gas Protocol, A Corporate Accounting and Reporting Standard 
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Table 1 GHG Inventory Organizational Boundary Definition 

Stakeholder Activity 

Emissions Accounted 
& Reported 
(Operational Control) 

Upstream Processes 

Transportation 
Equipment 
Manufacturer 

Raw material extraction,  
Construction of transport equipment, Transport of 
transport equipment to mines 

0 % for Operational 
Control 

0 % for Operational 
Control 

Mining Equipment 
Manufacturer 

Raw material extraction, Construction of mining 
equipment, Transport of construction equipment 
to mines 

0 % for Operational 
Control 

Fuel Supplier 
Production Distribution & Transportation of fuel, 
Transport of fuel to mines 

0 % for Operational 
Control 

Chemical Manufacturer 
Chemical Production, Transport of chemicals to 
mines 

0 % for Operational 
Control 

Mining & Post Mining (Handling) Operations 

Reporting Entity 

Deforestation (Operation of Heavy Earth Moving 
Machines & other vehicles,  
Dumping of overburden), Coal Breakage & Winning 
(Blasting operations, Operation of surface mining 
machines), Coal Removal (Removal through 
vehicles, Removal through conveyors), Monitoring 
& Maintenance (Monitoring of operations & 
administration and Maintenance of Mining 
Machines, Heavy Earth Moving Machines & Other 
Vehicles), Coal Stocking, Coal Cleaning & Recycling 
(Washing and crushing of coal in washeries, 
Operation of handling facilities and treatment and 
recycling of mine water), Afforestation (Operation 
& Maintenance of vehicles, Water use for 
plantation activities, Plantation),  

100 % for Operational 
Control 

Overburden Removal 
Contractor 

Operation of Heavy Earth Moving Machines & 
other vehicles (Contractual) 

100 % for Operational 
Control 

Coal Breakage & 
Winning Contractor 

Operation of surface mining machines (Contractual) 
100 % for Operational 
Control 

Fleet Vehicles Light Motor Vehicle Operations 
0 % for Operational 
Control 

Downstream Processes 

Landfilling Contractor 
Transport & treatment of sludge from wastewater 
treatment and other solid waste 

0 % for Operational 
Control 

Distribution Contractor Railroad, Ship, Road Transport to Combustion Site 
0 % for Operational 
Control 

User 
Use phase emissions from coal combustion in 
Thermal Power Plans 

0 % for Operational 
Control 
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3.1.1.2 Operational Boundary Definition 

Subsequent to organizational boundaries definition in terms of the operations 
that it owns or controls, The Corporate Standard requires specifying of 
operational boundaries which entails identifying emissions associated with its 
operations, categorizing them as direct and indirect emissions, and choosing the 
scope of accounting and reporting for indirect emissions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The general framework for Operational Boundary setting is depicted below. 

Figure 2 Activity Differentiation according to Scope 1, Scope 2 & Scope 3 GHG Emissions 

 

{ƻǳǊŎŜΥ άDǊŜŜƴƘƻǳǎŜ Dŀǎ tǊƻǘƻŎƻƭ ς tǊƻŘǳŎǘ [ƛŦŜ /ȅŎƭŜ !ŎŎƻǳƴǘƛƴƎ ŀƴŘ wŜǇƻǊǘƛƴƎ {ǘŀƴŘŀǊŘέ ς World 
Resource Institute 

Direct GHG emissions are emissions from sources that are owned or controlled by the 

company. 

Indirect GHG emissions are emissions that are a consequence of the activities of the 

company but occur at sources owned or controlled by another company. 

 

Furthermore, to improve transparency, and provide utility for different types of organizations 

three ñscopesò (scope 1, scope 2, & scope 3) are defined for GHG accounting & reporting 

 

Scope 1: These are direct GHG emissions from sources that are owned or controlled by the 

company. For example, emissions from combustion in owned or controlled facilities and 

vehicles. 

Scope 2: These are indirect GHG emissions occurring as a consequence of GHG emissions 

from the generation of purchased electricity by the company. 

Scope 3: These comprise other indirect emissions except those accounted for as Scope 2 

emissions. They are a consequence of the activities of the company, but occur from sources 

not owned or controlled by the company and are an optional reporting category. Examples 

include embodied carbon emissions from manufacturing of materials used by a company, 

third party deliveries, business travel activities and use of sold products and services. 

 

Source: The Greenhouse Gas Protocol, A Corporate Accounting and Reporting Standard 
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The Operational Boundary for the Corporate GHG Inventory compiled as part of this 
Project is defined in the Table below. 

Table 2: GHG Inventory Operational Boundary Definition 

Sr. 
no. 

Emissions Category Particulars Included Scope 

1 
Fuel Combustion & Energy 
Related Activities 

Fossil Fuels V  

Scope 1 

Biomass Fuels V  

Flaring V  

Incineration V  

2 
Fugitive Emissions ς Seam 
Gas Emissions (Methane & 
CO2) 

Mining Operations V  

Post Mining Operations V  

Explosive Use V  

Low Temperature Oxidation   

3 
Emissions from Captive 
Power Generation 

Diesel or Residual  Fuel oil Generator V  

Coal/Natural Gas/Residual Fuel 
Oil/Diesel Based Captive Power Plant 

V  

4 Emissions from Mine Fires Coal Combustion  V  

6 
Emissions from Land Use 
Change (AFLOU) 

Deforestation Due to mining operations 
& Increased mining area per year 

V  

Overburden Removal V  

7 
Emissions from Purchased 
Goods and Services 

Upstream Mining Operations & 
Transportation - Departmental & 
Contractual 

V  

8 
Emissions from Purchased 
Electricity 

Grid Electricity V  

Scope 2 9 
Emissions from Purchased 
Heat 

 Not Applicable V  

10 
Emissions from Purchased 
Water 

Municipal Water Supply V  

11 
Emissions from Purchased 
Goods and Services 

Hired Vehicles - LMV V  

Scope 3 12 
Emissions from Product 
Use (Combustion) 

Coal combustion in Thermal Power 
Plants & other fuel burning activities 

Not 
Included 

13 
Emissions from Electricity 
Transmission & Dist. 

AT & C Losses  V  

 

3.1.2 Product Carbon Footprint 

The GHG Protocol Product Life Cycle Accounting and Reporting Standard 
(referred to as the Product Standard) provides requirements and guidance for 
companies and other organizations to quantify and publicly report an inventory 
of GHG emissions and removals2 associated with a specific product. The primary 
goal of this standard is to provide a general framework for companies to make 
informed choices to reduce greenhouse gas emissions from the products (goods 
or services) they design, manufacture, sell, purchase, or use.  
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The primary goal of compiling a Product Life Cycle GHG Inventory as part of this 
project, to compliment the Corporate GHG Inventory, is to ascertain Ȭ#ÁÒÂÏÎ 
(ÏÔÓÐÏÔÓȭ ÉÎ ÔÈÅ 0ÒÏÄÕÃÔ ,ÉÆÅ #ÙÃÌÅ ÔÏ ÔÁÒÇÅÔ ÆÕÔÕÒÅ ÅÆÆÏÒÔÓ ÁÔ '(' ÍÉÔÉÇÁÔÉÏÎ 
along the entire Corporate Value Chain. 

The primary difference between the process of compiling the  Corporate GHG 
Inventory and assessing the Product Life Cycle GHG Inventory is the emphasis on 
Organizational & Operational Boundaries in the case of the Corporate Standard 
and the corresponding emphasis on classifying GHG emissions on the basis of 
Product Life Cycle Processes in the case of the Product Standard. 

Similar to the Corporate Standard, the Product Standard provides detailed 
guidance for the GHG Inventory process. 

3.1.2.1 Product GHG Inventory Framework  

 

The Product Standard requires that companies shall account for carbon dioxide 
(CO2), methane (CH4), nitrous oxide (N2O), sulfur hexafluoride (SF6), 
perfluorocarbons (PFCs), and hydrofluorocarbons (HFCs) emissions to, and 
removals from, the atmosphere. However, as explained in the prior sections 
related to the Corporate Inventory Boundary, only carbon dioxide (CO2), 
methane (CH4), nitrous oxide (N2O) are accounted for in this Product Inventory. 

Defining the product, unit of analysis, and reference flow are imperative aspects 
of the Product Carbon Footprinting process. The unit of analysis is defined as the 
performance characteristics and services delivered by the product being studied. 
The reference flow is the amount of product on which the results of the study are 
based. The Standard requires that for all final products, companies shall define 
the unit of analysis as a functional unit. While for intermediate products where 
the eventual function is unknown, companies shall define the unit of analysis as 
the reference flow. For this project, since the product is an intermediate product 
(i.e. coal used for energy generation at various power plants), the unit of analysis 
and the reference flow are identical and is taken to be 1 metric tonne (MT) of 
finished (washed) thermal grade coal. 

The standard requires inclusion of all attributable processes (i.e Scope 1 & Scope 
2 emission sources) within the boundary of the product GHG inventory. As 
presented in the Life Cycle Boundary table below, all relevant Scope 1 & Scope 2 
emission activities within the control of the Reporting Entity are included in the 
activity boundary.  The Standard requires companies to disclose and justify any 
exclusions of attributable processes in the inventory report . These exclusions are 
the same as those presented for the Corporate Inventory and are presented in 
Appendix. 

Since the Product Standard specifies that the boundary of a cradle-to-gate partial 
life cycle inventory shall not include product use or end-of-life processes in the 
inventory results, the Scope 3 emissions from Coal combustion activities are not 
included in the Product Life Cycle Carbon Footprint which should hence be 
considered a Partial Product Life Cycle Carbon Footprint. 

As required by the Standard, Companies are required to report the time period of 
the inventory which for this project is FY 2010-11, FY 2011-12, and FY 2012-13 
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Finally, the Product Standard requires companies to report the method used to 
calculate land-use change impacts, when applicable. Since land-use change 
ÉÍÐÁÃÔÓ ÁÒÅ Á ÖÉÔÁÌ ÐÁÒÔ ÏÆ ÔÈÅ ÍÉÎÉÎÇ ÉÎÄÕÓÔÒÙȭÓ ÁÃÔÉÖÉÔÉÅÓȟ ÔÈÉÓ ÈÁÓ ÂÅÅÎ ÅØÐÌÉÃÉÔÌÙ 
addressed in Appendix.  

 

3.1.2.2 Li fe Cycle Boundary and Process Flow 

The general Product Life Cycle Process Flow Map for the Ashok and Piparwar Open-
Cast Coal Mines, including all attributable process, is presented below. 

Figure 3 Product Life Cycle Stages ς Open-Cast Coal Mining 

 

 

 

 

 

 

 

 

 

 

 

 

 

The relevant Life Cycle Stages and Product Carbon Footprint Boundary is defined in 
Table 3  below 

 
 

 

  

COAL MINING AND EXTRACTION 

COAL PREPARATION (AT MINESITE) 

COAL TRANSPORT TO END USER & 
EXPORT TERMINALS 

Raw Coal 

Coal Seam Gas ς 
CO2& CH4 

Additional Coal 
Seam Gas 

DEFORESTATION & 
OVERBURDEN REMOVAL 

ENERGY 
OIL/ELECTRICITY 

ENERGY 
OIL/ELECTRICITY 

PREPARED 
COAL 

Washery Rejects 

ENERGY 
OIL/ELECTRICITY 

LAND USE 
CHANGE 

CO2 FROM 
ENERGY GEN 
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Table 3: Product Life Cycle Stages & Boundary 

Life Cycle Stage Activities 
Major GHG 
Emission Sources Remarks 

Inclusion / 
Exclusion Controlling Entity 

Physical 
Boundary 

Operational 
Boundary 

Upstream Processes 

Transportation 
Equipment 

Raw material 
extraction 

Direct & Indirect 
Energy Use   Outside Boundary Not Applicable Not Applicable Not Applicable 

Construction of 
transport 
equipment 

Direct & Indirect 
Energy Use   Outside Boundary Not Applicable Not Applicable Not Applicable 

Mining 
Equipment 

Raw material 
extraction 

Direct & Indirect 
Energy Use   Outside Boundary Not Applicable Not Applicable Not Applicable 

Construction of 
mining equipment 

Direct & Indirect 
Energy Use   Outside Boundary Not Applicable Not Applicable Not Applicable 

Fuel 

Production of fuel 

Direct & Indirect 
Energy Use, Fugitive 
Emissions (FE) 

Including FE 
from fuel 
extraction & 
production Outside Boundary Not Applicable Not Applicable Not Applicable 

Distribution of fuel FE   Outside Boundary Not Applicable Not Applicable Not Applicable 
Transportation of 
fuel 

Direct Energy Use, 
FE   Outside Boundary Not Applicable Not Applicable Not Applicable 

Chemicals 
Chemical 
Production 

Direct & Indirect 
Energy Use   Outside Boundary Not Applicable Not Applicable Not Applicable 

Transportation Processes 

Construction 
Equipment 
Transport 

Transport of 
construction 
equipment to 
mines Direct Energy Use   Outside Boundary Not Applicable Not Applicable Not Applicable 
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Life Cycle Stage Activities 
Major GHG 
Emission Sources Remarks 

Inclusion / 
Exclusion Controlling Entity 

Physical 
Boundary 

Operational 
Boundary 

Mining 
Equipment 
Transport 

Transport of 
construction 
equipment to 
mines Direct Energy Use   Outside Boundary Not Applicable Not Applicable Not Applicable 

Fuel Transport 
Transport of fuel to 
mines Direct Energy Use   Outside Boundary Not Applicable Not Applicable Not Applicable 

Chemical 
Transport 

Transport of 
chemicals to mines Direct Energy Use   Outside Boundary Not Applicable Not Applicable Not Applicable 

Electricity 
Transmission 

Transmission to 
mines 

Emissions from AT & 
C Losses 

 
Within Boundary Contractual 

HT & LT 
Transmission 
Lines Scope 3 

Mining Operations 

Overburden 
Removal 

Deforestation 
Land-Use Change 
(AFLOU)   Within Boundary 

Contractual to Forest 
Dept. 

Active Mine 
Site Scope 1 

Operation of Heavy 
Earth Moving 
Machines & other 
vehicles 
(Departmental) Direct Energy Use   Within Boundary Own Control 

Active Mine 
Site Scope 1 

Operation of Heavy 
Earth Moving 
Machines & other 
vehicles 
(Contractual) Direct Energy Use   Within Boundary Contractual 

Active Mine 
Site Scope 1 
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Life Cycle Stage Activities 
Major GHG 
Emission Sources Remarks 

Inclusion / 
Exclusion Controlling Entity 

Physical 
Boundary 

Operational 
Boundary 

Dumping of 
overburden Fugitive Emissions 

From low 
temperature 
oxidation and 
uncontrolled 
combustion 
in waste 
dumps Within Boundary Own Control 

OB Dump / 
Storage Scope 1 

Coal Breakage 

Operation of 
surface mining 
machines 
(Departmental) 

Direct & Indirect 
Energy Use, Fugitive 
Emissions  

Including 
methane and 
CO2 from 
coal seam, 
pit floor and 
high wall Within Boundary Contractual 

Active Mine 
Site 

Scope 1 (FE), 
Scope 2 
(Electricity) 

Operation of 
surface mining 
machines 
(Contractual) 

Direct & Indirect 
Energy Use, Fugitive 
Emissions  

Including 
methane and 
CO2 from 
coal seam, 
pit floor and 
high wall Within Boundary Contractual 

Active Mine 
Site 

Scope 1 (FE), 
Scope 2 
(Electricity) 

Blasting operations 
Non-Energy 
Emissions 

CO2 
emissions 
from 
explosives Within Boundary Own Control 

Active Mine 
Site Scope 1 

Coal Removal 

Removal through 
vehicles Direct Energy Use   Within Boundary Contractual 

Active Mine 
Site Scope 1 

Removal through 
conveyors Indirect Energy Use   Within Boundary Own Control 

Active Mine 
Site 

Scope 2 
(Electricity) 
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Life Cycle Stage Activities 
Major GHG 
Emission Sources Remarks 

Inclusion / 
Exclusion Controlling Entity 

Physical 
Boundary 

Operational 
Boundary 

Monitoring & 
Maintenance 

Monitoring of 
operations & 
administration and 
Maintenance of 
Mining Machines, 
Heavy Earth 
Moving Machines & 
Other Vehicles 

Direct & Indirect 
Energy Use 

Including 
energy for 
wastewater 
treatment & 
recycling Within Boundary Own Control 

Maintenance 
Yard 

Scope 1 & Scope 
2 (Electricity) 

Post Mining Operations 

Coal Stocking, 
Coal Cleaning & 
Recycling 

Washing and 
crushing of coal in 
washeries Fugitive Emissions 

From low 
temperature 
oxidation 
uncontrolled 
combustion 
in stock & 
Methane 
emissions 
from 
handling 
activities Within Boundary Own Control 

Coal Stock & 
Washery   

Operation of 
handling facilities 
and treatment and 
recycling of mine 
water 

Direct & Indirect 
Energy Use   Within Boundary Own Control 

Washery & 
WW 
Treatment 
Plant 

Scope 1, Scope 2 
(Electricity) 
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Life Cycle Stage Activities 
Major GHG 
Emission Sources Remarks 

Inclusion / 
Exclusion Controlling Entity 

Physical 
Boundary 

Operational 
Boundary 

Landfilling 

Transport of sludge 
from wastewater 
treatment and 
other solid waste Direct Energy Use   Outside Boundary Not Applicable Road Network Not Applicable 
Treatment of 
sludge from 
wastewater 
treatment and 
other solid waste Solid Waste Disposal 

Methane 
emissions 
from 
landfilling Outside Boundary Not Applicable Not Applicable Not Applicable 

Abandoning 
Abandonment of 
Mines Fugitive Emissions 

Methane 
emissions 
from 
abandoned 
mines Outside Boundary Not Applicable Not Applicable Not Applicable 

Aforestation 

Operation & 
Maintenance of 
vehicles Direct Energy Use   Within Boundary Contractual Backfilled Area Scope 3 

Water use for 
plantation activities Indirect Energy Use 

Energy for 
water 
pumping Within Boundary Own Control Backfilled Area 

Scope 2 
(Electricity) 

Plantation 
Land-Use Change 
(AFLOU) 

Reforestation 
related 
sequestration Within Boundary Own Control Backfilled Area Scope 1 

Downstream Processes 

Distribution 

Railroad, Ship, Road 
Transport to 
Combustion Site 

Direct & Indirect 
Energy Use   Outside Boundary Not Applicable Not Applicable Not Applicable 
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Life Cycle Stage Activities 
Major GHG 
Emission Sources Remarks 

Inclusion / 
Exclusion Controlling Entity 

Physical 
Boundary 

Operational 
Boundary 

Combustion 

Use phase 
emissions from coal 
combustion in 
Thermal Power 
Plans 

Direct Energy 
Emissions   Outside Boundary Not Applicable Not Applicable Not Applicable 
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4. Research & Analysis Methodology 
Figure 4: Research Methodology for Product Life Cycle GHG Emission Accounting & Reporting 

 

The project activities commenced during the 2nd week of December 2013. The goal, 
scope and project boundary setting spanned a 2 week duration. The subsequent 
data collection process  took 1 month to complete. The post data collection analysis, 
seondary research, GHG inventory calculations, and reporting period lasted 6 weeks 
and concluded in the 3rd week of March 2014. 

4.1 Site Visit and Data Collection 

Three personnel from IIM-A, cBalance and CIMFR visited Piparwar project and 
Ashoka project in the last week of December 2013. During site visit personnel visited 
active mine site, CHP/CPP plant, project office and main project office. During site 
visit personnel met with active site supervisors, project managers and admin officers 
to collect the required data from validated sources. 

Steps for data collection are represented diagrammatically below: 
 

Figure 5: Steps for Data Collection and Verification 

 
The data collection process commenced with devising and administering a 
questionnaire in alignment with data needs identified by the GHG Corporate 

3 ωSite visit and data collection 

ωData quality assessment 

ωAllocation 

ωCalculating GHG inventory 

ωInterpretation 

ωReporting 

1 
ωDefined questionnaire according to GHG Protocol 

2 

ωCoal mines site visit - Piparwar Coal Mine Project & Ashoka Coal Mine 
Project 

3 

ωChecked data quality and completeness for FY 2012-13, 2011-12, 2010-
11 
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Inventory and Product Life Cycle GHG Emission Accounting and Reporting Standard. 
The questionnaire (presented in Appendix A) encompassed all the previously 
mentioned organizational boundary stakeholders, related to all operational 
boundary activities, and comprised all product life cycle stage considered within the 
project boundary. 

4.2 Data Quality Assessment 

As most of primary activity data related to emission sources was through paper 
records, meticulous processes for cross-referencing data from multiple departments, 
tallying bottom-up aggregated departmental data with centrally obtained business-
unit level data, and other QA-QC processes were conducted to ensure reliability of 
the collected data. 

4.3 Calculation of GHG Inventory 

4.3.1 AFLOU Emissions 

4.3.1.1 Forest Biomass Loss 

Open cast mining requires a large scale excavation to extract the coal from the 
subsurface.  This entails commensurately large scale deforestation activity and the 
associated loss of biomass from the forest area. Forest wood gets transformed to 
harvested wood products like pulp and paper, furniture and as well as raw material 
for the manufacturing industry, and fuelwood. Assuming that the national biomass 
stock is constant, it is assumed that all harvested forest biomass is eventually 
oxidized and leads to complete conversion of carbon stocks to CO2 emissions. 

Total emissions from forest biomass loss6: 

Annual Emissions GHG, forest biomass loss =  

ὅὥὶὦέὲ ίὸέὧὯ ὴὩὶ ὬὩὧὸὥὶὩ έὪ ὪέὶὩίὸ ὥὶὩὥὈὩὪέὶὩίὸὥὸὭέὲ ὃὶὩὥ ὬὥȾώὩὥὶ
ττ
ρς 

Where, 

Emissions GHG, forest carbon stock change = emission of a given GHG from forest carbon stock 
change (kg GHG) 

Carbon Stock of forest = carbon sequestrated of a given area of forest land 
(C/hectare of forest land) 

Deforestation Area = Area of deforestation of forest land/year (hectare) 
Conversion C to CO2 = 44/12 (Molecular weight) 

4.3.1.2 Forest Carbon Stock Change 

In addition to the direct emissions from biomass loss due to deforestation activities 
from open-case mine excavation, the other significant land-use change impact of the 

                                                      
6
 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4: Agriculture, Forestry and 

Other Land Use, Chapter 4: Forest Land 
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activity is the lost carbon sequestration capacity of the forest area. This is estimated 
through the method below: 

 

Total emissions from forest carbon stock change7: 

Emissions GHG, forest Carbon stock change =  

ὅὥὶὦέὲ ίὸέὧὯ ὴὩὶ ὬὩὧὸὥὶὩ έὪ ὪέὶὩίὸ ὥὶὩὥὈὩὪέὶὩίὸὥὸὭέὲ ὃὶὩὥ Ὤὥ ττ
ρς 

Where, 

Emissions GHG, forest carbon stock change = emission of a given GHG from forest carbon stock 
change (kg GHG) 

Carbon Stock of forest = carbon sequestrated of a given area of forest land 
(C/hectare of forest land) 

Deforestation Area = Area of deforestation of forest land (hectare) 
Conversion C to CO2 = 44/12 (Molecular weight) 

4.3.1.3 Mineral Soil Carbon Loss 

Due to deforestation, the soil degrades gradually over the leading to loss of soil 
carbon pool and the associated CO2 emissions. By default, the transition period of 
loss of soil organic matter is considered to be 20 years. This is estimated through the 
method below: 

Emissions GHG, soil carbon stock change =  
         

 

Where, 

Emissions GHG, soil carbon stock change = emission of a given GHG from forest carbon stock 
change (kg GHG) 

Carbon Stock of Soil = carbon sequestrated in soil of a given area of forest land (Soil 
C/hectare of forest land) 

Deforestation Area = Area of deforestation of forest land (hectare) 

Conversion C to CO2 = 44/12 (Molecular weight) 
Transition period = 20 years (default assumption) 

4.3.1.4 Soil Disturbance and Degradation 

Due to drainage of soil through overburden removal, to extract the coal and mining 
activities, there is loss of a finite amount of carbon sequestration capacity per year 
and the emissions would be accountable year on year indefinitely throughout the 
mining life. This is estimated through the method below: 

                                                      
7
 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4: Agriculture, Forestry and 

Other Land Use, Chapter 4: Forest Land 
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Emissions GHG, soil disturbance =  
       

 

Where, 

Emissions GHG, soil disturbance = emission of a given GHG from soil carbon sequestration 
capacity lost (kg GHG) 

Carbon Stock of Soil = carbon sequestration capacity of soil of a given period (tonnes 
of Soil C/hectare/year)8 

Drained Area = Soil drainage area (hectare) 

44/12 = Mass ratio of CO2 to C 
 

4.3.2 Direct & Indirect Energy Emissions from Fossil Fuel 
Combustion 

Coal mining operations involve consumption of significant quantities of diesel, 
captive and grid electricity, lubricant consumption and explosive used for blasting. 
These comprise the Direct Emission sources (from fossils fuels, lubricants, explosives) 
and Indirect Emissions from purchased electricity. 

The methods used for estimating direct and indirect emissions from fossil fuel,  
electricity consumption, lubricants, and explosives use were: 

1. Total emissions from fuel use9: 

Emissions GHG, fuel =  ╕◊▄■ ╒▫▪▼◊□▬◄░▫▪╔□░▼▼░▫▪ ╕╪╬◄▫► 
Where, 
Emissions GHG, fuel = emission of a given GHG by type of fuel (kg GHG) 
Fuel Consumption = Amount of fuel combusted (Litre) 
Emission factor = Default emission factor of a given GHG by type of fuel (kg 
gas/litre) 
 

2. Total emissions from Electricity Use 

TOTAL EMISSIONS GHG, purchased electricity =  

Emission Factor GHG, electricity x Electricity Consumption (kWh) 

Where, 

Emission Factor GHG, electricity = Grid GHG Emission Factor for the Region 
(Damodar Valley Corporation Supply Network or NEWNE Grid) 
 

3. Total emissions from Electrical AT&C Losses 

                                                      
8
 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4: Agriculture, Forestry and 

Other Land Use, Chapter 4: Forest Land:Table 4.6: EMISSION FACTORS FOR DRAINED ORGANIC SOILS 
IN MANAGED FORESTS 
9
 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 2: Energy, Chapter 2: 

Stationary Combustion 
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TOTAL EMISSIONS GHG, electricity AT&C losses = Emission Factor GHG, electricity x 
Electricity Consumption (kWh) / (T&D Losses Correction Factor) 
Where, 
T&D Loss Correction Factor (including impact of Aux. Power Consumption) =  

 
Ὃὶέίί ὉὲὩὶὫώ ὋὩὲὩὶὥὸὩὨ ὉὲὩὶὫώ ὖόὶὧὬὥίὩὨ Ὢὶέά ὔέὲόὸὭὰὭὸὭὩί ὉὲὩὶὫώ ὍάὴέὶὸὩὨ Ὢὶέά ὕὸὬὩὶ ὅέόὲὸὶὭὩί

ὉὲὩὶὫώ ίέὰὨ Ὅὲ ὍὲὨὭὥ  ὉὼὴέὶὸὩὨ
 

 

4.3.3 Emissions from Industrial Processes & Product Use 

 

1. CO2 emissions from explosive use10 

Emissions GHG, explosive =  ╔●▬■▫▼░○▄ ╒▫▪▼◊□▬◄░▫▪╔□░▼▼░▫▪ ╕╪╬◄▫► 

Where, 

Emissions GHG, explosive = emission of a given GHG by type of explosive (kg GHG) 

Explosive Consumption = Amount of explosive blasted (tonnes) 

Emission factor = Default emission factor of a given GHG by type of fuel (kg 
gas/tonne) 

 

2. CO2 emissions from lubricant use11: 

The use of lubricants in engines is primarily for their lubricating properties and 
associated emissions are therefore considered as non-combustion emissions to 
be reported in the IPPU Sector. During the process of engine operations, small 
portions of lubricants gets oxidized during use (i.e. actual co-combustion of the 
fraction of lubricants that slips into the combustion chamber of an engine). These 
emissions are estimated as follows: 

Emissions GHG, lubricant oxidation = 

ὰόὦὶὭὧὥὲὸ ὅέὲίόάὴὸὭέὲὕὈὟὪὥὧὸέὶὅὥὶὦέὲ ὧέὲὸὩὲὸ έὪ ὒόὦὶὭὧὥὲὸττ
ρς 

Where, 
Emissions GHG, lubricant oxidation = CO2 emission from Lubricant (kg GHG) 
Fuel Consumption = Amount of fuel combusted (Liter) 
Carbon Content = Carbon content of lubricant (kg C/liter) 
ODUlubricant = ODU (Oxidised during use) factor, default 0.2 
44/12 = Mass ratio of CO2 to C 
 

                                                      
10

 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 3: Industrial Processes and 
Product Use, Chapter 5: Non-Energy Products from Fuels and Solvent Use, Equation 5.2: Lubricants ς 
Tier 1 method 
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4.3.4 Fugitive emissions 

During mining, fugitive emissions occur due to release of trapped seam gases i.e. 
methane and CO2. In the case of some mine projects, significant volumes of trapped 
methane gas and can be economically viable to extract and stored through CBM 
extraction technology. Furthermore, open cast mining does not lend itself to flaring 
of the methane gas as can be practiced in underground mines due to the 
concentrated nature of methane emission sources. In instances where CBM 
extraction and use is not feasible and / or not practiced (as is the case with the 
Project mines), the trapped methane is released during mining and post mining 
activities. 

4.3.4.1 Fugitive Emissions during mining and post mining activities 

The rate of fugitive emission of methane is high during mining activities in 
comparison to fugitive emissions of methane post mining activities. Mining activities 
encompass overburden removal, coal extraction from coal pit and wall. Post mining 
activities include coal removal, coal stocking, coal handling and cleaning of coal. 

Fugitive emissions from mining and post-mining activities are estimated using the 
following methods. 

Total fugitive emissions of CH4 from coal mining12: 

Fugitive Emissions GHG, coal mining =  ╒▫╪■ ╟►▫▀◊╬◄░▫▪╔□░▼▼░▫▪ ╕╪╬◄▫►╖╦╟ 

Where, 

Emissions GHG, coal mining = emission of a given GHG by coal mining (kg GHG) 
Coal Production = Amount of Coal Produced (tonnes) 
Emission factor = Default emission factor of a given GHG by type of fuel (kg 
CH4/tonne) 
GWP = Global warming potential CO2   to CH4 (1:21) 

 

  

                                                      
12

 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 2: Energy, Chapter 4: 
Fugitive Emissions,  
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5. Results and Analysis of Ashoka Project 

5.1 GHG Emissions Inventory Summary 
Figure 6: Ashoka Project Emissions Scope wise 2012-13 

 

 

Figure 7: Ashoka Project Emissions Scope wise 2011-12 

 

91.9% 

6.6% 1.5% 

Piparwar Project Emissions Scope wise 2012-13 
Total Emissions = 211219 Tonne CO2e 

Scope 1 

Scope 2 

Scope 3 

92.2% 

6.4% 1.4% 

Ashoka Project Emissions Scope wise 2011-12 
Total Emissions = 212921 Tonne CO2e 

Scope 1 

Scope 2 

Scope 3 
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Figure 8: Ashoka Project Emissions Scope wise 2010-11 

 

Table 4: Ashoka Project Emissions Scope wise 2012-13, 2011-12 & 2010-11 

Sr. 
no. 

Ashoka Project Emissions Scope wise 2012-13 2011-12 2010-11 

Tonnes 
CO2e 

Tonnes 
CO2e 

Tonnes 
CO2e 

1 Scope 1 1,93,933 1,96,058 2,09,074 

2 Scope 2     13,985         13,595         13,001  

3 Scope 3         3,302          3,267           3,212  

Total Emissions 2,11,219 2,12,921 2,25,287 

kgCO2e per tonne of Coal 26.40 27.59 28.05 

 

According to the result shown in Figure 6 to Figure 8 and Table 4, a majority of the 
emissions are attributed to Scope 1 Emissions which comprise about 92% of the 
total emissions. Scope 2 emissions are the second highest contributor leading to 
about 5.8 to 6.6 % of total GHG emissions. Scope 3 emissions represented the 
lowest contribution to the total GHG emissions; in the range of 1.3 to 1.5 % of 
total emissions. As will be seen later, the predominance of Scope 1 emissions in 
the GHG inventory is due to the significant GHG emissions contributed by fugitive 
emissions of methane during mining and post-mining activities. 
  

92.9% 

5.8% 1.3% 

Ashoka Project Emissions Scope wise 2010-11 
Total Emissions = 225287 Tonne CO2e 

Scope 1 

Scope 2 

Scope 3 
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5.2 Scope 1 Emissions Inventory 

 
 

Figure 9: Ashoka Project: Scope 1 Emissions 2012-13 

 

Figure 10: Ashoka Project: Scope 1 Emissions 2011-12 

 

76.42%

3.36%

11.83%

7.45%

1.64% -1.00% 0.31%

Scope 1 Emissions - 2012-13: Ashoka Project
Total Scope 1 Emissions = 193933 Tonne CO2e

Fugitive Emissions

Diesel Consumption - Departmental

Diesel Consumption: Coal Production 
& OB Removal - Contractual

Diesel Consumption: Upstream 

Transportation - Contractual

Land Use Change: Deforestation, Soil 

Disturbance & Degradation

Land Use Change: Afforestation

Others

72.92%

3.07%

10.90%

12.26%

1.50% -0.95%
0.30%

Scope 1 Emissions - 2011-12: Ashoka Project
Total Scope 1 Emissions = 196058 Tonne CO2e

Fugitive Emissions

Diesel Consumption - Departmental

Diesel Consumption: Coal Production 
& OB Removal - Contractual

Diesel Consumption: Upstream 
Transportation - Contractual

Land Use Change: Deforestation, Soil 

Disturbance & Degradation

Land Use Change: Afforestation

Others
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Figure 11: Ashoka Project: Scope 1 Emissions 2010-11 

 

Table 5: Ashoka Project: Scope 1 Emissions 2012-13, 2011-12 & 2010-11 

Scope 1 Emissions : Ashoka Project 2012-13 2011-12 2010-11 

Sr. 
no. 

Source Of Emission Tonnes 
CO2e 

Tonnes 
CO2e 

Tonnes 
CO2e 

1 Fugitive Emissions 1,48,201 1,42,960 1,48,736 

2 Diesel Consumption - Departmental 6,510 6,027 6,541 

3 Diesel Consumption: Coal Production & OB Removal - 
Contractual 

22,946 21,371 30,049 

4 Diesel Consumption: Upstream Transportation - 
Contractual 

14,444 24,028 22,110 

5 Land Use Change: Deforestation, Soil Disturbance & 
Degradation 

3,177 2,945 2,714 

6 Land Use Change: Afforestation -1,947 -1,869 -1,673 

7 Others 601 596 597 

 Total Scope 1 Emissions 1,93,933 1,96,058 2,09,074 

 
As shown in Table 5 and Figure 9 to Figure 11, under Scope 1 Emissions,  fugitive 
emissions represented the highest contribution (ranging from 71% to 76% of 
Scope 1 GHG emissions). Emissions from diesel consumption by contractor for 
OB removal, coal extraction and coal transportation (considered to be within the 
operational control boundary of the Reporting Entity, and hence Scope 1 
emissions), contribute approximately 23% to 30% of total Scope 1 GHG 
emissions. The impact of Forestry and Land-Use Change related emissions from 
deforestation activity is minor since approximately only 1 hectare area was 
deforested annually on average during FY 2012-13, 2011-12 and 2010-11. 
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5.3 Scope 2 and Scope 3 Emissions Inventory 
Table 6: Ashoka Project: Scope 2 Emissions 2012-13, 2011-12 & 2010-11 

  
Sr. 
no. 

Scope 2 Emissions : Ashoka Project 2012-13 2011-12 2010-11 

Source of Emission Tonnes CO2e Tonnes CO2e Tonnes CO2e 

1 Purchased Electricity - Mining Activity 13,020 12,658 12,104 

2 Purchased Electricity - Offices 964 938 897 

Total Scope 2 Emissions 13,985 13,595 13,001 

 

5.4 As shown in Scope 2 and Scope 3 Emissions Inventory 

Table 6 , all Scope 2 emissions are the consequence of electricity use. In terms of 
total magnitude, these emissions have a relatively low impact on the total GHG 
Emissions as the mining process is energy intensive and relies upon diesel 
powered machines or processes. It is also observed that the contribution of office 
energy consumption is relatively modest (7%) compared to electricity 
consumption by equipment by mining & coal handling facilities (93%). 
 

Table 7: Ashoka Project: Scope 3 Emissions 2012-13, 2011-12 & 2010-11 

Sr. 
no. 

Scope 3 Emissions : Ashoka Project 2012-13 2011-12 2010-11 

Source Of Emission Tonnes 
CO2e 

Tonnes 
CO2e 

Tonnes 
CO2e 

1 Diesel Consumption: Hired Vehicle (LMV) 236 287 362 

2 AT&C Losses 2,854 2,775 2,653 

 Total Scope 3 Emissions 3,091 3,061 3,015 

 
 

Figure 12 Ashoka Project: Scope 3 Emission Sources Distribution 2012-13, 2011-12 & 2010-11 
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Figure 12, indirect emissions from AT&C losses in the Transmission & 
Distribution  system is the primary source category of Scope 3 emissions (90%) 
relative to emissions from outsourced Light Motor Vehicle (LMV) transport  
(10%). 
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6. Results and Analysis of Piparwar Project 

6.1 GHG Emissions Inventory Summary 
Figure 13: Piparwar Project Emissions Scope wise 2012-13 

 

Figure 14: Piparwar Project Emissions Scope wise 2011-12 
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Figure 15: Piparwar Project Emissions Scope wise 2010-11 

 

Table 8: Piparwar Project Emissions Scope wise 2012-13, 2011-12 & 2010-11 

Sr. 
no. 
  

Piparwar Project Emissions Scope wise 2012-13 2011-12 2010-11 

Tonnes 
CO2e 

Tonnes 
CO2e 

Tonnes 
CO2e 

1 Scope 1 2,78,405 2,64,979 2,53,749 

2 Scope 2 51,810  50,368 48,166 

3 Scope 3  11,583  11,274  10,802  

 Total Emissions 3,41,797 3,26,621 3,12,716 

kgCO2e per tonne of Coal 29.72 30.65 31.27 

 

According to the result shown in Figure 13 to Figure 15 and Table 8, a majority of 
the emissions are attributed to Scope 1 Emissions which comprise about 81% of 
the total emissions. Scope 2 emissions are the second highest contributor leading 
to about 15% of total GHG emissions. Scope 3 emissions represented the lowest 
contribution to the total GHG emissions; about 3.5 % of total emissions. As in the 
case with the Ashoka Project, the predominance of Scope 1 emissions in the GHG 
inventory is due to the significant GHG emissions contributed by fugitive 
emissions of methane during mining and post-mining activities. 
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6.2 Scope 1 Emissions Inventory 

 
Figure 16: Piparwar Project Scope 1 Emissions 2012-13 

 

Figure 17: Piparwar Project Scope 1 Emissions 2011-12 
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Figure 18: Piparwar Project Scope 1 Emissions 2010-11 

 

Table 9: Piparwar Project Scope 1 Emissions 2012-13, 2011-12 & 2010-11 

Sr. 
no. 

Scope 1 Emissions : Piparwar Project 2012-13 2011-12 2010-11 

Source of Emission Tonnes CO2e Tonnes CO2e Tonnes CO2e 

1 Fugitive Emissions       2,13,003        1,97,362        1,85,220  

2 Diesel Consumption - Departmental         13,654          11,961          13,699  

3 Diesel Consumption: Coal Production & OB 
Removal - Contractual 

        26,267          25,892          23,846  

4 Diesel Consumption: Upstream Transportation - 
Contractual 

        24,883          28,976          29,970  

5 Land Use Change: Deforestation, Soil 
Disturbance & Degradation 

          2,271            2,239            2,207  

6 Land Use Change: Afforestation          -2,875           -2,823           -2,435  

7 Others           1,202            1,373            1,242  

 Total Scope 1 Emissions       2,78,405        2,64,979        2,53,749  

 

As shown in Figure 16 to Figure 18 and Table 9, under Scope 1 Emissions,  fugitive 
emissions represented the highest contribution (73% 77% of total Scope 1 GHG 
emissions). Emissions from diesel consumption by contractor for OB removal, 
coal extraction and coal transportation (considered to be within the operational 
control boundary of the Reporting Entity, and hence Scope 1 emissions), 
contribute approximately 23% to 27% of total Scope 1 GHG emissions.  The 
impact of Forestry and Land-Use Change related emissions from deforestation 
activity is minor since negligible area was deforested annually on average during 
FY 2012-13, 2011-12 and 2010-11. 
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6.3 Scope 2 and Scope 3 Emissions Inventory 
Table 10: Piparwar Project Scope 2 Emissions 2012-13, 2011-12 & 2010-11 

Sr. 
no. 

Scope 2 Emissions : Piparwar Project 2012-13 2011-12 2010-11 

Source Of Emission Tonnes 
CO2e 

Tonnes 
CO2e 

Tonnes 
CO2e 

1 Purchased Electricity - CHP/CPP 25,317 24612 23536 

2 Purchased Electricity - Mining Activity 25,317 24612 23536 

3 Purchased Electricity - Offices               964  938 897 

 Total Scope 2 Emissions          51,598           50,162           47,969  

  
As shown in Table 10, all Scope 2 emissions are the consequence of electricity 
use. In terms of total magnitude, these emissions have comprise about 15% of 
the total GHG Emissions as the mining process is energy intensive and relies 
upon diesel powered machines or processes. It is also observed that the 
contribution of office energy consumption is relatively modest (2%) compared to 
electricity consumption by equipment by mining & coal handling facilities (98%). 
It is also to be noted that the energy consumption and emissions attributed to 
the Coal Handling / Processing Plant (CHP/CPP) and mining activity are identical 
for all years in consideration. This is the consequence of the absence of separate 
energy metering at the CHP/CPP and mining activity facilities and the Reporting 
Entity apportions an equal 50% of energy costs to both facilities for financial 
accounting purposes. This is therefore considered to be Secondary Data with its 
associated uncertainty and lower reliability.  

 

Table 11: Piparwar Project Scope 3 Emissions 2012-13, 2011-12 & 2010-11 

Sr. 
no. 

Scope 3 Emissions : Ashoka Project 2012-13 2011-12 2010-11 

Source Of Emission Tonnes 
CO2e 

Tonnes 
CO2e 

Tonnes 
CO2e 

1 Diesel Consumption: Hired Vehicle (LMV) 483 483 483 

2 AT&C Losses 11,311 10,996 10,515 

 Total Scope 3 Emissions 11,794 11,479 10,998 
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Figure 19 Piparwar Project: Scope 3 Emission Sources Distribution 2012-13, 2011-12 & 2010-11 

 

As shown in Table 11 and Figure 19, indirect emissions from AT&C losses in the 
Transmission & Distribution system is the primary source category of Scope 3 
emissions (96%) relative to emissions from outsourced Light Motor Vehicle 
(LMV) transport (4%). 
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7. Conclusions 

7.1 Ashoka Project 

The Table below summarizes the Product Life Cycle GHG Inventory (Cradle-to-Gate) 
for coal mined from the Ashoka Project site. The results of the product carbon 
footprint indicate that the GHG Intensity of coal mined, including AFLOU sector 
emissions for Land-Use Change and sequestration through afforestation activities, 
ranged from 28.05 kg CO2e per MT CO2e to 26.40 kg CO2e per MT CO2e during 2010 
to 2013. 

Table 12: GHG Summary - Ashoka Project 2012-13, 2011-12 & 2010-11 

Sr. 
No. 

Life Cycle Stage Activities 
Major GHG 
Emission 
Sources 

Ashoka Project 

2012-13 2011-12 2010-11 

Tonne CO2e Tonne CO2e Tonne CO2e 

1 
Overburden 

removal 

Deforestation 
Land-Use 
Change (AFLOU) 

          3,177            2,945            2,714  

Operation of Heavy Earth 
Moving Machines & other 
vehicles (Departmental) 

Direct Energy 
Use 

          3,237            2,338            3,105  

Operation of Heavy Earth 
Moving Machines & other 
vehicles (Contractual) 

Direct Energy 
Use 

        11,439          12,079           14,445  

2 Coal Breakage 

Operation of surface mining 
machines (Departmental) 

Direct & 
Indirect Energy 
Use, Fugitive 
Emissions  

        32,037          34,495           29,101  

Operation of surface mining 
machines (Contractual) 

Direct & 
Indirect Energy 
Use, Fugitive 
Emissions  

     1,33,101       1,23,721        1,39,717  

Blasting operations 
Non-Energy 
Emissions 

            541              540               534  

3 Coal Removal Removal through vehicles 
Direct Energy 
Use 

        12,410          21,994           20,038  

4 
Monitoring & 
Maintenance 

Monitoring of operations & 
administration and 
Maintenance of Mining 
Machines, Heavy Earth 
Moving Machines & Other 
Vehicles 

Direct & 
Indirect Energy 
Use 

          1,431            1,442            1,455  

5 
Coal Stocking, 

Coal Cleaning & 
Recycling 

Washing and crushing of coal 
in washeries 

Fugitive 
Emissions 

        15,795          15,236           15,852  

Operation of handling 
facilities and treatment and 
recycling of mine water 

Direct & 
Indirect Energy 
Use 

 CHP/CPP 
Facility not 

available 

 CHP/CPP 
Facility not 

available 

 CHP/CPP 
Facility not 

available 

12 Afforestation Plantation 
Land-Use 
Change (AFLOU) 

         -1,947           -1,869           -1,673  

Total Emissions      2,11,219       2,12,921        2,25,287  

Coal Production (Tonne)    80,01,373     77,18,410      80,30,254  

kgCO2e per tonne of Coal 26.40 27.59 28.05 
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A GHG Intensity Hotspot analysis was conducted to determine the relative impact of 
various life-cycle stages on the product carbon footprint. The results are presented 
in Figure 20 below. 

Figure 20 Product Life Cycle GHG Intensity Hotspots ς Ashoka Coal Mine 

 

The results make it abundantly clear that for coal mined from the Ashoka Coal Mine, 
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Contractors) and Blasting Operations is the primary GHG Intensity hotpost 
accounting for 76% of the life-cycle Cradle-to-Gate emissions. Overburden Removal 
and Coal removal are nearly equivalent in terms of their fractional impact, 
accounting for approximately 9% of the life-cycle emissions each. 

It is revelatory to also assess the GHG emissions mitigation impact of the 
afforestation activities in the context of other life-cycle GHG emission sources. The 
GHG inventory indicates that sequestration benefits of afforestation activities 
undertaken by the Reporting Entity ranged from 1,673 to 1,947 tonnes CO2e 
sequestered annually. While a positive trend is visible from 2010 to 2013, with an 
approximate increase of 16%, the overall magnitude of sequestration achieved is 
minor relative to the GHG emissions occurring from the mining activities; 
afforestation activities are currently achieving a 0.85% rate of average annual 
sequestration. 
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Figure 21: Emission Performance- Ashoka Project 2012-13, 2011-12 & 2010-11 

 

 

Table 13: Emission Performance- Ashoka Project 2012-13, 2011-12 & 2010-11 

Sr.No. Ashoka Project Performance 2010-11 2011-12 2012-13 Average 

1 Coal Production (Million Tonnes Coal/year) 8.03 7.72 8.00 7.92 

2 
kgCO2e Emissions per tonne of coal 
production 

28.05 27.59 26.40 27.35 

 

Finally, as shown in Table 13 and Figure 21, the performance of GHG emissions per 
tonne of coal production has improved year on year. In the year of 2010-11 it was 
28.05 kg CO2e per tonne of coal production and in the year of 2012-13 it reduced at 
26.40 kg CO2e per tonne of coal production, a performance improvement of about 
9% from the 2010-11 level. 
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7.2 Piparwar Project 

The Table below summarizes the Product Life Cycle GHG Inventory (Cradle-to-Gate) 
for coal mined from the Piparwar Project site. The results of the product carbon 
footprint indicate that the GHG Intensity of coal mined, including AFLOU sector 
emissions for Land-Use Change and sequestration through afforestation activities, 
ranged from 31.27 kg CO2e per MT CO2e to 29.72 kg CO2e per MT CO2e during 2010 
to 2013.  

Table 14 GHG Summary - Piparwar Project 2012-13, 2011-12 & 2010-11 

Sr. 
No. 

Life Cycle Stage Activities 
Major GHG 
Emission 
Sources 

Piparwar Project 

2012-13 2011-12 2010-11 

Tonne CO2e Tonne CO2e Tonne CO2e 

1 
Overburden 

removal 

Deforestation 
Land-Use 
Change (AFLOU) 

          2,271            2,239            2,207  

Operation of Heavy Earth 
Moving Machines & other 
vehicles (Departmental) 

Direct Energy 
Use 

          4,465            4,895            7,119  

Operation of Heavy Earth 
Moving Machines & other 
vehicles (Contractual) 

Direct Energy 
Use 

        22,070          20,734           22,511  

2 Coal Breakage 

Operation of surface mining 
machines (Departmental) 

Direct & 
Indirect Energy 
Use, Fugitive 
Emissions  

     1,33,103       1,18,475        1,03,939  

Operation of surface mining 
machines (Contractual) 

Direct & 
Indirect Energy 
Use, Fugitive 
Emissions  

     1,04,157       1,00,631        1,03,010  

Blasting operations 
Non-Energy 
Emissions 

          1,085            1,248            1,112  

3 Coal Removal Removal through vehicles 
Direct Energy 
Use 

        22,091          28,351           25,038  

4 
Monitoring & 
Maintenance 

Monitoring of operations & 
administration and 
Maintenance of Mining 
Machines, Heavy Earth 
Moving Machines & Other 
Vehicles 

Direct & 
Indirect Energy 
Use 

          1,862            1,829            1,779  

5 
Coal Stocking, 

Coal Cleaning & 
Recycling 

Washing and crushing of 
coal in washeries 

Fugitive 
Emissions 

        22,701          21,034           19,740  

Operation of handling 
facilities and treatment and 
recycling of mine water 

Direct & 
Indirect Energy 
Use 

        30,867          30,008           28,696  

12 Afforestation Plantation 
Land-Use 
Change (AFLOU) 

         -2,875           -2,823           -2,435  

Total Emissions      3,41,797       3,26,621        3,12,716  

Coal Production (Tonnes)  1,15,00,000   1,06,55,531   1,00,00,000  

kgCO2e per tonne of Coal 29.72 30.65 31.27 
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A GHG Intensity Hotspot analysis was conducted to determine the relative impact of 
various life-cycle stages on the product carbon footprint. The results are presented 
in Figure 22 below. 

Figure 22 Product Life Cycle GHG Intensity Hotspots ς Piparwar Coal Mine 

 

The characteristics of the GHG Intensity hotspots are somewhat similar to those for 
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noteworthy difference between the GHG intensity of the Coal Handling Stage 
between the two mines is apparent. While in the case of the Ashoka mine this stage 
had a GHG intensity of 1.97 kg CO2e per MT of coal (7.2% of life-cycle emissions), the 
corresponding operations for the Piparwar mine yield a GHG intensity of 4.76 kg 
CO2e per MT coal and accounts for 15.6 % of product life-cycle GHG emissions. 
Similar to Ashoka Mine, the Overburden Removal and Coal removal are within the 
same range in terms of their fractional impact, accounting for approximately 7 to 9% 
of the life-cycle emissions each. 

The above mentioned difference in the Coal Handling emissions from the two sites 
could be attributed to the absence of coal-handling facilities for the Ashoka Coal 
Mine where the coal is not washed & crushed in facilities that consume electricity 
and fossil fuels for operations. However, the fugitive emission factors from post-
mining transport and handling from both mines are considered to be equivalent. 

Assessing the GHG emissions mitigation impact of the afforestation activities in the 
context of other life-cycle GHG emission sources for Piparwar Coal Mine leads to 
similar conclusions. The GHG inventory indicates that sequestration benefits of 
afforestation activities undertaken by the Reporting Entity ranged from 2,435 to 
2,875 tonnes CO2e sequestered annually. While the absolute magnitude of 
sequestration achieved is significantly higher than those for Ashoka Mine project 
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(higher by 48%), and a positive trend is visible from 2010 to 2013, with an 
approximate increase of 18%, the overall magnitude of sequestration achieved is 
minor relative to the GHG emissions occurring from the mining activities; 
afforestation activities are currently achieving a 0.83% rate of average annual 
sequestration. 

Figure 23: Emission Performance- Piparwar Project 2012-13, 2011-12 & 2010-11 

 

 

Table 15: Emission Performance- Piparwar Project 2012-13, 2011-12 & 2010-11 

Sr. No. Piparwar Project Performance 2010-11 2011-12 2012-13 Average 
 

1 Coal Production (Million Tonnes Coal/year) 10.00 10.66 11.50 10.72  

2 
kg CO2e emissions per tonne of coal 
production 

31.27 30.65 29.72 30.55 
 

 

Finally, as shown Figure 23 and Table 15, the performance of GHG emissions per 
tonne of coal production of Piparwar project has improved year on year. In the year 
of 2010-11, it was 31.27 kg CO2e per tonne of coal production and in the year of 
2012-13 it reduced at 29.72 kg CO2e per tonne of coal production which shows 
performance improvement of about 5% from the 2010-11 level. 
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7.3 GHG Mitigation Alternatives 

 

The prior discussions related to the GHG mitigation currently achieved through 
ongoing afforestation activities allude to the imperative requirement to explore 
broader annual GHG mitigation through a menu of complimentary technological and 
operational transformation approaches. 

The NET combined GHG emissions to be neutralized from both mining projects, after 
accounting for sequestration already achieved through existing afforestation 
activities, are approximately 543,520 tonnes CO2e annually. A preliminary analysis 
was conducted to contextualize the scale of GHG mitigation that would need to be 
achieved through a combination of approaches. The results of this macro-level 
analysis are presented below. 

Table 16 Annual GHG Mitigation Scenario Analysis ς Ashok and Piparwar Projects 

Sr.No. Parameter Value Units % 
Mitigation 

1 NET Annual GHG Emissions 5,43,520 MT CO2e  

2 Mitigation Alternative 1: Renewable Energy purchase / generation   

Maximum Mitigation Scope =  68,202 MWh  

 - Avoided Emissions with 25% renewable purchase 23,512 MT CO2e 4.3% 

 - Avoided Emissions with 50% renewable purchase 47,024 MT CO2e 8.7% 

 - Avoided Emissions with 75% renewable purchase 70,536 MT CO2e 13.0% 

 - Avoided Emissions with 100% renewable 
purchase 

94,048 MT CO2e 17.3% 

3 Mitigation Alternative 2: Energy Efficiency 
implementation 

   

Maximum Mitigation Scope =  68,202 MWh  

 - Avoided Emissions with 10% energy efficiency 9,405 MT CO2e 1.7% 

 - Avoided Emissions with 20% energy efficiency 18,810 MT CO2e 3.5% 

 - Avoided Emissions with 30% energy efficiency 28,214 MT CO2e 5.2% 

 - Avoided Emissions with 40% energy efficiency 37,619 MT CO2e 6.9% 

4 Mitigation Alternative 3: High Growth Rate Forrest 
Plantation 

   

Maximum Mitigation Scope =  5,43,520 MT CO2e  

Sequestration Rate with Miyawaki Method =  7,500 tonnes 
CO2e/lifetime/hectare 

 - Avoided Emissions with 10 hectare 
afforestation/year 

75,000 MT CO2e 13.8% 

 - Avoided Emissions with 20 hectare 
afforestation/year 

1,50,000 MT CO2e 27.6% 

 - Avoided Emissions with 30 hectare 
afforestation/year 

2,25,000 MT CO2e 41.4% 

 - Avoided Emissions with 40 hectare 
afforestation/year 

3,00,000 MT CO2e 55.2% 

 

The above analysis is based on the following: 

- It accounts for the current grid electricity consumption for mining activity, coal 
handling facility and offices / maintenance yards 

- It claims credit for Scope 2 emission reductions from energy generation activities 
in the regional Damodar Valley Corporation Gridn and also includes benefits of 
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avoided energy emissions through reduced AT&C losses for the reduced energy 
transmission and distribution 

- Energy efficiency is meant to signify only electrical energy efficiency 
improvement since achieving significant fossil fuel energy efficiency benefits 
from improved diesel use efficiency is relatively challenging to achieve as most 
of the diesel is used in internal combustion engines of transport and mining / 
handling equipment. 

- The Dr. Miyawaki Method mentioned incorporated in the analysis is a rapid 
ŦƻǊŜǎǘ ƎǊƻǿǘƘ ƳŜǘƘƻŘ ǘƘŀǘ ǿƻǊƪǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇǊƛƴŎƛǇƭŜ ƻŦ ΨtƻǘŜƴǘƛŀƭ bŀǘǳǊŀƭ 
±ŜƎŜǘŀǘƛƻƴΩ ŀƴŘ ƛƴǾƻƭǾŜǎ ǇƭŀƴǘƛƴƎ ƻŦ ƴŀǘƛǾŜ ǎǇŜŎƛŦƛŜǎ ƛƴ ƘƛƎƘ ŘŜƴǎƛǘȅ ƎǊƛŘǎ ƻŦ олл 
trees per 100 sq.m. It is estimated that this method could sequester 
approximately 7,500 tonnes / hectare during an assumed lifespan of 25 years13. 

The analysis indicates that a proactive approach towards renewable energy 
procurement to reduce dependence on grid electricity, implementation of electrical 
energy efficiency through energy auditing and conservation project implementation, 
improvement in fuel efficiency of transport and mining / handling equipment, as well 
as implementation of advanced forest-growing techniques such as the Dr. Miyawaki 
Method could enable CCL to approach Carbon Neutrality over the coming years. 

It is recommended that CCL use this GHG emissions baselining exercise as a 
milestone to  set GHG reduction and mitigation targets to reduce the GHG Intensity 
ƻŦ ƛǘǎ ŀƴƴǳŀƭ ǘǳǊƴƻǾŜǊ ōȅ нл ǘƻ нр҈ ŀƭŜŀǎǘ ōȅ нлнл ƛƴ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ DƻǾǘΦ ƻŦ LƴŘƛŀΩǎ 
ŎƻƳƳƛǘƳŜƴǘ ǘƻ ¦bC///Ωǎ /ht-15. 

 

 

 

 

 

 

 

 

 

 

                                                      
13

 Based on 10 kg CO2e/year sequestration capacity per tree and 25 year lifespan, leading to 0.25 
tonnes CO2e sequestration during the lifetime of a typical mid-growth stage tree. 
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Annexure A 

Assumptions, Limitations and Exclusions 

1. Transition period of total carbon loss in mineral soil is 20 years. 
2. Considered instantaneous oxidation Harvested Wood Products (HWP) of 

merchantable volume of wood derived from deforestation. 
3. Average monthly fuel consumption for 1 years vehicular operations used for 

extrapolation to calculate emissions from diesel consumption by hired 
vehicles for the Piparwar Project. 

4. It was assumed that Contractor's equipments have the same thermal and 
electrical efficiency CCL's equipments. 

5. Deforestation rate is assumed to be uniform for each year. 
6. Deforested area was assumed to be very dense forest (VDF). 
7. Electricity consumption of the GMΩǎ hŦŦƛŎŜ ǿŀǎ Řƛvided for three projects - 

Piparwar, Ashoka and Bachra projects and allocated accordingly. 
8. Diesel consumption for HEMM (Internal) and HEMM (Contractor) for OB 

removal is calculated on the basis of stripping ratio. 
9. Diesel consumption HEMM (contractor controlled) for coal breaking is 

calculated on the basis of stripping ratio. 
10. Diesel consumption for departmental vehicles, diesel engines and 

hired/outsourced vehicles is calculated on the basis of average consumption 
of diesel per month for the period of September 2012 to August 2013. 

11. Energy consumption and emissions attributed to the Coal Handling / 
Processing Plant (CHP/CPP) and mining activity are identical for all years 
under consideration for the Piparwar Project. Due to absence of separate 
energy metering at the CHP/CPP and mining activity facilities and the 
Reporting Entity apportions an equal 50% of energy costs to both facilities for 
financial accounting purposes. 

12. For OB dumping and coal removal from mine site HMV, loading capacity of 18 
metric tonnes has been used for logistics. 

13. Emissions from mine fires are excluded from the GHG inventory due to their 
infrequent occurrence in the mines assessed. 

14. Emissions from low oxidation of waste coal and overburden removal is not 
accounted due to difficulty in estimation of emissions stemming from the lack 
of any primary data gathering activity related to this in the past by the 
Reporting Entity, and the sizeable uncertainty associated with any available 
secondary data. 

15. Afforestation activities are outsourced and implemented by contractors from 
the unorganized sector where in data collection, collation, and reporting is 
negligible. Hence the energy and water requirements for afforestation 
activities (plantation and maintenance) and associated emissions from these 
sources are excluded from the GHG Inventory Boundary. 
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Annexure B 

Activity Data Collection Form Template: Coal Mine GHG Inventory 

Section Parameter Consumption Data Mandatory Units 

G
e
n

e
ra

l 

A.  GENERAL     

A 1.  Parent Company 
 

  

A 2.  Subsidiary Company 
 

  

A 3.  Name of Coal Mines 
 

  

A 4.  District & State 
 

  

A 5.  Climatic Zone 
 

  

A 6.  Type of forest in the mining region 
 

  

B
u

s
in

e
s

s
 M

e
tr

ic
 B.  BUSINESS METRICS     

B 1.  Type of Coal Mining Operation 
 

  

B 2.  Coal Extraction Started in Which Year? 
 

  

B 3.  Allotted Total Area of Coal Mines 
 

hectare 

B 5.  Quantity of Coal Produced in this FY? 
 

Tonnes 

B 6.  Type of Coal Produced 
 

  

B 8.  GHG Emissions per tonne of coal production 
 

kg CO2e/tonne of coal 

S
p

e
c
ia

l 
A

c
ti

v
it

ie
s

 

C.  SPECIAL ACTIVITIES     

C 1.  CBM (Coal Bed Methane) Project - Yes/No 
 

  

C 1.1 If óYesô then Quantity of Methane 
Captured?  

000 cubic meter 

C 2.  Flaring of Methane Gas from Mining 
Operations - Yes/No  

  

C 3.  Captive Power Generation: Diesel or Residual 
Fuel Oil Generator - Yes/No  

  

C 4.  Coal/Natural Gas/Residual Fuel Oil/Diesel 
Based Captive Power Plant - Yes/No  

  

C 4.1 If óYesô then specify Technology Name? 
 

  

C 5.  Upstream Transportation (From Mines to 
Storage or Pick-up Point) of Extracted Coal 
Handled by Owner Company of Mines? ï Yes/No  

 
  

  SCOPE 1 EMISSIONS     

S
c
o

p
e
 1

 e
m

is
s
io

n
 

D.  SCOPE 1 EMISSIONS     

D 1.  Emission Source - 1     

D 1.1  Source/Fuel Type 
 

  

D 1.2  Quantity 
 

  

D 1.3  Measurement Units 
 

  

D 1.4  GHG EF 
 

kgCO2e per liter 

D 1.5  GHG Emissions 
 

tonnes CO2e 

D 1.6  Documentary proof (filename)     

D 2.  Emission Source - 2     

D 2.1  Source/Fuel Type 
 

  

D 2.2  Quantity 
 

  

D 2.3  Measurement Units 
 

  

D 2.4  GHG EF 
 

kgCO2e per liter 

D 2.5  GHG Emissions 
 

tonnes CO2e 
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Section Parameter Consumption Data Mandatory Units 

D 2.6  Documentary proof (filename)     

D 3.  Emission Source - 3     

D 3.1  Source/Fuel Type 
 

  

D 3.2  Quantity 
 

  

D 3.3  Measurement Units 
 

  

D 3.4  GHG EF 
 

kgCO2e per liter 

D 3.5  GHG Emissions 
 

tonnes CO2e 

D 3.6  Documentary proof (filename)     

D 4.  Emission Source - 4     

D 4.1  Source/Fuel Type 
 

  

D 4.2  Quantity 
 

  

D 4.3  Measurement Units 
 

  

D 4.4  GHG EF 
 

kgCO2e per liter 

D 4.5  GHG Emissions 
 

tonnes CO2e 

D 4.6  Documentary proof (filename)     

D 5.  Emission Source - 5     

D 5.1  Source/Fuel Type 
 

  

D 5.2  Quantity 
 

  

D 5.3  Measurement Units 
 

  

D 5.4  GHG EF 
 

kgCO2e per liter 

D 5.5  GHG Emissions 
 

tonnes CO2e 

D 5.6  Documentary proof (filename) 
 

  

D 6.  Emission Source - 6 
 

  

D 6.1  Source/Fuel Type 
 

  

D 6.2  Quantity 
 

  

D 6.3  Measurement Units 
 

  

D 6.4  GHG EF 
 

kgCO2e per tonne 

D 6.5  GHG Emissions 
 

tonnes CO2e 

D 6.6  Documentary proof (filename) 
 

  

D 7.  Emission Source - 7 
 

  

D 7.1  Source/Fuel Type 
 

  

D 7.2  Quantity 
 

  

D 7.3  Measurement Units 
 

  

D 7.4  GHG EF 
 

kgCO2e per tonne 

D 7.5  GHG Emissions 
 

tonnes CO2e 

D 7.6  Documentary proof (filename)     

D 8.  Emission Source - 8     

D 8.1  Source/Fuel Type 
Industrial Processes - 
Explosive Use 

  

D 8.2  Quantity 
 

  

D 8.3  Measurement Units 
 

  

D 8.4  GHG EF 
 

kgCO2e per tonne 

D 8.5  GHG Emissions 
 

tonnes CO2e 
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Section Parameter Consumption Data Mandatory Units 

D 8.6  Documentary proof (filename)     

D 9.  Emission Source - 9     

D 9.1  Source/Fuel Type 
Land Use Change - 
Deforestation - Forest Carbon 
Stock Change 

  

D 9.2  Quantity 
 

  

D 9.3  Measurement Units hectare   

D 9.4  GHG EF 
 

tonnes CO2e/hectare 
of forest land 

D 9.5  GHG Emissions 
 

tonnes CO2e 

D 9.6  Documentary proof (filename)     

D 10.  Emission Source - 10     

D 10.1  Source/Fuel Type 
Land Use Change - Soil 
Carbon Stock Change 

  

D 10.2  Quantity 
 

  

D 10.3  Measurement Units hectare   

D 10.4  GHG EF 
 

tonnes CO2e/hectare 
of forest land/year 

D 10.5  GHG Emissions 
 

tonnes CO2e 

D 10.6  Documentary proof (filename) 
 

  

D 11.  Emission Source - 11 
 

  

D 11.1  Source/Fuel Type 
 

  

D 11.2  Quantity 
 

  

D 11.3  Measurement Units 
 

  

D 11.4  GHG EF 
 

tonnes 
CO2e/hectare/year 

D 11.5  GHG Emissions 
 

tonnes CO2e 

D 11.6  Documentary proof (filename) 
 

  

D 12.  Emission Source - 12 
 

  

D 12.1  Source/Fuel Type 
 

  

D 12.2  Quantity 
 

  

D 12.3  Measurement Units 
 

  

D 12.4  GHG EF 
 

kgCO2e/hectare of 
plantation/year 

D 12.5  GHG Emissions 
 

tonnes CO2e 

D 12.6  Documentary proof (filename) 
 

  

D 13.  Emission Source - 13 
 

  

D 13.1  Source/Fuel Type 
 

  

D 13.2  Quantity 
 

  

D 13.3  Measurement Units 
 

  

D 13.4  GHG EF 
 

kgCO2e per liter 

D 13.5  GHG Emissions 
 

tonnes CO2e 

D 13.6  Documentary proof (filename) 
 

  

D 14.  Emission Source - 14 
 

  

D 14.1  Source/Fuel Type 
 

  

D 14.2  Quantity 
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Section Parameter Consumption Data Mandatory Units 

D 14.3  Measurement Units 
 

  

D 14.4  GHG EF 
 

kgCO2e per liter 

D 14.5  GHG Emissions 
 

tonnes CO2e 

D 14.6  Documentary proof (filename) 
 

  

D 15.  Emission Source - 15 
 

  

D 15.1  Source/Fuel Type 
 

  

D 15.2  Quantity 
 

  

D 15.3  Measurement Units 
 

  

D 15.4  GHG EF 
 

kgCO2e per liter 

D 15.5  GHG Emissions 
 

tonnes CO2e 

D 15.6  Documentary proof (filename) 
 

  

  SCOPE 2 EMISSIONS     

S
c
o

p
e
 2

 e
m

is
s
io

n
 

E.  SCOPE 2 EMISSIONS     

E 1.  Purchased Electricity Consumption     

E 1.1  Quantity 
 

kWh 

E 1.2  GHG EF 
 

kgCO2e per kWh 

E 1.3  GHG Emissions 
 

tonnes CO2e 

E 1.4  Documentary proof (filename) 
 

  

  

E 2.  Purchased Electricity Consumption 
 

  

E 2.1  Quantity 
 

kWh 

E 2.2  GHG EF 
 

kgCO2e per kWh 

E 2.3  GHG Emissions 
 

tonnes CO2e 

E 2.4  Documentary proof (filename) 
 

  

  

E 3.  Purchased Electricity Consumption 
 

  

E 3.1  Quantity 
 

kWh 

E 3.2  GHG EF 
 

kgCO2e per kWh 

E 3.3  GHG Emissions 
 

tonnes CO2e 

E 3.4  Documentary proof (filename)     

  Scope 3 Emissions     

S
c
o

p
e
 3

 E
m

is
s
io

n
s

 

F .  Supply Chain Emissions     

F 1.  Supply Chain Emissions -Hired LMV     

F 1.1  Type of Vehicle Diesel-LMV   

F 1.2  Quantity of Diesel Consumption 
 

  

F 1.3  Measurement Units 
 

  

F 1.4  GHG EF 
 

kgCO2e per liter 

F 1.5  GHG Emissions 
 

tonnes CO2e 

F 1.6  Documentary proof (filename)     
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Annexure C 

Abbreviations 

AFLOU Agriculture Forestry and Other Land Use 

AT & C Losses Aggregate Technical and Commercial Losses 

C Carbon 

CBM Coal Bed Methane 

CCL Central Coalfields Limited 

CIMFR Central Institute of Mining and Fuel Research, Dhanbad 

CO2e Carbon Dioxide Equivalent 

EF Emission Factor 

FE Fugitive Emission 

GEN Generation 

GHG Greenhouse Gas 

GM General Manager 

HMV Heavy Motor Vehicle 

HWP Harvested Wood Products 

IEF Implied Emission Factor 

IIM-A Indian Institute of Management, Ahmedabad 

IPCC Intergovernmental Panel on Climate Change 

kg Kilogram 

LCA Life Cycle Assessemnt 

LMV Light Motor Vehicle 

MoEF Ministry of Environment and Forest 

OB Overburden 

OCP Open Cast Project 

QA/QC Quality Assurance and Quality Control 

VDF Very Dense Forest 
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Annexure D 

Emissions Factors 

Sr. 
No. 

Emission 
Source 

Activity 
Emission 
Factor 

Unit Source 

1 AFLOU 

Forest Biomass Stock 
Change - Tropical 
Moist Deciduous 
Forest - Very Dense 
Forest - Jharkhand 

45.46 

tonnes C 
per hectare 
of forest 
land 

Forest Survey of India 2008-10: Carbon 
Stock in India's Forest: Chapter 5: 
Table 5.12 - Jharkhand Forest type and 
density wise carbon stock under 
different carbon pool: Page no. 23 

Soil carbon stock 
change - Tropical Moist 
Deciduous Forest - 
Very Dense Forest - 
Jharkhand  

62.77 

tonnes C 
per hectare 
of forest 
land 

Forest Survey of India 2008-10: Carbon 
Stock in India's Forest: Chapter 5: 
Table 5.12 - Jharkhand Forest type and 
density wise carbon stock under 
different carbon pool: Page no. 24 

Soil Disturbance & 
Degradation - Tropical 
Climatic Zone 

4.99 
tonnes C 
per hectare 
per year 

2006 IPCC Guidelines for National 
Greenhouse Gas Inventories, Volume 
4: Agriculture, Forestry and Other 
Land Use, Chapter 4: Forest Land, 
Table 4.6: EMISSION FACTORS FOR 
DRAINED ORGANIC SOILS IN 
MANAGED FORESTS 

Plantation Biomass 
gain - Plantation - 
Tropical moist 
deciduous forest- Asia 

-10.34 
tonnesCO2e 
per hectare 
per year 

2006 IPCC Guidelines for National 
Greenhouse Gas Inventories, Volume 
4: Agriculture, Forestry and Other 
Land Use, Chapter 4: Forest Land, for 
Biomass Gain, Plantation, Tropical 
Moist Deciduous Forest, Other, Asia 

2 
Fugitive 
Emission 

During Mining Activites 
- Coal Mining 

0.79 
kg CH4 per 
tonne of 
coal 

CIMFR Research Database 

Post Mining  Activities 
- Coal Mining 

0.09 
kg CH4 per 
tonne of 
coal 

CIMFR Research Database 

3 
Direct 
Energy 
Emission 

Diesel Combustion 2.66 
kg CO2e per 
liter 

2006 IPCC Guidelines for National 
Greenhouse Gas Inventories, Volume 
2: Energy, Chapter 2: Stationary 
Combustion 

Oxidation - Lubricants 0.53 
kg CO2e per 
liter 

2006 IPCC Guidelines for National 
Greenhouse Gas Inventories, Volume 
3: Industrial Processes and Product 
Use, Chapter 5: Non-Energy Products 
from Fuels and Solvent Use, Table 5.2: 
Default oxidation fractions for 
lubricating oils,grease and luricants in 
general 
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Sr. 
No. 

Emission 
Source 

Activity 
Emission 
Factor 

Unit Source 

4 
Indirect 
Energy 
Emissions 

Purchased Electricity - 
Damodar Valley 
Corporation 

1.131 
kg CO2e per 
kWh 

Derived from 2006 IPCC Guidelines for 
National Greenhouse Gas Inventories, 
Volume 2: Energy, Chapter 2: 
Stationary Combustion, Energy 
Statistics 2011 - Central Statistics 
Office Ministry Of Statistics And 
Programme Implementation 
Government Of India, and CEA Reports 

5 
Indirect 
Energy 
Emission 

AT & Losses - Damodar 
Valley Corporation 

0.248 
kg CO2e per 
kWh 

Derived from 2006 IPCC Guidelines for 
National Greenhouse Gas Inventories, 
Volume 2: Energy, Chapter 2: 
Stationary Combustion, Energy 
Statistics 2011 - Central Statistics 
Office Ministry Of Statistics And 
Programme Implementation 
Government Of India, and CEA Reports 

5 
Non 
Energy 
Emmission 

Industrial Process : 
Explosive Use 
(Amonium Nitrate Fuel 
Oil) 

0.17 
tonne CO2 
per tonne 
of product 

Australian Govt. - Departement of 
Climate Change, Doc: Australia 
Greenhouse Gas Accounts (NGA) 
Factors, January 2008, Page no. 15 

 

 

 

 


