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1. Introduction

This project report has been preparedby cBalance Solutions Private Limited
with the technical guidance andcollaboration of 1IM-A and CIMIR, Dhanbadfor
Central Coalfield Ltd. (CCL),a subsidiary of Coal India Limited (CIL). CCL
manages the nationalized coal mines of the coal mine authoritgentral division.
The registered and corporate office is at Darbhanga House, Ranchi, Jharkhand.
CCL has earned th® iniratnad om#pany status in 2007. CCL has produced 48.06
million tonnes of coal in FY 201213. CCL serves’ower, Steel, Fertilizer, Cement
manufacturers and other small scale industries in IndiaCCL 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 te country, by attaining
environmentally and socially sustainable growth, through best practices from
mine to market.?!

This report seeks toquantify and provide a comprehensive overview of the
climate changeimpacts of coal produced atPiparwar and Ashokacoal mines
based on a comprehensive GHG inventory assessment of the mines
encompassing all relevanproduct life-cycle stages This will help end user as well
as CCLholistically understand the Greenhouse Gas (GHG) emissiompact of its
production activities, identify key GHG intensity hotspots across life cycle
stages,as well as enable benchmarking of coal mining emissons 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 oflife-cycle GHG intensity of coal produced from them

2. Project Objective

CCL has chosen two prominenbpen-cast coal mining sites for undertaking
product life-cycle carbon f@tprinting. These are:

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

The Piparwar Project is responsible forlargest production share of total

production of CCL. with an average production of 10.7million tonnes coal per
annum during 2010-2013, while the Ashoka Roject produced an average of 7.9
million t onnes of coal per annunduring the same period

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

- Estimate Organizational GHG Inventory of the Mining Projects (considered as
distinct business-units of CCL)in accordance with* (* 0 OT OT AT 1 80 #1 OF
Accounting and Reporting Standardreferred to as the Corporate Standargl.2

! Source: CCL Annual Repp@012-13, Page ne6

271 01 A 2A01 OOAAO 2008 OOEOOOAEO j72)Qq
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- AssessProduct Carbon ®otprint of mined coal in accordance with theGHG
0 O1 O PxdductoLie Cycle Accounting and Reporting Standar@eferred
to as theProduct Standard.

3. Project Scope

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

- Disturbed areavhere mining activity is currently underway

- Decoaled areas where mining activity has ceased but have not been backfilled
and restored to a preadisturbedstate

- Backfilled areas where afforestati@ttivity has been undertaken and restored
to pre-disturbedstate

- Mine site

- Coal Handling PlantCoal Processing Plant

- Maintenance Yards

- Overburden Dumping Area

- CoalStocking Area

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

3.1 Scope Definition

3.1.1 Corporate GHG Inventory

This GHG Protocd@ Qorporate Standard provides standards andguidance for

companies am other types of organizations preparing a GHG emissions

inventory. It covers the accountingand reporting of the six greenhouse gases

covered by the KyotoProtocol> carbon dioxide (CQ), methane (CH), nitrous

oxide (N20), hydrofluorocarbons (HFCs), perfluorocarbons (PFCsand sulphur

hexafluoride (Sks). While this standard has been followed almost entirely for this

bOi EAAOh OEA AOPAAO 1T &£ Oi AGAOEAIA OQE AAEOAOI
AAOACT OEAOGS EAO AAAT ET AT OBl OfarNatdnal£0T | OE/
Greenhouse Gas Inventories 4 EEO EO AEOAOOOAA AO DPAOO
attributes of the GHG Inventory and described later in the report.
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The standard requires adhereme 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.

RELEVANCEIt must be ensured that the GHG inventory appropriately reflects

the GHG emissions of the company amgerves the decisioamaking needs of

usersz both internal and external to the companyRelevance can be ensured by
appropriate and thoughtful selection of Operational and Orgamational
(described later). The selection of an appropriate inventory boundary that

reflects the substance and economic reality of thA T | D AT U8 Oactvide®ET A OO
processes andelationships, not merely its legalform, is pivotal to this process

and has been addressed in compiling the GHG inventory for the CCL Projects

COMPLETENESSThe GHG inventory must @count for and report on all GHG
emission sources(i.e. Scopes) and activities (i.e. within each Scope)within the
choseninventory boundary and any specific exclusions must by idclosed and
justified. Exclusions of activities from the Inventorying process may be the
outcome of limiting constraints such asa lack ofprimary data, high uncertainty
level of available secondary data, othe cost d gathering data. Theoretically a
materiality threshold (a minimum emissions accountinghreshold), stating that
a source not exceeding a certain sizean be omitted from the inventory, can be
implemented to address unquantifiable emission sources. Howevghe practical
implementation of such a threshold is not compatible with the completeness
principle of the GHG Protocol Corporate Standardnstead, companies must
transparently document and justify cases where emissions have not been
estimated, orestimated at aninsufficient level of quality.

For the CCL Coal Mines Corporate GHG Inventory project, the concepOdt A U
categorie® has been adopted from the 2006 IPCC Guidelindsr National

Greenhouse Gas InventoriegEl O EI D1 Al AT O KAyfcdatdgaieHar®@ AAOT 1T 08
identified using a predetermined cumulative emissions threshold. ®ey

categorie® are those that, when summed together in descending order of

magnitude, add up to 95 percent of théotal level. The pre-determined threshold

has been deternmed 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 categories

The Operational Boundary for theCoal MineBD Ol EAAOB8 O #1 ObPl OAOA
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 the Appendix.

CONSISTENCYThe process of inventorying must ge consistent methodologies
across time boundariesto allow for meaningful comparisons of emissions over
time. To enable this, a GHG inventory report mustdnsparently document any

changes to the dad, inventory boundary, methods, or any otherelevant factors

in the time series. Thus, the inventorying process might requir¢ghe base year
emissions to be recalculatedas companies undergo significant structural
changes such as acquisitions, divestmentand mergers Since the Corporate

2006 IPCC Guidelines for National Greenhouse Gas Inven®hiagter 4: Methodological Choice
and Ildentification of Key Categories

Corporate GHG Inventory and Product Life Cycle Carbon Footprint Project Repo@CL Page9



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 addes any
recalculation efforts explicitly.

TRANSPARENCYAIl relevant issuesmust addressed by the Inventory process
in a factual and coherent manner, based on a clear audit trafhe reporting
activity must disclose any relevant assumptions and make appropte
references to the accounting anccalculation methodologies and data sources
used.The standard requires informationto be recorded, compiled, anénalyzed
in a way that enables internal reviewers andexternal verifiers to attest to its
credibility and enable a third party to derive the same results iprovided 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 technicakferences in Appendix
along with relevant equations and mathematical and scientific relationships used
data processing and analysis required for calculating GHG emissions.

ACCURACYThe Corporate Standard requirs that the quantification of GHG
emissions is systematically neither over nor underactual emissions, and that
uncertainties are reduced as far apossible. The process must be designed to
achieve sufficient accuracy toensure integrity of the reported information and
enable users todetermine its reliability with reasonableassurance.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 bestpractices to be followed
for ensuring high data quality

c) establishing the preferred units for data collection and suggesting acceptable
surrogate units for activity data collectionif 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

AEA (' )y 1 OAT 01 oU HOiI AAOOGGO AAAOOAAU EO
documented Tier 2 and Tier 3GHG Emission &ctors wherever possible and use
of Tier 1 default emissions factors as the least preferred optienThe emission

factors used and their sourcs arepresented in Appendix.

The Corporate GHG Inventoryaccourts for three major Greenhouse Gases:
Carbon dioxide (CQ), methane (CH), Nitrous oxide (N>O). Emissions of these
gases have been accounted for activities classified as part of Scope 1, Scqpe 2

*The2006 IPCC Guidelines for National Greenhouse Gas Inver(©hapter 1: Introduction to the

2006 Guidelines RSFTFAYy Sa 9YAaaAaAz2y CIFO02N WeAlGNA QD | WeASND
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 generalgnsidered 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 source&mission sources leading to
generation of the other 3 Kyoto Protocol Gasses, namely HFCs, PF&s] Sk,
x AOA 11 O AT KeyOdatdghried(ok beldvd theCmateriality threshold as

ARAEET AA AAOI EAO AO DPAOO 1T A& OEA Ydyii

POl EAAOG6O OAAET EAAT AAOEOI OU OAAI 8

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

3.1.1.10rganizational Boundary Definition

For corporate reporting, two distinct approaches can baised to consolidate GHG
emissions: the equity share andhe control approaches.

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

The criteria for setting the Organizational Boundary for this Inventory is the
Operational Control. The Standard clarifies thata company has operational
control over an operaion if the former or one of its subsidiaries has the full
authority to introduce and implemen its operating policies at the operation.
According to this interpretation of operational control and based on discussions

A £ A N =

mine are entirely within the operational control of the Reporting Entity and

hence 100% of the AT EOOET T O A&OT I AT 1 Qdpditddan t0id O

Inventory and and considered as emissions over Wwich the Reporting Entity has
100% control. As an outcome of this approach selection, theperation and and
emissionsgenerating activities of the following Stakeholders/ Operational
Entities were considered as part of the GHG Inventory Boundary.
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Tablel GHG Inventory Organizational Boundary Definition

Stakeholder

Activity

Raw material extraction

Emissions Accounted
& Reported
(Operational Control)

0 % for Operational
Control

Construction otransport equipmentTransport of
transportequipment to mines

0 % for Operational
Control

Raw material extractiorConstruction of mining
equipment Transport of construction equipment
to mines

0 % for Operational
Control

Production Distributior& Transportation of fuel
Transport of fuel to mines

0 % for Operational
Control

Chemical Productigriransport of chemicals to
mines

Deforestation(Operation of Heavy Earth Moving
Machines & other vehiek,

Dumping of overburdey Coal Breakag& Winning
(Blasting operationgperation of surface mining
machine$, CoalRemoval(Removal through
vehicles Removal through conveyadrsvionitoring
& Maintenance(Monitoring of operations &

0 % for Operational
Control

administration and Maintenance of Mining é%?]:r/(c))r S OPEEHEE!
Machines, Heavy Earth Moving Machines & Othg

Vehicle$, Coal Stocking, Coal Cleaning & Recycl

(Washing and crushing of coal in washeries

Operation of handling facilities and treatment ang

recycling of mine watér Afforestation (Operation

& Maintenance of vehicle&Vater use for

plantation activitiesPlantation),

Operation of Heavy Earth Moving Machines & | 100 % for Operational
other vehicles (Contractual) Control

Operation of surface mining machines (Contractt %:?)(r)\:r/oolf oI QPR

Light Motor Vehicle Operations

Transport& treatmentof sludge from wastewater
treatment and other solid waste

0 % for Operational
Control

0 % for Operational
Control

Railroad Ship, Road Transport to Combustion Sit

0 % for Operational
Control

Use phase emissions from coal combustion in
Thermal Power Plans

0 % for Operational
Control
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3.1.1.20perational Boundary Definition
Subsequent toorganizational 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 ofaccounting and reporting for indirect emissions.

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 fAscopes o2 &scopep)are definedsfar GHGaccounting & 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

Thegeneral framework for Operational Boundary setting is depitteldw.

Figure2 Activity Differentiation according to Scope 1, Scope 2 &$e 3 GHE&missions

Scope 2 Scope 1
INDIRECT DIRECT
Scope 3 Scope 3
INDIRECT INDIRECT
Sestng & cooling for owr e % Invesomenss
leased pssens company
_— s
franchises
empioyee

— wravel

w commuting =
BEVEES _ s— - business
wvehicles

transportation
and distribution waste

Upstream activites Reporting company

{ 2dzNDOSY GDNBSYyKeNBARBIzOO &[] A NE 1 2ORE S | OO 2¢ampridA y 3

Resource Institute
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TheOperational Boundary for the Corporate GHG Inventamypiled as part of this
Project is defined in theable bebw.

Table2: GHG Inventory Operational Boundaryebnition

Emissions Category Particulars Included Scope
Fossil Fuels Vv
Fuel Combustion & Energyl Biomass Fuels \%
Related Activities Flaring \%
Incineration \Y
N - Mining Operations \Y
Fugltlve_Em|SS|ons SIEE Post Mining Operations \%
Gas Emissions (Methane § -
co2) Explosive Use Vv
Low Temperature Oxidation
S oy Diesel or Residual Fuel oil Generator
issi iv -
Power Generation P Coal/Natural Gas/Residual Fuel Scope 1
Oil/Diesel Based Captive Power Plant]
Emissions from Mine Fires| Coal Combustion
. Deforestation Due to mining operation
Emissions from Land Use & Increased mining area per year \
Change (AFLOU)
Overburden Removal Vv
Emissions from Purchased = [PEUTEENT Mlnlng OIS
. Transportation Departmental & \%
Goods and Services
Contractual
Emlsglqns from Purchased Grid Electricity Vv
Electricity
Emissions from Purchased Not Applicable Vv Scope 2
Heat
Emissionsrom Purchased .
Water MunicipalWater Supply \%
Emissions from I?urchased Hired Vehicles LMV Y
Goods and Services
Emissions fronProduct Coal combustion in Thermal Power | Not
Use (Combustion) Plants & other fuel burning activities | Included
Emissions fronklectricity AT & C LOSSES Vv

Transmission & Dist.

3.1.2 Product Carbon Footprint

The GHG Protocol Rduct Life Cycle Accounting andReporting Standard
(referred to as the Product Standardprovides requirements and guidance for
companies andother organizations to quantify and publicly report an inventory
of GHG enssions and removals2 associatedith a specific product. The primary
goal of this standardis to provide a generalframework for companies to make
informed choices toreduce greenhaise gas emissiongrom the products (goods
or services) they designmanufacture, sell, purchase, or use.

Corporate GHG Inventory and Product Life Cycle Carbon Footprint Project Repo@CL
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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 ascertai®# A OAT 1

(1T OOPT 0066 ET OEA 001 AGAO ,EZEA #UAI A O OA
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 émiory 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, e Product Standardprovides detailed
guidance forthe GHG Inventory process

3.1.2.1Product GHG Inventory Framework

The Product Standard requires that empanies shall account for carbon dioxide
(CQ), methane (CH), nitrous oxide (N20), sulfur hexafluoride (Sk),
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 (CQ),
methane (CH;), nitrous oxide (N2O) are accounted for in this Product Inventory.

Defining the product, unit of analysis, and reference flovare imperative aspects
of the Product Carbon Footprinting processThe unit of analyss is defined as the
performance charaderistics and sevices delivered by the productbeing studied.
Thereference flow is the amount ofproduct on which the results of the study are
based.The Standard requires that forall final products, companies shall define
the unit of analysis as a funional unit. While for intermediate products where
the eventual function is unknown, companiesshall 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 generatioat various power plants), the unit of analysis
and the reference flow are identical and is taken to be 1 metric tonn€MT) of
finished (washed)thermal grade coal.

The standard requires inclusion of all attributable processes (i.e Scope 1 & Scope
2 emission urces) 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 Standad requires companies todisclose and justify any
exclusions of attributable processes irthe inventory report. These exclusions are
the same as those presented for the Corporate Inventory and are presented in
Appendix.

Since the Product Standard specifiethat the boundary of a cradleto-gate partial
life cycle inventory shall not includeproduct use or endof-life processes in the
inventory results, the Scope 3 emissions from Coal combustion activities are not
included in the Product Life Cycle Carbon Foptint which should hence be
considered a Partial Product Life Cycle Carbon Footprint.

As required by the StandardCompaniesare required to report the time period of
the inventory which for this project is FY 201011, FY 201112, and FY 201213

Corporate GHG Inventory and Product Life Cycle Carbon Footprint Project Repo@CL Pagel5



Finally, the Product Standard requires ompaniesto report the method used to

calculate landuse change impacts, when applicable. Since lande change

Ei PAAOO AOA A OEOAI DPAOO 1T &# OEA T ETETC ETA
addressed in Appendix.

3.1.2.2Life 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.

Figure3 Product Life Cycle StageOpenCast Coal Mining

LAND USE

DEFORESTATION &
CHANGE

OVERBURDEN REMOVAL

ENERGY A Y Coal Seam Gas
O”_,E,_ECTMC,T\A,[ COAL MINING AND EXTRACTI! CO28& CHA

J

N~

[
|

.
ENERGY v AdditionalCoal
O|L,E|_ECTR|C|T~_,[ COAL PREPARATI@N MINESITE Seam Gas
J
Washery RejectsJ ( y PREPARED
) COAL TRANSPORT TO END US| COAL
[ ENERGY | EXPORT TERMINALS
OIL/ELECTRICIT’ CO2 FROM
N J ENERGY GE}

The relevant Life Cycle Stages and Product Carbon Footprint Boundary is defined in
Table3 below
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Table3: Product Life Cycle Stages & Boundary

Major GHG Inclusion / Physical Operational

Life Cycle Stage Activities Emission Sources Remarks Exclusion Controlling Entity Boundary Boundary

Raw material Direct & Indirect
extraction Energy Use OutsideBoundary| Not Applicable Not Applicable| Not Applicable
Construction of
transport Direct & Indirect
equipment Energy Use Outside Boundary Not Applicable Not Applicable| Not Applicable
Raw material Direct & Indirect
extraction Energy Use Outside Boundary Not Applicable Not Applicable| Not Applicable
Construction of Direct & Indirect
mining equipment | Energy Use Outside Boundary Not Applicable Not Applicable| Not Applicable

Including FE
Direct & Indirect from fuel
Energy Use, Fugitivg extraction &
Production of fuel | Emissions (FE) production Outside Boundary Not Applicable Not Applicable| Not Applicable
Distribution of fuel | FE Outside Boundary Not Applicable Not Applicable| Not Applicable
Transportation of | Direct EnergyJse,
fuel FE Outside Boundary Not Applicable Not Applicable| Not Applicable

Chemical Direct & Indirect

Production Energy Use Outside Boundary Not Applicable Not Applicable| Not Applicable

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
Transport of
construction
equipment to
mines

Major GHG

Emission Sources Remarks

Direct Energy Use

Inclusion /

Exclusion Controlling Entity

Outside Boundary Not Applicable

Physical
Boundary

Not Applicable

Operational
Boundary

Not Applicable

Transport of fuel to
mines

Direct Energy Use

Outside Boundary Not Applicable

Not Applicable

Not Applicable

Transport of
chemicals to mines

Direct Energy Use

Outside Boundary Not Applicable

Not Applicable

Not Applicable

Transgnission to
mines

Emissions from AT 4
C Losses

LandUse Change

Within Boundary | Contractual

Contractual to Fores

HT & LT
Transmission
Lines

Active Mine

Scope 3

Deforestation (AFLOU) Within Boundary | Dept. Site Scope 1
Operation of Heavy

Earth Moving

Machines & other

vehicles Active Mine
(Departmental) Direct Energy Use Within Boundary | Own Control Site Scope 1
Operation of Heavy

Earth Moving

Machines &other

vehicles Active Mine
(Contractual) Direct Energy Use Within Boundary | Contractual Site Scope 1
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Life Cycle Stage Activities

Major GHG Inclusion / Physical Operational
Emission Sources Remarks Exclusion Controlling Entity Boundary Boundary
From low
temperature
oxidation and
uncontrolled
combustion
Dumping of in waste OB Dump /
overburden Fugitive Emissions | dumps Within Boundary | Own Control Storage Scope 1
Including
methane and
Operation of CO2 from
surface mining Direct & Indirect coal seam, Scope {FE),
machines Energy Use, Fugitivq pit floor and Active Mine Scope 2
(Departmental) Emissions high wall Within Boundary | Contractual Site (Electricity)
Including
methane and
Operation of CO2 from
surface mining Direct & Indirect coal seam, Scope 1 (FE),
machines Energy Use, Fugitivq pit floor and Active Mine Scope 2
(Contractual) Emissions high wall Within Boundary | Contractual Site (Electricity)
CO2
emissions
Non-Energy from Active Mine
Blasting operations| Emissions explosives Within Boundary | Own Control Site Scope 1
Removal through Active Mine
vehicles Direct Energy Use Within Boundary | Contractual Site Scope 1
Removal through Active Mine Scope 2
conveyors Indirect Energy Use Within Boundary | Own Control Site (Electricity)
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Life Cycle Stage Activities
Monitoring of
operations &
administration and
Maintenance of
Mining Machines,
Heavy Earth
Moving Machines
Other Vehicles

Major GHG

Emission Sources

Direct & Indirect
Energy Use

Remarks

Including
energy for
wastewater
treatment &
recycling

Inclusion /
Exclusion

Within Boundary

Controlling Entity

Own Control

Physical
Boundary

Maintenance
Yard

Operational
Boundary

Scope 1 & Scope

2 (Electricity)

From low
temperature
oxidation
uncontrolled
combustion
in stock &
Methane
emissions
Washing and from
crushing of coal in handling Coal Stock &
washeries Fugitive Emissions | activities Within Boundary | Own Control Washery
Operation of
handling facilities Washery &
and treatment and WWwW
recycling of mine | Direct & Indirect Treatment Scope 1, Scope |
water Energy Use Within Boundary | Own Control Plant (Electricity)
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Life Cycle Stage Activities

Major GHG Inclusion / Physical Operational
Emission Sources Remarks Exclusion Controlling Entity Boundary Boundary
Transport of sludge
from wastewater
treatment and
other solid waste | Direct EnergyJse Outside Boundary Not Applicable Road Network| Not Applicable
Treatment of
sludge from Methane
wastewater emissions
treatment and from
other solid waste | Solid Waste Disposg landfilling Outside Boundary Not Applicable Not Applicable| Not Applicable
Methane
emissions
from
Abandonment of abandoned
Mines Fugitive Emissions | mines Outside Boundary Not Applicable Not Applicable| Not Applicable
Operation &
Maintenance of
vehicles Direct Energy Use Within Boundary | Contractual Backfilled Areg Scope 3
Energy for
Water use for water Scope 2
plantation activities| Indirect Energy Use| pumping Within Boundary | Own Control Backfilled Areg (Electricity)
Reforestation
LandUse Change | related
Plantation (AFLOU) sequestration| Within Boundary | Own Control Backfilled Areg Scope 1

Railroad, Ship, Rog
Transport to
Combustion Site

Direct & Indirect

Energy Use

Outside Boundary

Not Applicable

Not Applicable

Not Applicable

Corporate GHG Inventory and Product Life Cycle Carbon Footprint Project Repo@CL

Page21




Major GHG Inclusion / Physical Operational
Life Cycle Stage Activities Emission Sources Remarks Exclusion Controlling Entity Boundary Boundary
Use phase

emissiongrom coal
combustion in
Thermal Power Direct Energy

Plans Emissions Outside Boundary Not Applicable Not Applicable| Not Applicable
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4. Research & Analysis Methodology

Figure4: Research Methodology foProduct Life Cycle GHG Emission Accounting & Reporting

wSite visit and data collection ]

wData quality assessment

wAllocation ]

wCalculating GHG inventory |

wlinterpretation

wReporting |

The projectactivities commenceduring the 2™ week of DecembeR013. The goal
scopeand project boundary settingpanned a 2 week duration. The subsequent
data collection pocess tooKL month to complete. The post data collection analysis,
seondary researchiGHG inventorgalculationsand reportingperiod lastedé weeks
and concluded irthe 3° week of March 2014.

4.1 Site Visit and Data Collection

Three personnel from IIM\, cBalance andCIMFRuvisited Piparwar project and
Ashoka project in the last week of December 202@ring site visit personneisited
active mine site, CHP/CPP plapipject office and main project officéduring site
visit personnel mewith active site suprvisors project managers anddmin officers
to collect the required data from validated sources.

Steps for data collection are represented diagrammatically below:

Figure5: Steps for Data Collection and Verification

wDefined questionnaire according to GHG Protocol
J

wCoal mines site visitPiparwar Coal Mine Project & Ashoka Coal MiAE

Project
J

=
wChecked data quality and completeness for FY 208,201112, 2010
11

J

The data collection process commenced with devising and administering a
questionnaire in alignment with data needs identified by the GBGrporate
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Inventory andProduct Life Cycle GHG Emission Accounting and Reporting Standard.
The questionnaire (presentedh Appendix A) encompassed all the previously
mentioned organizational boundary stakeholders, related to all operational
boundary activities, and comprised ploduct life cycle stage considered within the
project boundary.

4.2 Data Quality Assessment

As mos of primary activity data related to emission sources was through paper
records, meticulouprocesses for crogeferencing data from multiple departments,
tallying bottomup aggregated departmental data with centrally obtained business
unit level data, ad other QAQC processes were conducted to ensure reliability of
the collected data.

4.3 Calculation of GHG Inventory
4.3.1 AFLOU Emissions

4.3.1.1Forest Biomass Loss

Open cast miningequires a large scale excavatitm extract the coal fromthe
subsurface This entailscommensurately large scale deforestation activity and the
associated loss of biomass from thmest area Forest wood gets transformed to
harvested woodoroductslike pulp and paper, furniture ands well as raw material

for the manufacturing industryand 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 foregtiomass loss

Annual Emissionsig, forest biomass 05

6 Ol GEREMAIN OO ®TWE | 'Bi QMQQE T Qi DICOWIKKQ O
TT
PG

Where,

EMmIssiongna, forest carbon stock change€Mission of a given GHG from forest carbon stock
change (kg GHG)

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

Deforestation Area Area of deforestation of forest lahgear (hectare)
Conversion @ CQ =44/12 (Molecular weight)

4.3.1.2Forest Carbon Stock Change

In addition to the direct emissions from biomass loss due to deforestation activities
from opencase mine excavation, the other significant large change impact of the

®2006 IPCC Guidelines for National Greenhouse Gas Inventolesne 4: Agriculture, Forestry and
Other Land UseChapter 4: Forest Land
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activity is the lost cdron sequestration capacity of the forest area. This is estimated
through the method below:

Total emissions from forest carbon stock chahge

EmiSSion%HG, forest Carbon stock chan_ge
6O WEREMATN OO OITWE | Di QPQQE T Qi DIODE & Tp C
Where,

EMmissiongna, forest carbon stock change€Mission of a given GHG from forest carbon stock
change (kg GHG)

Carbon Stock of forestcarbon sequestrated of a given area of forest land
(C/hectae of forest land)

Deforestation Area Area of deforestation of forest land (hectare)
Conversion C to G644/12 (Molecular weight)

4.3.1.3Mineral Soil Carbon Loss

Due to deforestationthe soil degrades gradually over the leadingléss of soll
carbon pooland the associated CO2 emissioBy default,the transition period of
loss of soibrganic matter is consideret be 20 yearsThis is estimated through the
method below:

EmiSSionéHG, soil carbon stock change

Where,

Emissiongwg, soil carbon stock change €Mission of a given GHG from forest carbon stock
change (kg GHG)

Carbon Stock of Soilcarbon sequestrated in s@f a given area of forest land (Soll
C/hectare of forest land)

Deforestation Area Area of deforestation of forest land (hectare)

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

4.3.1.4Soil Disturbance and Degradéon

Due to drainage of soil through overburden remqyalextract the coal and mining
activities there is loss of dinite 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:

72006 IPCC Guidelines for National Greenhouse Gas Inventéoiesne 4: Agdulture, Forestry and
Other Land UseChapter 4: Forest Land
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EmiSSion%HG, soil disturbance

Where,

Emissiongye, soil disturbance €Mission of a given GHG from soil carbon sequestration
capacity lost (kg GHG)

Carbon Stock of Soilcarbon sequestration capacity of soil of a given period (tonnes
of Soil C/hectare/yeaf)

Drained Area Soil drainage area (hectare)

44/12 = Mass ratimf CQto C

4.3.2 Direct & Indirect Energy Emissions from Fossil Fuel
Combustion

Coal mining operatios involve consumption of significant quantities of diesel,
captive and gricklectricity, lubricant consumptiomand explosive used for blasting.
These comprise the Direct Emission sourées( fossils fuels, lubricast explosives)
and Indirect Emissions fropurchased 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 use
EMissionshc,uem 7 O mr® * YO Dmm<ap®E 5 VVS 4 <= »
Where,
Emissiongc, ruer €mission 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
gasllitre)

2. Totalemissions fronElectricity Use

TOTAL EM ISSIONSGHG, purchasecelectricity =
Emission Factokg, electicityX Electricity Consumption (kWh)

Where,
Emission Factogg, efectricity= Grid GHG Emission Factor for the Region
(Damodar Valley Corporation Supply NetworlN&EWNE Grid)

3. Totalemissions fronElectrical AT&C Losses

#2006 IPCC Guidelines for National Greenhouse Gas Invenidoiesye 4: Agriculture, Forestry and

Other Land UseChapter 4: Forest Larikhble 4.6: EMISSION FACTORS FOR DRAINED ORGANIC SOILS
INMANAGED FORESTS

°2006 IPCC Guidelines for National Greenhouse Gas Inventéoiesne 2:Energy Chapter 2:

Stationary Combustion
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TOTAL EI\/”SSIONSGHG, electricity AT&C losse$ EmiSSion FaCtOEBHG, electricityx
Electricity Consumption (kwh) / (T&D Losses Correction Factor)
Where,

T&D Loss Correction Factancluding impact of Aux. Pow&onsumption) =

'Ol £0& QI'ARE Q1 OOQQI FTBIEH W £@BE ¢ 6 0 QA QONQI WY) ¢ | "AEHERIS € 6 & O |
O¢ Q1iGOEDE QDN €1 0 QQ

4.3.3 Emissions from Industrial Processes & Product Use

1. CQ emissions from explosive uSe

EmiSSion%HG,explosive: [© wmll o FE © '0 U -<|"I:E ' v v:i+4ﬁ: <« >

Where,
Emissionghe, explosive €mission of a given GHG by type of explosive (kg GHG)
Explosive ConsumptienAmount of explosive blasted (tonnes)

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

2. CQ emissions from lubricant usk

The use of lubricants in engines is primarily for their lubricating@riies and
associated emissions atieerefore considered as necombustion emissions to
be reported in the IPPU Sect@uring the process of engine operations, small
portions of lubricants gets oxidized during yge.actual cecombustion of the
fraction of lubricants that slips into the combustion chamber of an enpifibese
emissions are estimated as follows:

EmiSSicm%HG, lubricant oxidatiorr
A6 QI "BEEe 00 é n o "QEYEQD O @ &0l CuEEE 0B 0 M Q(:)Tw-[%(a

Where,

EMIsSiong 1 ubricant oxidatior= CQ emission from Lubricant (kg GHG)
Fuel Consumption Amount of fuel combusted (Liter)

Carbon Contertt Carbon content of lubricant (kg Clliter)
ODUpricant = ODU (Oxidised during use) factor, default 0.2
44/12 = Mass ratio of CQo C

22006 IPCC Guidelines for National Greenhouse Gas Inventoiesne 3: Industrial Processes and
Product UseChapter 5Non-Energy Products from Fuels and Solvent, Bsgiation 5.2: Lubricants
Tier 1 method
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4.3.4 Fugitive emissions

During mining fugitive emissionccurdue to release of trapped seam gases i.e.
methane and CO2. line case osomemine projects, significantolumes of trapped
methane gas anadan beeconomically viable to extract and staréhrough CBM
extractiontechnology.Furthermore,open cast miningloes not lend itself to flaring

of the methane gas as can be practiced in underground mines due to the
concentrded 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.

4.3.4.1Fugitive Emissions diring 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
encompassverburden removal, coal extraction from coal pit and wall. Post mining
activitiesincludecoal removal, coal stocking, coal handling and cleaning of coal.

Fugitive emissions from mining and p@sining activities are estimated using the
following methods.

Total fugitive emissions of Gfom coal mining:

Fugitive EMIiSSiongke, coalmining F = FHm>- Mo &t <@ & v vgid4 <opor |
Where,

Emissiongng, coanining= €Mmission of a given GHG by coal mining (kg GHG)
CoalProduction= Amount of Coal Produced (tonnes)

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

GWP = Global warming potential £@ CH (1:21)

122006 IPCC Guidelines for National Greenhouse Gas Invenwoiesne 2:Energy Chapter 4:
Fugitive Emissions
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5. Results and Analysis of Ashoka Project

5.1 GHG Emissions Inventory Summary
Figure6: AshokaProject Emissions Scope wise 2012

Total Emissions = 211219 Tonne CO2e

6.60 1-°%

Piparwar Project Emissions Scope wise 2412

m Scope 1
m Scope 2
m Scope 3
91.9%
Figure7: AshokaProject Emissions Scope wise 2012
Ashoka Project Emissions Scope wise 2021
Total Emissions = 212921 Tonne CO2e
6.4% L1.4%
H Scope 1
H Scope 2
m Scope 3
92.2%
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Figure8: AshokaProject Emissions Scope wise 2010

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

5.8% 13%

m Scope 1
m Scope 2
1 Scope 3

Table4: AshokaProject Emissions Scope wise 2612 201112 & 201011

Ashoka Project Emissions Scope wis| 201213 2011-12 201011

Tonnes Tonnes Tonnes

CO2e CO2e CO2e
Scope 1 1,93933  1,96058  2,09,074
“ Scope 2 13,985 13,595 13,001
<] Scope 3 3,302 3,267 3,212

211219 212921  2,25287
kgCO2e per tonne of Co 26.40 27.59 28.05

According to the result shown inFigure6 to Figure8 and Table4, 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 highesntributor leading to
about 5.8 to 6.6% of total GHG emissions. Scope 3 emissions represented the
lowest contribution to the total GHG emissionsin the range of1.3 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 significafBHG emissions contributed by fugitive
emissions of methane during mining and posiining activities.
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5.2 Scope 1 Emissions Inventory

Figure9: AshokaProject: Scope 1 Emissiorz012-13

Scope 1 Emission2012-13: Ashoka Project
Total Scope 1 Emissions = 193933 Tonne CO2e

M Fugitive Emission

1.64% -1.00% 0.31%

m Diesel ConsumptionDepartmental

m Diesel Consumption: Coal Producti
& OB RemovalContractual

m Diesel Consumption: Upstream
Transportation Contractual

mLand Use Change: Deforestation, ¢
Disturbance & Degradation

W Land Use Change: Afforestatic

[ Others

Figure10: AshokaProject: Scope 1 Emissions 2012

Scope 1 Emission2011-12: Ashoka Project
Total Scope 1 Emissions = 196058 Tonne CO2e

1.5094_0-95% B Fugitive Emission

0.30%

m Diesel ConsumptionDepartmental

1 Diesel Consumption: Coal Producti
& OB RemovalContractual

m Diesel Consumption: Upstream
Transportation Contractual

B Land Use Change: Deforestation, ¢
Disturbance & Degradation

m Land Use Change: Afforestatic

W Others
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Figurell: Ashoka Poject: Scope 1 Emissions 201Q

Scope 1 Emission2010-11: Ashoka Project
Total Scope 1 Emissions = 209074 Tonne CO2e

1.30%__ -0.80% B Fugitive Emission
B Diesel ConsumptionDepartmental

1 Diesel Consumption: Coal Producti
& OB RemovalContractual

m Diesel Consumption: Upstream
Transportation Contractual

m Land Use Change: Deforestation, |
Disturbance & Degradation

B Land Use Change: Afforestatic

1 Others

Table5: Ashoka Project: Scope 1 Emissions 2082201112 & 201011

Scope 1 Emissions : Ashoka Project 201213 2011-12 201011

Sr. Source Of Emission Tonnes Tonnes Tonnes

no. CO2e CO2e CO2e
Fugitive Emissions 1,48,201 1,42,960 1,48,736
Diesel ConsumptionDepartmental 6,510 6,027 6,541
<1 Diesel Consumption: Coal Production & OB Removal 22,946 21,371 30,049
. Contractual
n Diesel Consumption: Upstream Transportation 14,444 24,028 22110
Contractual
< Land Use Change: Deforestation, Soil Disturbance & 3,177 2,945 2,714
. Degradation
[ 71| Land Use Change: Afforestation -1,947 -1,869 -1,673
Others 601 596 597

Total Scope 1 Emissio 1,93933 1,96,058 2,09,074

As shown inTable5 and Figure9 to Figurell, unde Scope 1 Emissions, fugitive
emissions represented the highest contribution fanging from 71% to 76% of
Scope 1 GHGemissions). Enissions from diesel consumption by contractor for
OB removal, coal extraction and coal transportatiofconsidered 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 GG
emissions The impact of Forestry and Land-Use Change relatedrissions from
deforestation activity is minor since approximately only 1 hectare areawas
deforestedannually on average duringFY 201213, 2011-12 and 2010-11.
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5.3 Scope 2 and Scope 3 Emissions Inventory
Table6: AshokaProject: Scope 2 Emissions 26013, 201112 & 201611

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

r?;' Source of Emission Tonnes CO2e Tonnes CO2e Tonnes CO2e
Purchased Electricity - Mining Activity 13,020 12,658 12,104
Purchased Electricity - Offices 964 938 897

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

5.4 As shownin Scope 2 and Scope 3 Emissions Inventory

Table6, 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 miningprocess is energy intensive and reliesupon diesel
powered machines or processedt is also observed that the contribution of office
energy consumption is relatively modest (7%) compared to electricity
consumption by equipmentby mining & coal handling facilities (93%).

Table7: Ashoka Project: Scope 3 Emissid@®1213,2011-12& 201011

Sr. | Scope 3 Emissions : Ashoka Project
1108 Source Of Emission Tonnes Tonnes Tonnes
CO2e CO2e CO2e
Diesel Consumption: Hired Vehicle (LMV) 236 287 362
AT&C Losses 2,854 2,775 2,653
Total Scope 3 Emissions 3,091 3,061 3,015

Figurel2 Ashoka Project: Scope 3 Emission Sources Distribution (8201112 & 201011

Ashoka Project
Scope 3 Emissions (MT CO2e / yea
3500
3000
2500
(]
S 2000
O
£ 1500
1000
500
0
201213 201112 201011
m Diesel Consumption: Hired Vehicle (LM m AT&C Losse!

As shownin Table7 and
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Figurel2, indirect emissionsfrom AT&C losses in the Transmission &
Distribution system is the primary source category of Scope 3 emissio(0%)
relative to emissions from outsourced Light Motor Vehiclel(MV) transport
(10%).
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6. Results and Analysis of Piparwar Project

6.1 GHG Emissions Inventory Summary

Figurel3: PiparwarProject Emissions Scope wise 2012

Piparwar Project Emissions Scope wise 2412
Total Emissions = 341797 Tonne CO2e

3.5%

m Scope 1
m Scope 2

m Scope 3

Figurel4: Piparwar Progct Emissions Scope wise 2012

Piparwar Project Emissions Scope wise 24Pl
Total Emissions = 326621 Tonne CO2e

3.5%

m Scope 1
H Scope 2

m Scope 3
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Figurel5: Piparwar Project Ensisions Scope wise 20410

Piparwar Project Emissions Scope wise 2410
Total Emissions = 312716 Tonne CO2e

3.5%

m Scope 1
H Scope 2

m Scope 3

Table8: Pipawar Project Emissions Scope wise 2012 201112 & 201611

Piparwar Project Emissions Scope wise | 201213 | 201112 201011

Tonnes Tonnes Tonnes

CO2e  CO2e CO2e
Scope 1 2,78405 2,64979 253749
Scope 2 51,810 50,368 48,166
Scope 3 11,583 11,274 10,802
341797 326621 312716
2072 3065 3127

According to the result shown inFigurel3to Figurel5and Table8, a majority of

the emissions are attributed to Scope 1 Emissions which comprise abo8t% of

the total emissions. Scope 2 emissions are the second highest contributor leading
to about 15% of total GHG emissions. Scope 3 emissions representée fowest
contribution to the total GHG emissionsabout 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
emissionsof methane during mining and postmining activities.
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6.2 Scope 1 Emissions Inventory

Figurel6: Piparwar ProjecScopel Emission2012-13

Scope 1 Emission2012-13: Piparwar Project
Total Scope 1 Emissions= 278405 Tonne CO2e

-1.03% 0.43%

0.82% W Fugitive Emission

m Diesel ConsumptionDepartmental

m Diesel Consumption: Coal Producti
& OB RemovalContractual

m Diesel Consumption: Upstream
Transportation Contractual

M Land Use Change: Deforestation, ¢
Disturbance & Degradation

m Land Use Change: Afforestatic

[ Others

Figurel?: Piparwar Project Scope 1 Emissions 2dP1

Scope 1 Emission2011-12: Piparwar Project
Total Scope 1 Emissions= 264979 Tonne CO2e

0.84% -1.07% 0.52% M Fugitive Emission

m Diesel ConsumptionDepartmental

m Diesel Consumption: Coal Producti
& OB RemovalContractual

m Diesel Consumption: Upstream
Transportation Contractual

m Land Use Change: Deforestation, ¢
Disturbance & Degradation

W Land Use Change: Afforestatic

[ Others
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Figurel8: Piparwar Roject Scope 1 Emissions 201Q

Scope 1 Emission2010-11: Piparwar Project
Total Scope 1 Emissions= 253749 Tonne CO2e

0.87%_ -0-96% 0.49% W Fugitive Emission

H Diesel ConsumptionDepartmental

m Diesel Consumption: Coal Producti
& OB RemovalContractual

m Diesel Consumption: Upstream
Transportation Contractual

m Land Use Change: Deforestation, ¢
Disturbance & Degradation

m Land Use Change: Deforestation, ¢
Disturbance & Degradation

[ Others

Table9: Piparwar Project Scope 1 Emissid?231213,2011-12 & 201011

.
no Source of Emission TonnesCO2e TonnesCO2e TonnesCO2e
Fugitive Emissions 2,13,003 1,97,362 1,85,220
Diesel ConsumptionDepartmental 13,654 11,961 13,699

<1 Diesel Consumption: Coal Production & OB 26,267 25,892 23,846
. Removat Contractual

Diesel Consumption: Upstream Transportatiol 24,883 28,976 29,970

n Contractual

< Land Use Change: Deforestation, Soil 2,271 2,239 2,207
. Disturbance & Degradation
[ 71| Land Use Change: Afforestation -2,875 -2,823 -2,435
Others 1,202 1,373 1,242
2,78,405 2,64,979 2,53,749

As shown inFigurel6to Figurel8and Table9, under Scope 1 Emissions, fugitive
emissions represened the highest contribution (73% 77% of total $ope 1 GHG
emissions). Emissions from diesel cosumption 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 emissis. The
impact of Forestry and LandUse Change related emissions from deforestation
activity is minor since negligible area was deforested annually on average during
FY 201213, 2011-12 and 201011.
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6.3 Scope 2 and Scope 3 Emissions Inventory
Tablel10: Piparwar Project Scope 2 Emissions 2012 201112 & 201011

-
- Source Of Emission Tonnes Tonnes Tonnes
CO2e CO2e CO2e
Purchased Electricity CHP/CPP 25,317 24612 23536
Purchased ElectricityMining Activity 25,317 24612 23536
Purchased ElectricityOffices 964 938 897

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

As shownin Table10, 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 isie¥gy 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 (980).

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 meering at the CHP/CPP and miningctivity facilities and the Reporting
Entity apportions an equal 50% of energy costs to both facilitiegor financial
accounting purposes This is therefore considered to be Secondary Data with its
associated uncertainty awnl lower reliability.

Tablel1: Piparwar Project Scope 3 Emissions 2a1® 201112 & 201611

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

Sr.

H10: Source Of Emission Tonnes Tonnes Tonnes
CO2e CO2e CO2e
Diesel Consumption: Hired Vehicle (LMV) 483 483 483
AT&C Losses 11,311 10,996 10,515
Total Scope 3 Emissions 11,794 11,479 10,998
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Figurel9 Piparwar Project: Scope 3 Emission Sources Distribution 208,2011-12 & 201011
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As shown inTablelland Figurel9, indirect emissions from AT&C losses in the
Transmission & Distribution system is the primary source category of Scope 3
emissions ©6%) relative to emissions from outsourced Light Motor Vetule

(LMV) transport (4%).
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7. Conclusions

7.1 Ashoka Project

The Table below summarizes tReoduct Life Cycle GHG Inventory (CrdadiSate)
for coal mined from the Ashoka Project site. The results of the product carbon
footprint indicate that the GHG Intensitf coal mined, including AFLOU sector

emissions for Lantdse 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.

Table12: GHG SummaryAshoka Project 20123, 201112 & 201011

Sr Major GHG Ashoka Project
No. Life Cycle Stage Activities EsrgLsrilgg 501213 201112 201011
Tonne CO2e | Tonne CO2e| Tonne CO2e
. LandUse
Deforestation Change (AFLOL 3,177 2,945 2,714
Operation of Heavy Earth Direct Ener
Overburden | MoVing Machines & other | " oy 3,237 2,338 3,105
1 erburce vehicles (Departmental)
removal
Operation of Heavy Earth Direct Ener
Moving Machines & other 9y 11,439 12,079 14,445
. Use
vehicles(Contractual)
Direct &
Opera}tlon of surface mining | Indirect E_n_ergy 32,037 34.495 29,101
machines (Departmental) Use, Fugitive
Emissions
2 Coal Breakage Operation of surface minin ﬁ]léier(:cct&Ener
pera 9 nergy 1,33,101 1,23,721 1,39,717
machines (Contractual) Use, Fugitive
Emissions
Blasting operations Nor_}E_nergy 541 540 534
Emissions
3 CoalRemoval | Removal through vehicles Blsrzd Energy 12,410 21,994 20,038
Monitoring of operations &
administration and .
Monitoring & Maintenance of Minin Direct &
4 nrtoring . g Indirect Energy 1,431 1,442 1,455
Maintenance Machines, Heavy Earth Use
Moving Machines & Other
Vehicles
Washmg gnd crushing of coa Fugltlye 15,795 15,236 15,852
i in washeries Emissions
Coal Stocking,
5 Coal Cleaning &| Operation ofhandling Direct & CHP/CPH CHP/CPF CHP/CPH
Recycling facilities and treatment and | Indirect Energy Facility not Facility not Facility not
recycling of mine water Use available available available
. . LandUse
12 | Afforestation Plantation Change (AFLOL -1,947 -1,869 -1,673
Total Emissiong 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 Coa 26.40 27.59 28.05
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A GHG Intensity Hotspot analysis was conducted to determine the relative impact of
various lifecycle stages on the product carbon footprint. The results are presented
in Figure20 below.

Figure20 Product Life Cycle GHG Intensity Hotspqtdshoka Coal Mine

Ashoka Coal Mine
Product Life CycleGHG Intensity Hotspots
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The results make it abundantly clear that for coal mined from the Ashoka Coal Mine,

0KS W/ 21t . NBI 1 3bBiect &liddiredt EnempUsd, Fugitivd y Of dzR S a
Emissionsand NorEnergy or Process Emissions) froperation of surfag mining

machines (operated directly under the control of the Reporting Entity or its

Contractors) and Blasting Operatiasghe primary GHG Intensity tpmst

accounting for 76% of the |Heycle Cradl¢o-Gate emissions. Overburden Removal

and Coal removal are nearly equivalent in terms of their fractional impact,

accounting for approximately 9% of the hfgcle emissions each.

It isrevelatoryto also &sess the GHG emissions mitigation impact of the
afforestation activities in the context of other l#gycle GHG emission sources. The
GHG inventory indicates that sequestration benefits of afforestation activities
undertaken by the Reporting Entity rangggdm 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 ngraativities;
afforestation activities are currently achieving a 0.85% rate of average annual
sequestration.
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Figure21: Emission PerformanceAshoka Project 20123, 201112 & 201611
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Tablel3: Emission PerformanceAshoka Project 20123, 201112 & 2010611

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

1 Coal Production (Million Tonnes Coallyear) 8.03 7.72 8.00 7.92

2 kgCOZe_ Emissions per tonne of coal 28.05 27 59 26.40 27 35
production

Finally, & shown inTablel3and Figure21, the performance of GHG emissions per
tonne of coal productiomas improvedyear on yea In the year of 20141 it was
28.05 kg CO2e permoe of coal production ahin the year of 20143 it reducedat
26.40 kg CO2e per tonne of c@abduction, aperformance improvement of about

9% fromthe 201011 level.
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7.2 Piparwar Project

The Table below summarizes the Product Life Cycle GHG Inventory {{Cr&dite)

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 fotandUse 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.

Table1l4 GHG SummaryPiparwarProject 201213, 201112 & 2010611

S Major GHG Piparwar Project
No. Life Cycle Stagg Activities Esrgijsr?;): 501213 201112 201011
Tonne CO2e Tonne CO2e Tonne CO2e
: LandUse
Deforestation Change (AFLOU 2,271 2,239 2,207
Operation of Heavy Earth .
1 Overburden | Moving Machines & other B'Srgd Energy 4,465 4,895 7,119
removal vehicles (Departmental)
Operation of Heavy Earth .
Moving Machines & other | DIreCt Energy 22,070 20,734 22,511
. Use
vehicles (Contractual)
Direct &
Operaﬁon of surface mining Indirect Epgrgy 1,33.103 1,18,475 1,03,939
machines (Departmental) | Use, Fugitive
Emissions
2 Coal Breakage Operation of surface mining I[r)1lcriiercetchEner
bera - nergy 1,04,157 1,00,631 1,03,010
machines (Contractual) Use, Fugitive
Emissions
Blasting operations NorrEnergy 1,085 1,248 1,112
Emissions
3 Coal Removal| Removal through vehicles B'Srgm Energy 22,091 28,351 25,038
Monitoring of operations &
administration and .
Monitoring & | Maintenance of Minin Qect &
4 nrtoring . 9| Indirect Energy 1,862 1,829 1,779
Maintenance | Machines, Heavy Earth Use
Moving Machines & Other
Vehicles
. Washlng and grushmg of Fug|t|\{e 22701 21034 19,740
Coal Stocking,| coal in washeries Emissions
5 | Coal Cleaning § Operation of handling Direct &
Recycling facilities and treatment and| Indirect Energy 30,867 30,008 28,696
recycling ofmine water Use
. . LandUse
12 | Afforestation Plantation Change (AFLOU -2,875 -2,823 -2,435
Total Emissions 3,41,797 3,26,621 3,12,716
Coal Production (Tonneg 1,15,00,000 1,06,55,531 1,00,00,000
kgCO2e per tonne of Coa 29.72 30.65 31.27
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A GHG Intensity Hotspot analysis was conducted to determine the relative impact of
various lifecycle stages on the product carbon footprint. The results are presented
in Figure22 below.

Figure22 Product Life Cycle GHG Intensity HotspqtRiparwar Coal Mine
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The characteristics of the GHG Intensity hotspotssmmewhatsimilar to those for
GKS 1aK21F [/ 21 f aA ys$hepritaryZoH®G Intensid hofspoa S Q a d | 3
accounting for 68 % of the IHeycle Cradld¢o-Gate emissionddowever, a
noteworthy difference between the GHG intensity of the Coal Handling Stage
between the two mines is apparent. While in the case of the Ashoka migethge
had a GHG intensity of 1.%g CO2e per MT of coal (7.2% of-tfele 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 produetyidee GHG emissions.
Similar to Ashoka Mine, the @rburden Removal and Coal removal aiithin the
same rangen terms of their fractional impact, accounting for approximatéo 9%
of the life-cycle emissions each.

The above mentioned difference in the Coal Handling emis$ionsthe two sites
could be attributed to the absence of cdandling 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 fadtom post
mining transport and handling from both mines are considered to be equivalent.

Assesmgthe GHG emissions mitigation impact of the afforestation activities in the
context of other lifecycle GHG emission sourdes PiparwarCoal Mine leads to
similar conclusionsThe GHG inventory indicates that sequestration benefits of
afforestation activities undertaken by the Reporting Entity ranged fBp#35to
2,875tonnes CO2e sequestered annualiyhile the absolute magnitude of
sequestration achieved isignificantlyhigher than those for Ashoka Mine project
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(higher by48%), andx positive trend is visible from 2010 to 2013, with an
approximateincrease of 18, the overall magnitude of sequestration achieved is
minor relative to theGHG emissions occurring from the mining activities;

afforestation activities are currently achievin@83% rate of average annual
sequestration.

Figure23: Emission PerformanediparwarProject 201213, 201112 & 201011

Production- Million Tonnes

Piparwar Coal Mines Performance: Total Productior

& Emissions per tonne of coal production

12.00
11.50 \ / 11:50
11.00 /0'65\
10.50 10.66 ~C
29.72

10.00 0.00

9.50

9.00 : ;

201011 201112 201213

Financial Year

31.50

31.00

30.50

30.00

29.50

29.00

kgCO2e per tonne of coal

28.50

= Coal Production

—Kg CO2e emissions per tonne of coal product

TaHde 15: Emission PerformancePiparwarProject 201213, 201112 & 201011

Sr. No. Piparwar Project Performance 2010-11 | 2011-12 | 2012-13 | Average
1 Coal Production (Million Tonnes Coallyear) 10.00 10.66 11.50 | 10.72
> kg COZ(? emissions per tonne of coal 3127 30.65 29.72 | 3055
production

Finally, as showRigure23 and Tale 15, the performance of GHG emissions per

tonne of coal production of Piparwar projeltas inprovedyearon year. In the year
of 2010611, it was 31.27 kg CO2e per tonne of coal production and in the year of
201213 it reduced at 29.72 kg CO2e per tonne of coal production which shows

performance improvement of about 5% frottme 201011 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 teldgical and
operational transformation approaches.

The NETombinedGHG emissions to be neutralized from both mining projects, after
accounting for sequestration already achieved through existing afforestation
activities, are approximately 543,520 tonn€©2e annuallyA 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 riaeed

analysis are presented below.

Table16 Annual GHG Mitigation Scenario Analysig\shok and Piparwar Projects

Sr.No. | Parameter Value Units
M|t| gation

[" | NET Annual GHG Emissions 543,520 MT CO2e
72 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 94,048 MT CO2e 17.3%
purchase

<} 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%
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 75,000 MT CO2e 13.8%
afforestation/year
- Avoided Emissions with 20 hectare 1,50,000 MT CO2e 27.6%
afforestation/year
- Avoided Emissions with 30 hectare 2,25,000 MT CO2e 41.4%
afforestation/year
- Avoided Emissions with 40 hectare 3,00,000 MT CO2e 55.2%
afforestation/year

The aboveanalysis is based on the following:

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

- It claims credit foiScope 2 emission reductions from energy generation activities
in the regional Damodar Valley Corporation @réhd also isludesbenefits of
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avoided energy missons 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
F2NBad 3INRgOUK YSGUK2R GKIFG 2Ny a |
+S3ASHFGA2YQ YR Ay@2ft @dSa LXIyaGaAy3
trees per 100 sqg.mit is estimated that this method could sequester
approximately 7,500 tonnes / hectare during an assumed lifespan of 25'Vears

O«
N O

The analysis indicates that a proactive approach towards renewable energy
procurement to reduce dependence on grid electricitgplementation of electrical
energy efficiency through energy auditing and conservation project implementation,
improvement in fuel efficiency of transport and mining / handling equipmestwell

as implementation of advanced foregtowing techniques sth 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 Iitensit

2F AGa lyydadft Gdz2NYy2FSNJ oé& wn G2 wpx |fSEad
O2YYAGYSy(d G215 bC/// Q& [/ ht

*Based on 10 kg CO2elyear sequestration capacitgrpe and 25 year lifespan, leading to 0.25
tonnes CO2e sequestration during the lifetime of a typical-grmvth stage tree.
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Annexure A

Assumptions Limitations and Edlusions

1.
2.

3.

2

10.

11.

12.

13.

14.

15.

Transition period of total carbon loss in mineral $20 years.

Considered ristantaneous oxidation Harvested Wood Products (HWP) of
merchantable volume of wood derived from deforestation

Average monthly fuel consumption fdryears vehicular operations used for
extrapolation to calculate emissions fromiesel consumptionby hired
vehiclesfor the PiparwarProject

It was assumed thaContractor's equipmerst have the same thermal and
electrical efficiencyCCL's equipments

Deforestation rate imssumed to beiniform for each year

Deforested area was assied to bevery dense forest (VDF)

Electricity casumption ofthe GMQ & h T F AviGe8 fortHred prdjekts-
Piparwar, Ashoka and Bachra projeatsl allocated accordingly.

Diesel consumption for HEMM (Internal) and HEMM (Contractor) for OB
removal iscalculated on the basis of stripping ratio

Dieel consumption HEMM (contractor controlledor coal breaking is
calculated on thévasis ofstripping ratia

Diesel consumption for departmenrtavehicles, diesel engines and
hired/outsourcedvehicles is caldated on the basis of average consumption
of diesel per month for the period of September 2012 to August 2013

Energy consumption and emissions attributed to the Coal Handling /
Processing Plant (CHP/CPP) and mining activity are identical for all years
under considerationfor the Piparwar ProjectDue 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.

For B dumping and aa removal from mine site HMV, loading capacityl 8f
metric tonneshas been used for logistics

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

Emissions from lovexidation of waste coal and overken 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 uncertaintycasated with any available
secondary data

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

Activity Data Collection Formemplate Coal Mine GHG Inventory

Section Parameter

A. GENERAL

Consumption Data

Mandatory Units

A 1. Parent Company

s A 2. Subsidiary Company
2 A 3. Name of Coal Mines
8 A 4. District & State
A 5. Climatic Zone
A 6. Type of forest in the mining region
o B. BUSINESS METRICS
'% B 1. Type of Coal Mining Operation
= B 2. Coal Extraction Started in Which Year?
a B 3. Allotted Total Area of Coal Mines hectare
_8 B 5. Quantity of Coal Produced in this FY? Tonnes
é B 6. Type of Coal Produced
B 8. GHG Emissions per tonne of coal production kg CO2e/tonne of coal
C. SPECIAL ACTIVITIES
C 1. CBM (Coal Bed Methane) Project - Yes/No
i Ca([:aturéd.? 1 I'f 6Yesd then Qua 000 cubic meter
:g C 2. Flaring of Methane Gas from Mining
= Operations - Yes/No
g C 3. Captive Power Generation: Diesel or Residual
= Fuel Oil Generator - Yes/No
'g C4. CoaI/NaturaI Gas/Residual Fuel Oil/Diesel
=3 Based Captive Power Plant - Yes/No
C 4.1 1 f 06YeTednobdydlames p e
C 5. Upstream Transportation (From Mines to
Storage or Pick-up Point) of Extracted Coal
Handled by Owner Company of Mines? i Yes/No
SCOPE 1 EMISSIONS
D. SCOPE 1 EMISSIONS
D 1. Emission Source - 1
D 1.1 Source/Fuel Type
D 1.2 Quantity
< D 1.3 Measurement Units
s D 1.4 GHGEF kgCO2e per liter
g D 1.5 GHG Emissions tonnes CO2e
% D 1.6 Documentary proof (filename)
§ D 2. Emission Source - 2
n

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

D 3.5 GHG Emissions

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

D 4.5 GHG Emissions

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

D 5.5 GHG Emissions

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

D 6.5 GHG Emissions

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

D 7.5 GHG Emissions

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

D 8.5 GHG Emissions

kgCO2e per liter
tonnes CO2e

kgCO2e per liter
tonnes CO2e

kgCO2e per liter
tonnes CO2e

kgCO2e per tonne
tonnes CO2e

kgCO2e per tonne
tonnes CO2e

kgCO2e per tonne
tonnes CO2e
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Section Parameter

D 8.6 Documentary proof (filename)

Consumption Data

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

D 9.5 GHG Emissions

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

D 10.5 GHG Emissions

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

D 11.5 GHG Emissions

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

D 12.5 GHG Emissions

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

D 13.5 GHG Emissions

D 13.6 Documentary proof (filename)

D 14. Emission Source - 14

D 14.1 Source/Fuel Type

D 14.2 Quantity

Mandatory Units

tonnes CO2e/hectare
of forest land
tonnes CO2e

tonnes CO2e/hectare
of forest land/year
tonnes CO2e

tonnes
CO2e/hectare/year
tonnes CO2e

kgCO2e/hectare of
plantation/year
tonnes CO2e

kgCO2e per liter
tonnes CO2e
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Section Parameter

D 14.3 Measurement Units

Consumption Data

D 14.4 GHG EF

D 14.5 GHG Emissions

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

D 15.5 GHG Emissions

D 15.6 Documentary proof (filename)

SCOPE 2 EMISSIONS

Scope 2 emission

E. SCOPE 2 EMISSIONS

E 1. Purchased Electricity Consumption

E 1.1 Quantity

E 1.2 GHGEF

E 1.3 GHG Emissions

E 1.4 Documentary proof (filename)

E 2. Purchased Electricity Consumption

E 2.1 Quantity

E 2.2 GHG EF

E 2.3 GHG Emissions

E 2.4 Documentary proof (filename)

E 3. Purchased Electricity Consumption

E 3.1 Quantity

E 3.2 GHG EF

E 3.3 GHG Emissions

E 3.4 Documentary proof (filename)

Scope 3 Emissions

Scope 3 Emissions

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

F1.4 GHG EF

F 1.5 GHG Emissions

F 1.6 Documentary proof (filename)

Mandatory Units

kgCO2e per liter
tonnes CO2e

kgCO2e per liter
tonnes CO2e

kwh
kgCO2e per kWh
tonnes CO2e

kWh
kgCO2e per kwWh
tonnes CO2e

kwh
kgCO2e per kWh
tonnes CO2e

kgCO2e per liter
tonnes CO2e
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AnnexureC

Abbreviations

AFLOU AgricultureForestry and Other Land Use

AT & C Losses | Aggregate Technical and Commercial Losses
C Carbon

CBM Coal Bed Methane

CCL Central Coalfields Limited

CIMRR Central Institute of Mining and Fuel Research, Dhanbg
CO2e Carbon Doxide Equivalent

EF EmissiorFactor

FE Fugitive Emission

GEN Generation

GHG Greenhouse Gas

GM General Manager

HMV Heavy Motor Vehicle

HWP Harvested Wood Products

IEF Implied Emission Factor

[IM-A Indian Institute of Management, Ahmedabad
IPCC Intergovernmental Panel oBlimate Change
kg Kilogram

LCA Life Cycle Assessemnt

LMV LightMotor Vehicle

MoEF Ministry of Environment and Forest

OB Overburden

OoCP Open Cast Project

QA/QC Quiality Assurance and Quality Control

VDF Very Dense Forest

Corporate GHG Inventory and Product Life Cycle Carbon Footprint Project Repo@CL Pageb5



AnnexureD

Emissions Factors

Activity

Source

Sr.  Emission
No. Source

Emission
Factor

Forest Biomass Stock tonnes C Forest Survey of India 20a8: Carbon
Change Tropical or hectare Stock in India’'s Forest: Chapter 5:
Moist Deciduous 45.46| P Table 5.12 Jharkhand Forest type an
of forest ; .
Forest- Very Dense land density wise carbon stock under
Forest- Jharkhand different carbon pool: Page no. 23
Soil carbon stock tonnesC Forest Survey of India 20a®: Carbon
change- Tropical Moist or hectare Stock in India’'s Forest: Chapter 5:
Deciduous Forest 62.77| P Table 5.12 Jharkhand Forest type an
of forest ; .
Very Dense Forest land density wise carbon stock under
Jharkhand different carbon pool: Page no. 24
1 |AFLOU 2006 IPCC Guidelines for National
Greenhouse Gas Inventories, Volum
Soil Disturbance & tonnes C 4: Agriculture, Forestry and Other
Degradation- Tropical 4.99 | per hectare | Land Use, Chapter 4: Forest Land,
Climatic Zone per year Table 4.6: EMISSION FACTORS FO
DRAINED ORGANIC SOILS IN
MANAGED FORES
2006 IPCC Guidelines for National
Plantation Biomass Greenhouse Gas Inventories, Volum
. \ tonnesCO2¢ .
gain- Plantation- -10.34! per hectare 4: Agriculture, Forestry and Other
Tropical moist ' per car Land Use, Chapter 4: Forest Lafut,
deciduous forestAsia Pery Biomass @in, Plantation Tropical
Moist Deciduous ForesbDther, Asia
. - - kg CH4 per
During I\/_Ilr_ung ACIRgES 0.79| tonne of CIMFRResearch Database
. - Coal Mining
5 Fugitive coal
Emission . . A kg CH4 per
Post 'V"T“T‘g L 0.09| tonne of CIMFRResearch Database
- CoalMining
coal
2006 IPCC Guidelines for National
. . kg CO2e pe| Greenhouse Gas Inventoriegolume
Diesel Combustion 2.66 liter 2: EnergyChapter 2: Stationary
Combustion
. 2006 IPCC Guidelines for National
Direct .
3 | Ener Greenhouse Gas Inventories, Volum
Emisgs?/on 3: Industrial Processes and Product
T . kg CO2e pe| Use, Chapter 5: NeEnergy Products
Oxidation- Lubricants 0.53 liter from Fuels and Solvent UsEable 5.2:
Default oxidation fractions for
lubricating oils,grease and luricants ir
general
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Sr. | Emission
[\[o} Source

Indirect

Activity

Purchased Electricity

Emission
Factor

Unit

Derived from2006 IPCC Guidelines fq
National Greenhouse Gas Inventorie
Volume 2: EnergyChapter 2:

kg CO2e pe| StationaryCombustionEnergy
Enm'esrgi)(/)rs gg:n(())(rj;rio\;alley 1.131 kWh Statistics 2011 Central Statistics
P Office Ministry Of Statistics And
Programme Implementation
Government Of India, and CEA Repc
Derived from2006 IPCC Guidelines fq
National Greenhouse Gas Inventorie
Indirect Volume 2: Energy;hapter 2:
Ener AT & LossesDamodar 0248 kg CO2e pe| Stationary CombustigrEnergy
Errisgi%n Valley Corporation ' kwWh Statistics 2011 Central Statistics
Office Ministry Of Statistics And
Programme Implementation
Government Of India, and CEA Repc
Industrial Process : Australian Govt: Departement of
Non . tonne CO2 : ) .
Explosive Use Climate Change, Doc: Australia
Energy : . 0.17| per tonne
> .| (Amonium Nitrate Fuel Greenhouse Gas Accounts (NGA)
Emmission of product

Qil)

Factors, January 2008, Page no. 15

Corporate GHG Inventory and Product Life Cycle Carbon Footprint Project Repe@CL

Page57



