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Part |; Introduction

1 Background

In response to a scientific consensus linking
greenhouse gas (GHG) emissions from human
activities to global climate change,’
governments, businesses, non-governmental
organizations, and individuals increasingly
agree that the risks to our physical environment
and the global economy from climate change
are both real and significant. The public debate
now concerns the question of what can and
should be done to reduce GHG emissions.
Rather than waiting for final policy resolutions,
many organizations are taking significant
voluntary steps to reduce their own emissions.
However, in order to develop and implement
successful GHG emission reduction policies it is
necessary to first have accurately quantified
emissions data.

The growing interest in voluntary GHG reporting
programs, and the need for high quality,
consistent data to help manage business risk
and inform regulatory programs, led to the
creation of The Climate Registry (the Registry).

Through early regional efforts states, provinces,
and tribal nations recognized that by pooling
resources and establishing common
measurement standards, they could reduce the
costs of reporting while still supporting varied
climate change policies and objectives.

In 2007, U.S. states, Canadian provinces,
Mexican states, and Tribal Nations established
a common GHG registry for North America: The
Climate Registry. As members of the Registry,
these jurisdictions agreed to:

e Establish and endorse a voluntary entity-
wide GHG registry that collects GHG data
consistently across jurisdictions

! See, for example, Intergovernmental Panel on Climate
Change, The Physical Science Basis, Fourth Assessment,
Working Group | Report, 2007, www.ipcc.ch/index.html.

e Encourage entities in their jurisdictions to
join the Registry

¢ Incorporate the Registry’s GHG
quantification methodologies into any future
mandatory GHG programs or GHG
emissions reduction programs in their
jurisdictions.

The Registry is now the broadest based GHG
initiative in North America; its membership
covers 80 percent of the populations of the U.S.
and Canada.

As of March 2008, the Registry’s membership
includes: thirty-nine U.S. states and the District
of Columbia, seven Canadian provinces and
territories, six Mexican states, and three tribal
nations. The breadth of this collaboration
enables organizations to streamline their GHG
emission reporting across many jurisdictions.

For more information about the Registry, please
refer to the Registry’s website:
www.theclimateregistry.org.

2 The Registry’s Goals

The Registry seeks to achieve a number of
goals through its voluntary reporting program.
The Registry aims to:

o Develop and manage the premier voluntary
GHG emissions registry in North America

o Utilize the technical and policy resources of
the voluntary reporting program to support
state, provincial, tribal, and federal
mandatory GHG reporting programs

e Serve as a centralized repository of high
quality, accurate, transparent, verified GHG
emissions data for the public

e Engage stakeholders, including
environmental groups, businesses, local
governments, and other interested parties to




assist in developing and improving the
Registry’s programs

¢ Promote lowest cost solutions whenever
possible.

3 Voluntary Reporting Program
Overview

Participation in the Registry’s voluntary
reporting program is voluntary. However, once
a Reporter chooses to join the Registry, they
must comply with the Registry’s reporting
requirements. All Reporters who choose to join
the Registry must report:

o Their GHG emissions (CO,, CHy4, N,O,
HFCs, PFCs, SFe)

e From their operations in Canada, the U.S.,
and Mexico

e At the facility level

To ensure the accuracy and credibility of the
reported emissions data, the Registry requires
Reporters to use a third-party Verifier to assess
their emission reports annually. Once verified,
emission reports are shared with the public.

The Registry allows flexibility in reporting in the
first two years a Reporter participates in the
Registry.

The Registry’s voluntary reporting program
includes three tools that help Reporters
calculate, report, and verify their emissions
annually:

e General Reporting Protocol (GRP):
Guidance to Reporters on how to calculate
and report GHG emissions

e General Verification Protocol (GVP):
Guidance to Verifiers on how to verify
reported emissions

e Climate Registry Information System
(CRIS): Online GHG software application

through which Reporters calculate, report,
and verify their annual GHG emissions

The purpose of this document, the GRP, is to
ensure the complete, consistent, transparent,
and accurate measurement and reporting of
GHG emissions to the Registry’s voluntary
reporting program.

NOTE: Some states, provinces, and tribes have
expressed interest in using a portion of the
Registry’s technical tools to support state,
provincial, and regional mandatory GHG
reporting programs. While the Registry plans to
provide technical support and resources to
mandatory programs, the requirements set forth
in this document (GRP) pertain to participation
exclusively in the Registry’s voluntary reporting
program.

4 Benefits of Reporting

Reporting is open to all legally constituted
bodies (e.g., corporations, institutions, and
organizations) recognized under U.S.,
Canadian, or Mexican law. In addition, cities,
counties, and government agencies may also
participate in the Registry.

The benefits of participating in the Registry
are numerous and varied, and include:

e Risk Management. Voluntarily reporting
GHG emissions may help organizations
manage climate risk by documenting early
actions to reduce GHG emissions. Such
information has previously received
recognition from mandatory GHG programs,
and may be accepted by future state,
provincial, federal or international regulatory
GHG programs.

e Competitive Advantage. Accounting for
emissions has helped many organizations
gain better insights into the relationship
between improving efficiency (reducing
factor inputs and waste) and reducing
emissions. As a result, organizations have
redesigned business operations and
processes, implemented technological




innovations, improved products and
services, and ultimately built competitive
advantage.

Readiness for Emissions Trading.
Utilizing credible, transparent calculation
methodologies and reporting processes via
the Registry will help to prepare
organizations for participation in carbon
trading markets. Many states are now
developing emissions trading programs that
may be based on the Registry’s standards.

Readiness for a Carbon Constrained
Future. ldentifying emissions sources to
develop a GHG profile and management
strategies may help organizations prepare
for and respond to the potential impact of
new regulations.

Recognition as an Environmental
Leader. Reporting GHG emissions to a
voluntary registry provides organizations
with a pathway to recognize, publicize, and
promote their environmental stewardship.

Participation in Key Policy Discussions.
Reporters will be afforded the opportunity to
participate in GHG policy discussions
relevant to their industry. Furthermore,
such discussions may help inform future
decisions of policy makers throughout North
America.

Access to Technical Resources.
Reporters will gain exclusive access to
CRIS, the Registry’s online calculation,
reporting, and verification tool.

Comprehensive Reporting. For those
organizations that are required to report
emissions to mandatory GHG reporting
programs, but desire to assemble a more
complete corporate GHG emissions
footprint, the Registry provides a vehicle for
comprehensive reporting.

Stakeholder Education Assembling an
annual GHG emissions inventory for the
Registry can help inform management,

customers, employees, and the public of a
Reporter’s carbon footprint.

5 Climate Registry Information
System (CRIS)

CRIS is the Registry’s online calculation,
reporting and verification tool. CRIS will be
used by:

e Reporters: To calculate and/or report
annual GHG emissions

o Verifiers: To assess the accuracy of the
reported data

e The Public: To access verified annual
emission reports

e The Registry: To manage and administer
its voluntary reporting program

CRIS is a user-friendly internet-based
application that simplifies GHG emission
calculations by automating many of the
reporting requirements. CRIS tracks GHG data
over time and produces useful emission reports
for both Reporters and interested stakeholders.

Organizations that do not currently utilize
Environmental Management Systems may use
CRIS to track and manage their emissions. In
early 2009, organizations that have
comprehensive internal emissions tracking
systems will be able to automatically transfer
GHG data directly to CRIS, further streamlining
the reporting process.

6 Reporter Services

The Registry is pleased to offer Reporters a
variety of tools and services to help complete
the Registry’s annual emission reporting
process. These services include:

¢ A toll-free hotline number to answer
Reporter’s technical reporting questions,
including questions relating to the GRP,
CRIS, and verification.




TECHNICAL SUPPORT HOTLINE:
866-523-0764

An electronic newsletter with helpful tips,
reporting reminders, and useful updates
about climate change policy in North
America.

Regular orientation meetings and web-
based trainings. These meetings and
trainings will review the Registry’s program,
its tools (this Protocol, the General
Verification Protocol, and CRIS), and help
Reporters to successfully complete their
annual emission reports.

Conferences, meetings, and timely calls
relating to GHG reporting and policy
developments in North America.

7 Continuous Improvement

The Registry’s protocols are intended to reflect
the best practices associated with GHG
accounting. As a result, the Registry is always
interested in receiving stakeholder feedback
from experts who feel that the Registry’s
protocols can be improved as new science or
technical knowledge becomes available.

The Registry encourages all stakeholders to
provide feedback on its protocols via the
Registry’s Protocol Feedback Form on its
website: www.theclimateregistry.org.

The Registry will revise its protocols as
necessary to ensure that they are both current
and clear. Feedback will be reviewed and
considered on a regular basis.




Part Il: Determining What You Should Report

About Part Il

All entities that report to The Climate Registry’s voluntary reporting program should read Part ||
in its entirety. This section sets forth the general reporting requirements that pertain to all
Reporters. Guidance for reporting GHG data that the Registry encourages you to report, but
does not require you to report, will appear as optional in italics.

CHAPTER 1: INTRODUCTION

The General Reporting Protocol (GRP) is
divided into several parts. These parts mirror
the chronology of the reporting process:

e Determining what to report;

¢ Quantifying your emissions; and

e Reporting your emissions.

Figure 1.1 illustrates the reporting process, and
explains where related guidance is contained in
the GRP.

Part | provides an overview of the Registry’s
voluntary reporting program, history and
benefits.

Part Il provides guidance on determining the

specific emissions sources you must report and
how your emissions data should be categorized

Introduction

and consolidated for reporting purposes. The
Registry requires that you read Part Il in its
entirety to ensure that you have identified all
appropriate reporting requirements.

Part Il provides the methodologies approved by
the Registry for quantifying your emissions from
various emission sources. Part lll pertains to
emissions sources likely to be pertinent to a
wide variety of Reporters. You must read those
chapters of Part Il that provide quantification
guidance for emission sources owned or
operated by your organization, but you may
skip over those chapters and/or sections that do
not pertain to your organization’s emission
sources.

Part IV describes the process for reporting your
emissions to the Registry once they have been
quantified using the methodologies explained in
Part I11.

Chapter 1




Figure 1.1 Basic Process for Reporting Emissions and Corresponding Protocol Guidance

STEP 1:

Determine Which
Emissions You Should > Refer to PART Il for

Include in Your Report

Guidance

STEP 2:
Select and Apply
Registry-Approved
Methods for Quantifying > gi{g;:&:ART URisl
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STEP 3:
Report Your Emissions
DRI SBIE CRISS AEE Refer to PART IV for
Your Reported Emissions > :
i Guidance
Verified
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1.1 GHG Accounting and
Reporting Principles

The Registry has adopted five overarching
accounting and reporting principles, which are
intended to help you ensure that your GHG
data represent a faithful, true, and fair account
of your organization’s GHG emissions. The
principles are the same as those of the World
Resource Institute / World Business Council for
Sustainable Development (WRI/WBCSD) GHG
Protocol Corporate Accounting and Reporting
Standard (Revised Edition).

When you are deciding on data collection
procedures or whether to report certain
categories of emissions that are optional under
the Registry’s rules, you are encouraged to
consult these accounting principles:

¢ Relevance: Ensure that your GHG
inventory appropriately reflects your GHG
emissions and serves the decision-making
needs of users—both internal and external
to your organization.

e Completeness: Account for and report all
GHG emission sources and activities within
the defined inventory boundary.

e Consistency: Use consistent
methodologies to allow for meaningful
comparisons of emissions over time. Clearly
document any changes to the data,
inventory boundary, methods, or any other
relevant factors in the time series.

e Transparency: Address all relevant issues
in a factual and coherent manner, based on
a clear audit trail. Disclose any relevant
assumptions and make appropriate
references to the accounting and calculation
methodologies and data sources used.

e Accuracy: Ensure that the quantification of
GHG emissions is neither systematically
overstating or understating your true
emissions, and that uncertainties are
reduced as much as practicable. Achieve

sufficient accuracy enabling users of your
data to be able to make decisions with
reasonable assurance of the integrity of the
reported information.

1.2 Origin of the Registry’s GRP

The Registry’s GRP embodies GHG accounting
best practices. Thus, the Registry has drawn
from the following existing GHG programs and
protocols to create its GRP:

o The World Resources Institute and the
World Business Council for Sustainable
Development (WRI/WBCSD) GHG Protocol
Corporate Accounting and Reporting
Standard (Revised Edition)

¢ International Organization for
Standardization (ISO) 14064-1,
Specification with guidance at the
organization level for quantification and
reporting of greenhouse gas emissions and
removals

e The California Climate Action Registry,
General Reporting Protocol and various
industry-specific protocols

e U.S. Environmental Protection Agency
Climate Leaders Greenhouse Gas Inventory
Guidance

The GRP will continue to be refined over time in
order to add clarity and specificity and
incorporate new developments in GHG
accounting. The Registry is committed to
continual improvement, and therefore
welcomes feedback and suggestions from
stakeholders. To submit feedback, please use
the Protocol Feedback Form located on the
Registry’s website: www.theclimateregistry.org.

In addition, the Registry plans to develop
sector-specific protocols to provide more
detailed guidance for individual industry
sectors. If you are interested in learning more
about the current status of these sector-specific

Chapter 1
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protocols, please visit the Registry’s website at
www.theclimateregistry.org.

1.3 Reporting Requirements

Part Il describes the Registry’s requirements
and options for accounting and categorizing the
emissions you report to the Registry. Table 1.1
provides a concise summary of these
requirements and options. Please note that
users of the Climate Registry Information
System (CRIS) will be prompted to report this
information when generating their annual
inventories and reports. CRIS also has the
capability to calculate emissions in units of CO,
equivalent and aggregate emissions data by
facility, state, country and entity.

1.4 Annual Emissions Reporting

The Registry will begin accepting GHG data in
July, 2008. The Registry requires you to report
your emissions annually on a calendar year
basis.

The Registry refers to a reporting year as the
year in which the emissions occurred. The
Registry refers to a submitting year as the
year in which you submit your report to the
Registry. For example, if you submit a report in
2010 for your 2009 emissions, your reporting
year is 2009 and your submitting year is 2010.
Because the Registry requires you to submit
your report on emissions that occurred within a
given year the following year, the reporting
year always precedes the submitting year by
one year.

Reporters may join the Registry at any time.
When Reporters join, they must commit to
reporting their emissions for the following
calendar year. This will allow Reporters to join
the Registry in mid-year, even if they cannot
report GHG emissions for that year (for
example, because they do not have emissions
data for the entire year).

You must report your emissions in CRIS each
submitting year by June 30", and successfully
verify your emissions by December 15" of the
same year.

Introduction




Table 1.1 Key Registry Reporting Requirements and Options

Issue Requirements Options

Geographical | Report all emissions in Canada, e May report worldwide emissions

Boundaries Mexico and the U.S. e Transitional Reporters only may limit

(Chapter 2) report to one or more states, provinces or
territories

Greenhouse Report emissions of all six e May report additional GHGs

Gases internationally recognized GHGs: e Transitional Reporters only may report

(Chapter 3) COy, CHy, N2O, HFCs, PFCs, SFg fewer GHGs, but must at a minimum report

CO, emissions from stationary combustion

Organizational

e Report on a control basis

May report using operational or financial

Boundaries e Also report on an equity share control
(Chapter 4) basis or provide list of equity e Encouraged to additionally report using
investments equity share
Operational e Report all Scope 1 and Scope | e May additionally report Scope 3 emissions
Boundaries 2 emissions
(Chapter 5) e Report direct emissions of CO,
from biomass combustion
separately
Facility-Level | Separately report emissions by e May separately report emissions by unit for
Reporting facility stationary combustion sources
(Chapter 6) e May aggregate emissions from:
a. Commercial buildings (e.g., office
buildings)
b. Mobile sources (fleets)
c. Other special categories (e.g., oil and
gas wells)
Base Year e The first reporting year for e May update emissions for intervening
(Chapter 7) which you submit a complete years between the base year and the
emissions report will be your current reporting year
base year. o If you do not have the types of data needed
e Base year emissions must be to estimate base year emissions for an
updated to reflect subsequent acquisition using a Registry-approved
organizational and calculation method, you may use an
methodology changes, if the alternative, simplified estimation method.
impacts of such changes on (If you do not have any data with which to
total entity emissions estimate base year emissions for an
cumulatively exceed five acquisition, you should not update your
percent base year emissions to reflect the
acquisition.)
Transitional There is no requirement to report e May report transitionally for your first two
Reporting transitionally reporting years
(Chapter 8)

Introduction
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Issue Requirements Options

Historical There is no requirement to report May report historical emissions data for

Reporting historical emissions any year preceding your first reporting year

(Chapter 9) as long as: a) your data meets the
minimum historical reporting requirements,
and b) you provide consecutive years of
historical data (no data gaps)
You may import historical data from other
programs or registries to the Registry

Emissions Use the Registry-approved May use alternative, simplified estimation

Quantification | methods described in Part Il and methods for small emission sources, but

Methods Appendix E total emissions computed using simplified

(Part 1) methods cannot exceed five percent of
Reporter’s total entity (Scope 1 and Scope
2) emissions

Performance | There is no requirement to report May report performance metrics to show

Metrics performance metrics relevant, comparable data that enables

(Chapter 17)

tracking of emissions relative to indicators
of performance (e.g., output).

May choose which performance metrics to
report until sector-specific protocols
provide further requirements and
methodologies.
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CHAPTER 2: GEOGRAPHIC BOUNDARIES

The first step in determining what to report to
the Registry is to determine the geographic
scope of your report. The Registry requires you
to report your North American emissions
(excluding Central America). You also have the
option to report your worldwide emissions.

2.1 Required Geographic
Boundaries

The Registry requires that at a minimum you
must report your emission sources in all
Canadian provinces and territories, Mexican
states, and U.S. states and dependent areas.?
You must also indicate if any of your facilities
are located in lands designated to tribal nations
that are members of the Registry.

2.2 Optional Reporting: Worldwide
Emissions

The Registry encourages the most
comprehensive reporting possible and therefore
encourages you to report emissions associated
with all of your organization’s activities
throughout the world. You may begin reporting
your worldwide GHG emissions at any time.

There are several reasons why you may wish to
complete a worldwide report of your
organization’s emissions:

e Your existing environmental management
system already captures emissions at the
global level;

o It will help you prepare for international
regulatory programs (both Kyoto and post-
Kyoto regimes);

e Corporate decision-making must look at the
“big picture” when making efforts to improve

2us. dependent areas include American Samoa, Baker
Island, Guam, Howland Island, Jarvis Island, Johnston
Atoll, Kingman Reef, Midway Islands, Navassa Island,
Northern Mariana Islands, Palmyra Atoll, Puerto Rico,
Virgin Islands, and Wake Island.

efficiency and make cost-effective
reductions in GHG emissions;

e |t enhances your credibility to investors and
customers; and

¢ Climate change is a global challenge
requiring a global understanding of emission
sources and profiles.

Reporting all of your international operations
ensures the most comprehensive accounting of
your entity-wide emissions and is strongly
encouraged by the Registry. If you choose to
report emissions beyond the three North
American countries, you must report your GHG
emissions from your entity’s total global
operations. You may not report your GHG
emissions from a selected few countries.

A full accounting of all global sources helps to
enhance the credibility of emission reports by
demonstrating to data users that global
Reporters have fully documented emissions in
all regions and countries; not just in areas
where emissions may be small or declining.

If you choose to report your worldwide
emissions, they must be verified; however you
are not required to use a Registry-approved
Verifier to do so. As long as the Registry
receives proof of verification of your worldwide
emissions from a reputable Verifier, the
Registry will accept your worldwide emissions.

If you do not have GHG emissions in North
America, you may still join the Registry and
report your worldwide emissions.

Chapter 2
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CHAPTER 3: GASES TO BE REPORTED

3.1 Required Reporting of Six
Internationally-Recognized
Greenhouse Gases

You must report your emissions of all six

internationally-recognized greenhouse gases
regulated under the Kyoto Protocol:

e Carbon dioxide (CO,);

e Methane (CHy,);

¢ Nitrous oxide (N,O);

¢ Hydrofluorocarbons (HFCs);

e Perfluorocarbons (PFCs); and

e Sulfur hexafluoride (SFg).

A complete list of the internationally-recognized
GHGs, including individual HFCs and PFCs, is
provided in Chapter 10. This list also includes
the Global Warming Potential (GWP) of each
GHG, which is used to calculate the carbon

dioxide equivalence (CO.e) of the individual
gases.

You must account for emissions of each gas
separately and report emissions in metric tons
of each gas. CRIS will automatically convert
your reported emissions to carbon dioxide
equivalent. For more information on converting
to units of carbon dioxide equivalent, refer to
Appendix B.

3.2 Optional Reporting: Additional
Greenhouse Gases

In addition to the six internationally-recognized
GHGs, you have the option of reporting other
GHGs.

The Registry has not developed approved
calculation methods for GHGs beyond these
internationally-recognized gases. In this case,
as well as other cases in which the Registry
does not establish guidelines for quantifying
emissions of a particular gas from a particular
emissions source, you should use existing
industry best practice methods. Calculation
methods should be based on internationally
accepted best practices whenever possible,
such as the Intergovernmental Panel on
Climate Change’s (IPCC) Guidelines for
National Greenhouse Gas Inventories (2006).
Please refer to Chapter 10 for more information.

Gases to Be Reported




CHAPTER 4: ORGANIZATIONAL BOUNDARIES

After determining the geographic boundaries of
your entity and the gases that you will report,
you must define your organizational boundaries
according to the Registry’s consolidation
methods.

The Registry requires that you report entity-
wide emissions for your organization. Your
organization must be a legal entity, (e.g., a
corporation, institution or organization) as
defined by Canadian, Mexican or U.S. law. In
addition, the Registry permits government
agencies (city, county, state, provincial, etc.) to
report as separate legal entities.

The Registry recognizes that your entity may be
comprised of several legally defined entities, for
example you may be a parent company of
several subsidiaries. The Registry encourages
you to report at the highest organizational level
possible (such as the parent company level).
Please refer to Section 4.4 of this chapter for
more guidance on reporting for entities with
multiple legal entities.

You must also determine which operations,
facilities, and sources to include within your
organizational boundary and how to account for
the emissions from those sources. Business
operations vary in their legal and organizational
structures and include wholly owned
operations, subsidiaries, and incorporated and
non-incorporated joint ventures, among others.
You must define an approach for setting your
organizational boundaries to consistently define
those businesses and operations that constitute
your entity in order to account for and report
your entity-wide GHG emissions.

If your entity wholly owns all its operations, its
organizational boundary will be the same
whichever consolidation approach is used; you
must simply report all emissions from each of
your wholly owned operations. For companies
with jointly owned operations, however, the
organizational boundary and the resulting
emissions will differ depending on the
consolidation approach used.

4.1 Two Approaches to
Organizational Boundaries:
Control and Equity Share

The Registry follows the WRI/WBSCD GHG
Protocol Corporate Accounting and Reporting
Standard (Revised Edition) in defining the
boundaries and structure of the reporting entity.
There are two general approaches to defining
the organizational boundary, the “equity share”
approach and the “control” approach, defined
as follows:

e Equity Share Approach: If you choose the
equity share approach, you must report all
emissions sources that are wholly owned
and partially owned according to your
entity’s equity share in each.

e Control Approach: If you choose the
control approach, you must report 100
percent of the emissions from sources that
are under your control, including both wholly
owned and partially owned sources.

Control can be defined in either financial or
operational terms. When using the control
approach, you must choose either the
operational control approach or financial control
approach to consolidate your emissions,
defined as follows:

¢ An entity has operational control over an
operation if the entity or one of its
subsidiaries has the full authority to
introduce and implement its operating
policies. The entity that holds the operating
license for an operation typically has
operational control.

¢ An entity has financial control over an
operation if the entity has the ability to direct
the financial policies of the operation with an
interest in gaining economic benefits from
its activities. Financial control usually exists
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if the entity has the right to the majority of
the benefits of the operation, however these
rights are conveyed. An entity has financial
control over an operation if the operation is
considered a group company or subsidiary
for the purpose of financial consolidation,
i.e., if the operation is fully consolidated in
financial accounts.

Each consolidation approach—equity share,
operational control, and financial control—has
advantages and disadvantages. The
operational and financial control approaches
may best facilitate performance tracking of
GHG management policies and be most
compatible with the majority of regulatory
programs. However, these may not fully reflect
the financial risks and opportunities associated
with climate change, compromising financial
risk management.

On the other hand, the equity share approach
best facilitates financial risk management by
reflecting the full financial risks and
opportunities associated with climate change,
but may be less effective at tracking the
operational performance of GHG management
policies.

Likewise, stakeholders may find each approach
useful for different purposes.

Requirements for Setting Your
Organizational Boundary

You have two options for defining your
organizational boundary:

e Option 1: Report based on both the equity
share approach and a control approach
(either operational or financial control); or

e Option 2: Report based on a control
approach (either operational or financial
control)

¢ Note on Option 2: To better promote
GHG risk management and disclosure,
if your entity is a publicly traded
corporation, you must also submit a list

of your entity’s equity investments in
your emission report. You are only
required to report this information if it is
already publicly available in your
corporate financial reports (see Section
4.3 for more information).

The control and equity share approaches both
yield a meaningful picture of entity-wide
emissions. Therefore, the most comprehensive
approach is to consolidate your emissions
based on both the equity share and a control
approach. The Registry strongly encourages
you to report using both approaches (Option 1).

If you cannot report based on the equity share
and control approach (Option 1)—for example,
because you cannot obtain the necessary data
from operations you do not control—you should
report according to Option 2. Under Option 2,
publicly traded companies must identify the
entities in which they have an ownership
interest and disclose the percent ownership for
each entity, while Option 1 requires that they
report emissions for those entities.

If you initially report on a control basis (Option
2) and later choose to additionally report on an
equity share basis (Option 1), you will be
required to report using Option 1 going forward.
You must apply the same consolidation
approach (or approaches) consistently
throughout your organization.

Figure 4.1 is a decision tree that provides
guidance on the reporting requirements for the
equity share approach as well as for the control
approaches. These requirements are
described in the following sections.

4.2 Option 1: Reporting Based on
Both Equity Share and Control

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

Organizational Boundaries




the risks and rewards flowing from an
operation. Typically, the share of economic
risks and rewards in an operation is aligned
with the company’s percentage ownership of
that operation, and equity share will normally be
the same as the ownership percentage. Where
this is not the case, the economic substance of
the relationship the company has with the
operation always overrides the legal ownership
form to ensure that equity share reflects the
percentage of economic interest.

You should apply the equity share consolidation
methodology to report emissions sources within
each of your owned companies/subsidiaries,
associated/affiliated companies, and joint
ventures/partnerships/operations. You need not
include emissions from fixed asset investments,
where the parent company has neither
significant influence nor financial control (see
Table 4.3 for more information). Table 4.1
provides an illustration of prorating facility
emissions using the equity share approach.

Table 4.1 Accounting for Equity Share
Emissions

Percent of
Percent of Ownership Emissions
Attributed to Entit

Wholly-owned 100%

90% owned, with control 90%
o .

90% owned, without 90%

control

10% owned, with control 10%
o .

10% owned, without 10%

control

Fixed asset investments 0%

Control Approach with Equity Share

The Registry requires that when you report
using the equity share approach, you also
report your control-based emissions in order to
provide the most comprehensive emission
report. This requirement ensures that all
Reporters report consistently using the same
method (i.e., control) in order to enable
comparability of emissions reports. Consistency

across reports also avoids double counting
when multiple emission reports are compared.

For Reporters choosing to report based on the
equity share approach, additionally reporting
based on a control approach is a simple
exercise. Reporting based on equity share is
similar to reporting based on the control
approach, since control-based emissions totals
can be easily derived from equity share
emissions totals® and no additional emissions
data needs to be collected. To add the control
approach, simply identify whether you have
control over each of your facilities or operations,
defined in terms of either operational or
financial control. (A single control approach
should be consistently applied throughout your
organization).

CRIS, the Registry’s online GHG calculation

and reporting tool, will compute a subtotal of

your entity-wide emissions based on both the
equity share and the control approach.

® To obtain control-based emissions from equity share-
based emissions, simply multiply each facility’s total
emissions by either 100% or 0% depending on whether
you have control instead of multiplying each facility’s
emissions by your equity share.

4 With the exception that you will have to collect data for
leased assets if you choose the operational control
approach.

Organizational Boundaries
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Figure 4.1 Decision Tree for Determining Reporting Requirements for the Different
Consolidation Methods

Which consolidation
approach are you using?

OPTION 2:
Control

OPTION 1:
Equity Share &
Control

Report your Report whether Are you using
ownership share you have control financial or
of each over each operational
operation’s operation control?
CINIES )

Operational

Report Report list of Report Report list of
100% of all operations 100% of all operations
CINIES in which you emissions in which you
from each have an from each have an
operation ownership operation ownership
over which share but not over which share but not
you have financial you have operational
financial control operational control

control control
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4.3 Option 2: Reporting Using the
Control Consolidation

Control can be defined in either operational or
financial terms. When using control to
determine how to report GHG emissions
associated with joint ventures and partnerships,
you should first select between either the
financial or operational approach and
consistently apply the definitions below in
determining how to report these emissions.

If you determine you have control over a
particular joint venture or partnership, you
should report 100 percent of the emissions from
that entity, including all of its operations,
facilities, and sources. If you determine you do
not have control, you should not report any of
the emissions associated with the entity.

In most cases, the organization that has
financial control of an operation typically also
has operational control.

However, in some sectors such as the oil and
gas industry, complex joint ventures and
ownership or operator structures can exist
where financial and operational control are not
vested with the same organization. In these
cases, the choice to apply a financial or
operational definition of control can be
significant. In making this decision, you should
take into account your individual situation and
select a criterion that best reflects your actual
level of control and the standard practice within
your industry. Table 4.2 provides an illustration
of the reporting responsibility under the two
different control reporting options. One or more
conditions from those listed below can be used
to establish your choice of a control approach.

Financial Control Approach

Financial control is the ability to dictate or direct
the financial policies of an operation or facility
with the ability to gain the economic rewards
from activities of the operation or the facility.
One or more of the following conditions
establishes financial control:

¢ Wholly owning an operation, facility, or
source

¢ Considering an operation to be, for the
purposes of financial accounting, a group
company or subsidiary, and consolidating its
financial accounts in your organization’s
financial statements

e Governing the financial policies of a joint
venture under a statute, agreement or
contract

¢ Retaining the rights to the majority of the
economic benefits and/or financial risks
from an operation or facility that is part of a
joint venture or partnership (incorporated or
unincorporated), however these rights are
conveyed. These rights may be evident
through the traditional conveyance of equity
interest or working/participating interest or
through nontraditional arrangements. The
latter could include your organization
casting the majority of votes at a meeting of
the board of directors or having the right to
appoint/remove a majority of the members
of the board in the case of an incorporated
joint venture.

Operational Control Approach

Operational control is the authority to develop
and carry out the operating or health, safety
and environmental (HSE) policies of an
operation or at a facility. One or more of the
following conditions establishes operational
control:

e Wholly owning an operation, facility, or
source

e Having the full authority to introduce and
implement operational and health, safety
and environmental policies (including both
GHG- and non-GHG related policies). In
many instances, the authority to introduce
and implement operational and health,
safety, and environmental (HSE) policies is
explicitly conveyed in the contractual or
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legal structure of the partnership or joint
venture. In most cases, holding an
operator’s license is an indication of your
organization’s authority to implement
operational and HSE policies. However, this
may not always be so. If your organization
holds an operating license and you believe
you do not have operational control, you will
need to explicitly demonstrate that your
authority to introduce operational and HSE
policies is significantly limited or vested with
a separate entity.

It should be noted that your organization need
not be able to control all aspects of operations
within a joint venture to have operational
control. For instance, an entity with operational
control may not have the authority to make
decisions on major capital investments without
the approval of other parties in a venture.

Joint Control

In the case of joint control, two entities each
have 50 percent equity ownership and no
stipulations exist to demonstrate that either
organization has control of the financial or
operating policies of the venture. If you have
joint financial control over a facility and are
using financial control as your control criterion,
you should report your emissions based on the
equity share approach, that is, based on your
economic interest in and/or benefit derived from
the operation or activities at a facility. In this
case, you would report 50 percent of the
controlled entity’s emissions. If you are using
operational control as your control criterion, it
may be that neither partner has operational
control; a separate entity conducting the
operation may implement its own operating
policies. In such a case, neither partner would
report the operation’s emissions.

Providing a List of Equity Investments

If your entity is a publicly traded company and
you choose one of the control approaches to
consolidate your emissions (Option 2), you
must also provide a list of entities in which your
entity has an ownership interest but does not
have control and the percent ownership interest

you hold for each entity or operation. By
providing this additional information, you will
enhance disclosure of your entity’s emissions
profile by shedding light on operations that you
would otherwise omit from a control-based
emission report.

The intent of this requirement is to include
supplementary financial information that is
already publicly available elsewhere, such as in
corporate financial reports.

You must submit the following information to
the Registry to describe your equity
investments:

e Alist of all entities and jointly owned
operations in which your entity has an
equity share but does not have control,
including subsidiaries, associated/ affiliated
entities, and joint ventures/partnerships/
operations

e Your entity’s percent ownership interest
held for each entity or operation

In addition, you are encouraged to provide the
following optional information:

o The identity of the legal entity that has
control over each listed entity or operation

o A brief description of the emitting activities
and emissions profile for each listed entity
or operation

You must include all applicable entities and
operations within the same geographic
boundary used to define your consolidated
emissions, though you are encouraged to
include all entities and operations from your
entire global operations. Because investment
portfolios change over time, you should include
those investments held by your entity on
December 31 of the reporting year.

You may opt out of the equity share investment
reporting requirement if the required data is not
publicly available elsewhere and you wish to
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keep this information confidential (as may be
the case for privately held companies).

See Example 4.8 (Table 4.4) in this chapter for
an example of information provided by an entity
under this requirement.

Based on Financial Versus Operational Control
Percent of
Emissions to

Table 4.2 Reporting

Percent of Emissions
to Report Under
Operational Control

Level of Control of Facility

Report Under
Financial Control

Wholly owned 100% 100%
(I::rﬁlfollly owned with financial and operational 100% 100%
Partlal!y owned with financial control; no 100% 0%
operational control
I?artlal_ly owned with operational control; no 0% 100%
financial control
Joint financial control with operational control Baseghoanreeqwty 100%
Joint financial control; no operational control Baseghoanreeqmty 0%
Subsidiary with operational control 100% 100%
Subsidiary; no operational control 100% 0%
Associated gntlty (notl consolidated in financial 0% 100%
accounts) with operational control
Associated entity (not consolidated in financial o o

) . 0% 0%
accounts); no operational control
Fixed asset investments 0% 0%
Not owned but have a capital or financial lease 100% 100%
Not owned but have an operating lease 0% 100%

Organizational Boundaries
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Table 4.3 Reporting Based on Equity Share versus Financial Control

Accounting
Category

Group companies/
subsidiaries

Financial Accounting Definition

The parent company has the ability to direct the
financial and operating policies of the company with a
view to gaining economic benefits from its activities.
Normally, this category also includes incorporated and
non-incorporated joint ventures and partnerships over
which the parent company has financial control. Group
companies/subsidiaries are fully consolidated, which
implies that 100 percent of the subsidiary’s income,
expenses, assets, and liabilities are taken into the
parent company’s profit and loss account and balance
sheet, respectively. Where the parent’s interest does
not equal 100 percent, the consolidated profit and loss
account and balance sheet shows a deduction for the
profits and net assets belonging to minority owners.

GHG Consolidation Approach

Equity Share

Equity share of
GHG emissions

Financial Control

100% of GHG
emissions

Associated/
affiliated
companies

The parent company has significant influence over the
operating and financial policies of the company, but
does not have financial control. Normally, this
category also includes incorporated and non-
incorporated joint ventures and partnerships over
which the parent company has significant influence,
but not financial control. Financial accounting applies
the equity share method to associated/ affiliated
companies, which recognizes the parent company’s
share of the associate’s profits and net assets.

Equity share of
GHG emissions

0% of GHG
emissions

Non-incorporated
joint ventures/
partnerships/
operations where
partners have joint
financial control

Joint ventures/partnerships/operations are
proportionally consolidated, i.e., each partner
accounts for their proportionate interest of the joint
venture’s income, expenses, assets, and liabilities.

Equity share of
GHG emissions

Equity share of GHG
emissions

Fixed asset
investments

The parent company has neither significant influence
nor financial control. This category also includes
incorporated and non-incorporated joint ventures and
partnerships over which the parent company has
neither significant influence nor financial control.
Financial accounting applies the cost/dividend method
to fixed asset investments. This implies that only
dividends received are recognized as income and the
investment is carried at cost.

0% of GHG
emissions

0% of GHG
emissions

Franchises

Franchises are separate legal entities. In most cases,
the franchiser will not have equity rights or control
over the franchise. Therefore, franchises should not
be included in consolidation of GHG emissions data.
However, if the franchiser does have equity rights or
operational/financial control, then the same rules for
consolidation under the equity or control approaches

apply.

Equity share of
GHG emissions

100% of GHG
emissions
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4.4 Corporate Reporting: Parent
Companies and Subsidiaries

Parent companies or entities that participate in
the Registry are required to report on behalf of
all subsidiaries and group operations. You
should consolidate the reported emissions data
in a single report at the highest level possible.

While entities are strongly encouraged to report
at the highest organizational level (such as the
parent company level), subsidiaries whose
parent companies do not participate in the
Registry may report to the Registry on their own
behalf. In other words, a subsidiary may report
to the Registry as long as its parent company
does not report to the Registry. However,
should the parent company choose to begin
reporting at a later date, the subsidiary may no
longer report independently to the Registry.
Instead, the subsidiary’s GHG emissions will be
subsumed into the parent company’s annual
emission report.

The requirement that subsidiaries cease
reporting once parent companies begin to
report is necessary to ensure that emissions
are not double counted. A subsidiary with a
non-participating parent company that chooses
to report to the Registry must disclose its parent
company and submit a corporate organizational
chart that clearly defines the Reporter’s
relationship to its parent(s) and other
subsidiaries.

If a corporate organizational chart is not already
publicly available (as may be the case for
privately held companies) subsidiaries may opt
out of providing an organizational chart.

4.5 Government Agency Reporting

Similar to corporate reporting, the Registry
strongly encourages government entities (local,
county, state, provincial, etc.) to report at the
highest organizational level possible (City,
Province, or State). Individual government
agencies and departments (municipal
operations, state agencies, etc.) may report as
their own entity, but as soon as the entire

municipal, township, county, state or provincial
government unit of which they are a part begins
to report, all related agencies or departments
within that government’s jurisdiction and chosen
consolidation methodology must be included in
its emission report to the Registry.

For example, in the case of a municipal
government, individual municipal agencies such
as the municipal power provider or the
municipal landfill may choose to report to the
Registry as individual entities. However, if at a
later date, the municipality as a whole begins to
report to the Registry, it must assume
responsibility for all the operations, agencies,
and buildings within its jurisdiction, and the
power provider and landfill must therefore
consolidate their reports within that of the entire
municipality. Other agencies that should be
accounted for in a complete municipal
government report might include:

¢ Municipal water and power utilities
o Waste water treatment facilities

o Airports or seaports

e Fire departments

o Fleets such as garbage trucks, transit
buses, subway systems, or utility vehicles

o Office buildings such as city hall, schools,
and public health facilities

o City parks operated by the municipality

Similarly, should a county government choose
to report to the Registry, all of the individual
departments and agencies (e.g., county roads
departments) within the county government
must be included in the county’s report.

Should a state or provincial government choose
to report to the Registry, all of the individual
state/provincial agencies which report to that
state/provincial government must be included in
the state’s report. However, local governments
located within the state/province (e.g.,
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municipalities, townships and counties) may
continue to report separately from the
state/province or county, as municipal
government emission will not be rolled up into
county and state/province emission reports.

Local Government Operations Protocol

The California Climate Action Registry, the
Climate Registry, and the International
Council for Local Environmental Initiatives
(ICLEI) are currently collaborating to develop
a Local Government Operations Protocol,
which is scheduled to be completed by
2009. At thattime, the Registry will provide
more organizational and technical guidance
to assist local government entities with their
emission reporting, specifically with respect
to organizational boundaries. Until this time,
the Registry requires local government
entities (cities, counties, state and provincial
governments) to include their buildings and
vehicle fleets in their organizational
boundaries, at a minimum.

4.6 Leased Facilities/Vehicles and
Landlord/Tenant Arrangements

You should account for and report emissions
from leased facilities and vehicles according to
the type of lease associated with the facility or
source and the organizational boundary
approach selected. This guidance applies to
Reporters that rent office space (i.e., tenants),
vehicles, and other facilities or sources (e.g.,
industrial equipment).

There are two types of leases:

Finance or capital lease. This type of lease
enables the lessee to operate an asset and also
gives the lessee all the risks and rewards of
owning the asset. Assets leased under a capital
or finance lease are considered wholly owned
assets in financial accounting and are recorded
as such on the balance sheet. If you have an
asset under a finance or capital lease, the
Registry considers this asset to be wholly
owned by you.

Operating lease. This type of lease enables
the lessee to operate an asset, like a building or
vehicle, but does not give the lessee any of the
risks or rewards of owning the asset. Any lease
that is not a finance or capital lease is an
operating lease. In most cases, operating
leases cover rented office space and leased
vehicles, whereas finance or capital leases are
for large industrial equipment. If you have an
asset under an operational lease, the Registry
requires this asset be reported only if you are
using the operational control approach.

Reporting Emissions from Leased
Assets

You are required to account for and report
emissions from a facility or source under a
finance or capital lease as if it is an asset wholly
owned and controlled by your entity or
organization, regardless of the organizational
boundary approach selected. Therefore, you
should account for and report these emissions
under the financial control, operational control,
and equity share approaches.

With respect to facilities or sources under an
operating lease (e.g., most office space rentals
and vehicle leases), the organizational
boundary approach selected (operational
control, financial control, or equity share) will
determine whether reporting the asset’s
associated emissions is required or optional.

When consolidating using the operational
control approach, you are required to report
emissions from assets for which you have an
operating lease and these will be counted as
Scope 1 or Scope 2 emissions. This follows
from the fact that a lessee has operational
control over an asset it leases under an
operating lease. For example, the renter of
office space has control over the office’s lights,
as well as the various office equipment
(computers, copy machines, etc.) located in the
office. Under the operational control approach,
it is the lessee’s control of these emission
sources that makes the lessee responsible for
reporting the emissions from these sources.

Organizational Boundaries




If you use either the equity share approach or
the financial control approach, then reporting
the emissions from a facility or source with an
operating lease is optional. If you choose to
report these emissions, they are counted as
Scope 3 emissions (see the following chapter
for a detailed discussion of the various scopes,
including Scope 3).

Lessees of office space should report
emissions from electricity use, heating and
cooling of the space whenever possible. If you
cannot report emissions from heating and
cooling because it is not possible to obtain the
necessary data, then you are only required to
report emissions from electricity use.

Figure 4.2 is a decision tree designed to help
lessees determine how to report emissions from
leased assets.

Reporting Requirements for Lessors

Figure 4.3 is a decision tree providing guidance
in determining reporting requirements for
lessors. In general, the requirements for a
lessor are the opposite of the lessee’s reporting
requirements. For example, the lessor is not
required to report emissions for assets leased
under a capital or finance lease regardless of
the consolidation method applied by the lessor
(although the lessor may opt to report these
emissions as Scope 3 emissions). Similarly,
the lessor is not required to report emissions for
assets leased under an operating lease if the
lessor is using the operational control
consolidation method. However, the lessor
must report such emissions ifit is using the
equity share or financial control approach.

4.7 Examples of Control versus
Equity Share Reporting

Examples 4.1 through 4.8 are provided to assist
you in determining which consolidation
approach to use and how to implement each
approach. You must apply your chosen
consolidation approach consistently for every
facility, source, and operation throughout your
organization.

Chapter 4
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Figure 4.2 Decision Tree for Determining the Lessee’s Reporting Requirements for a Leased
Asset

What type of lease
do you have?

Finance or Operating

Capital Lease

Lease

You must report
emissions from
the asset

A 4
What consolidation
method are you
using?

Equity Share or Operational Control

Financial Control

You may opt to
report emissions
from the asset (as
Scope 3
emissions)

You must report
emissions from the
asset (as Scope 1 or
2 emissions)
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Figure 4.3 Decision Tree for Determining the Lessor’s Reporting Requirements for a Leased
Asset

What type of lease do
you have?

Finance or Operating
Capital Lease Lease

You may opt to
report emissions
from the asset (as
Scope 3
emissions)

A 4
What consolidation
method are you
using?

Operational Control

Equity Share or
Financial Control

You may opt to
report emissions
from the asset (as
Scope 3
emissions)

You must report
emissions from
the asset (as
Scope 1 or 2
emissions)
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Example 4.1 Responsibility for Reporting Emissions Under an Operating Lease

A real estate investment trust (REIT) owns a 10-story office building, and leases the 10" floor of the building
to an environmental law firm under an operating lease. The law firm plans to report its emissions to the
Registry using the operational control approach. In this situation, the law firm must include all of the direct
and indirect emissions resulting from its use of the 10" floor space, because it has effective operational
control over the space and all of the emissions sources within the space, and it is reporting on an
operational control basis. However, if the law firm is unable to obtain data on the office’s direct (Scope 1)
emissions from the REIT (e.g., HFC emissions from the HVAC system, or emissions from a natural gas
furnace), it may limit its report to the indirect (Scope 2) emissions associated with its electricity
consumption.

However, if the law firm were reporting on an equity share or a financial control basis, it would not be
required to report emissions associated with the office. This follows from the fact that the law firm does not
own (or have a financial interest in) the office building, and under the equity share and financial control
approaches ownership (or financial interest) is the criterion that determines reporting requirements.
Although the law firm is not required to report emissions associated with the office when it uses the equity
share or financial control approaches, it may opt to report these emissions. If it chooses to do so it must
report the emissions as Scope 3 emissions (which is the category used to report optional indirect emissions
from all sources).

Example 4.2 Reporting Responsibilities from the Lessor’s Perspective

Let us now suppose that the REIT (the building owner) in the prior example also plans to report to the
Registry. If the REIT reports using either the equity share or financial control approaches, it is required to
report the building’s emissions as Scope 1 (e.g., HFC emissions) and Scope 2 (electricity-related
emissions). If, however, the REIT uses the operational control method to define its organizational
boundaries, it would not be required to report the building’s emissions, since effective control over the
buildings emissions passes to the tenant under an operating lease. The REIT could still opt to report
emissions from the building as Scope 3 emissions.

Example 4.3 Reporting Responsibilities Under a Capital or Finance Lease

With the passage of time, the environmental law firm (the tenant) in the prior examples expands its
business until it occupies floors 2 through 10 of the 10-story office building; the first floor remains occupied
by a number of retailers (e.g., a lunch café, a convenience store, a news stand, etc.). At this point the law
firm signs a finance lease with the REIT for the entire building, thus giving the law firm not only operational
control over floors 2 through 10, but the financial rights (and risks) associated with the rental space on the
first floor. Under a finance lease (also known as a capital lease), the law firm is required to report all of the
emissions associated with floors 2 through 10 of the building regardiess of the consolidation method the
firm uses (because the law firm both controls and effectively owns these floors under the terms of a finance
lease). Furthermore, if the law firm is using the equity share or financial control approach, it must also
report all emissions associated with the first floor. This follows from the fact that ownership or financial
interest is the criterion used to determine reporting requirements under the equity share and financial
control approaches, and the law firm holds the financial interest in the first floor space under the terms of a
finance lease. However, the law firm would not be required to report emissions associated with the first
floor if it reports using the operational control approach, because the first floor tenants, not the law firm,
effectively control the first floor space. The law firm could, however, opt to report the first floor emissions as
Scope 3 emissions.

Once the finance lease is signed, effective ownership of the building passes from the REIT to the law firm;
hence the REIT would no longer be required to report emissions associated with the building. The REIT
could, however, choose to report the buildings emissions as Scope 3 emissions.

Organizational Boundaries




examples.

Consolidation Approach

Equity Share or Financial
Control

Examples 4.1 through 4.3 Continued: Leased Office Space

The following tables summarize reporting responsibilities for the environmental law firm and the
REIT under the various consolidation approaches and types of leases considered in the above

Reporting Responsibilities of the Environmental Law Firm (Lessee

Type of Lease

Finance or Capital Lease
Must report emissions from
leased asset

Operating Lease
May opt to report emissions
from leased asset (as Scope 3)

Operational Control

Must report emissions from
leased asset

Must report emissions from
leased asset

Consolidation Approach

Equity Share or Financial
Control

Reporting Responsibilities of the REIT (Lessor)

Type of Lease

Finance or Capital Lease
May opt to report emissions
from leased asset (as Scope 3)

Operating Lease
Must report emissions from
leased asset

Operational Control

May opt to report emissions
from leased asset (as Scope 3)

May opt to report emissions
from leased asset (as Scope 3)

It is possible that both the law firm and the REIT may report the same emissions in the same
category. For example, if (1) an operating lease is signed, (2) the law firm reports on an operational
control basis, and (3) the REIT reports on equity share basis, both the law firm and the REIT are
required to report the electricity-related emissions from the leased space in the indirect (Scope 2)
category. Other combinations of lease type and consolidation approach also exist which could
require both the law firm and the REIT to report the same emissions in the same Scope category.

However, as long as the lessor and the lessee use the same consolidation approach, the same
emissions will not be reported in the same Scope category. Therefore, in order to avoid double
counting, users of the Registry’s data should not add emissions across Reporters unless the
summation includes only Reporters using the same consolidation method. For example, Scope 1

emissions from a Reporter(s) using the equity share approach should not be mixed with, or added to
Scope 1 emissions from a Reporter(s) using the operational control approach. Similarly, emissions
should not be mixed or summed across different scopes; e.g., Scope 3 emissions from one Reporter
should never be added to Scope 1 or Scope 2 emissions from another Reporter. The Registry does
not mix or add emissions across different consolidation methods or Scopes.

Organizational Boundaries
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Example 4.4 Companies with Ownership Divided 60 percent-40 percent

Company A has 60 percent ownership and full control of Facility #1 under both the
financial and operational control criteria. Company B has 40 percent ownership of the
facility and does not have control.

Under either criterion for control, Company A would report 100 percent of GHG emissions
for Facility #1 while Company B would report none. Under the equity share approach,
Companies A and B would report 60 percent and 40 percent of GHG emissions,

respectively, based on their share of ownership and voting interest.

Reporter

Ownership of

Facility #1

Reporting Under Control
Approaches

Financial Operating
Control Control

Reporting
Under Equity
Share
Approach

o .
Company | 60% o_wngrshlp and 100% 100% 60%
A voting interest
S -
Company | 40% qwngrshlp and 0% 0% 40%
B voting interest

Example 4.5 Companies with Ownership Divided 60 percent-40 percent and
Voting Interests Divided 45 percent-55 percent

Company A has 60 percent ownership of Facility #1 and a 45 percent voting interest.
Company B has 40 percent ownership of the facility and a 55 percent voting interest.
Company B is also explicitly named as the operator and has the authority to implement its
operational and HSE policies. Company B has control (according to both the financial and
operational criteria).

Under the control approach (either financial or operational), Company B would report 100
percent of GHG emissions and Company A would report none, because Company B has
a majority voting interest and operational control. Under equity share, Company A would
report 60 percent of GHG emissions and Company B would report 40 percent, based on
ownership share.

Reporting
Under Equity
Share
Approach

Reporting Under Control
Approaches

Financial Operating
Control Control

Ownership of

POl Facility #1

Company | 60% ownership and o . )
A 45% voting interest 0% 0% 60%

Company | 40% ownership and o . .
B 55% voting interest 100% 100% 40%
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Example 4.6 Two Companies with 50 Percent Ownership Each

Company A and Company B each has 50 percent ownership of Facility #1. Company B
has the authority to implement its operational and HSE policies, but all significant capital
decisions require approval of both Company A and Company B since they have joint
financial control. Each reports 50 percent of GHG emissions under the financial control
and equity share approaches. Under the operational control approach, Company B
reports 100 percent of the facility’s emissions while Company A reports none.

Reporting
Under Equity

Reporting Under Control
Approaches

Ownership of

Reporter

Facility #1

Financial
Control

Operating
Control

Share
Approach

Company | 50% ownership and o 0 0
A voting interest 50% 0% 507%
5 -
Company | 50% qwngrshlp and 50% 100% 50%
B voting interest

Example 4.7 Three Companies with Ownership Divided 55 Percent-30
Percent-15 Percent

Company A has 55 percent ownership of Facility #1, Company B has 30 percent
ownership of the facility, and Company C has 15 percent ownership. The majority owner
has the authority to implement its operational and HSE policies.

Under either control approach, Company A would report 100 percent of GHG emissions
because it holds financial and operational control of the facility, and Companies B and C
would report no emissions. Under the equity share approach, each company would report
according to its equity share of ownership and voting interests.

Reporting Under Control Reporting

Reporter

Ownership of

Facility #1

Approaches

Financial
Control

Operating
Control

Under Equity
Share
Approach

5 n
Company | 55% ownership and 100% 100% 55%
A voting interest
. -
Company | 30% qwngrshlp and 0% 0% 30%
B voting interest
5 -
Company | 15% ownership and 0% 0% 15%
C voting interest

Organizational Boundaries
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Example 4.8 Alpha, Inc.

Alpha, Inc. has five wholly owned or joint operations: Beta, Gamma, Delta, Pi, and Omega. The following
table outlines the organizational structure of Alpha, Inc. and the percent of emissions from each of its
sub-entities that it includes in the parent company’s entity-wide emissions total using equity share,

operational control, and financial control.

Wholly Legal Economic | Control | Treatment Percent of GHG emissions
owned and | structure and interest of in Alpha, accounted for and reported by
joint partners held by | operating Inc.’s Alpha, Inc. under each consolidation
operations Alpha, policies financial approach
of ,lb;]lgha, Inc. accounts Equity Operational | Financial
' Share Control Control
Incorporated Wholly
Beta compan 100% Alpha owned 100% 100% 100%
pany subsidiary
Gamma | Imcorporated 40% Alpha | Subsidiary 40% 100% 100%
company
Non-
incorporated
joint venture; 50%
partners have 50% by , , o o
Delta joint financial Beta Epsilon via Beta (5o<y: X 0% 50%
control; other 100%)
partner is
Epsilon
- . . 30%
Pi Subsidiary of | 75% by | Gamma via (75% x 100% 100%
Gamma Gamma Gamma 40%)
Incorporated
Omega | Jointventure; 56% Lambda | Subsidiary 56% 0% 100%
other partner is
Lambda

The Registry also requires Alpha, Inc. to provide additional information about its entity-wide emissions
profile, depending on the consolidation approach it chooses. The following table illustrates the
information Alpha, Inc. must provide depending on whether it uses operational control, financial control,

or equity share.

¥ 1910ey)D
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Consolidation
Approach Used By
Alpha, Inc.

Operational control

Emissions Included in
Alpha, Inc.’s Entity-Wide
Total

100% of the emissions from
Beta, Gamma, and Pi

Additional Information Provided

The company includes additional information about
Delta and Omega because they are entities in
which Alpha, Inc. has an equity share but does not
have control and are therefore not included in its
entity-wide total (see the table below for the
information Alpha, Inc. provides for Delta and
Omega).

Financial control

100% of the emissions from
Beta, Gamma, Pi, and
Omega, and 50% of the
emissions from Delta

The company does not need to include any
additional information on equity investments, since
the financial control approach captures all of its
sub-entities and includes them all in its entity-wide
emissions total.

Equity share

100% of the emissions from
Beta; 40% of the emissions
from Gamma; 50% of the
emissions from Delta; 30% of
the emissions from Pi; and
56% of the emissions from
Omega

The company notes that it has operational control
over Beta, Gamma, and Pi and that it does not
have operational control over Delta and Omega.
With this information, the Registry publishes
supplementary information on Alpha, Inc.’s control-
based profile in its emission report.

Example 4.8 Alpha, Inc. (Continued)

If Alpha Inc. reports based on a control approach, it must provide additional information about entities
and operations in which it has an equity share but does not have control. In this case, Alpha must only
provide this information if it reports based on operational control, because the operational control
approach excludes some of its business activities, namely Delta and Omega. Therefore, provides the
following information in addition to its total emissions based on operational control.

Table 4.4 Required and Optional Documentation of Equity Share Investments

Entity/
Operation
(Required)

Description Equity Share

(Required) (Required)

Legal Entity with
Operational
Control
Optional

Description of Emitting
Activities
(Optional)

Delta

Non-Incorporated o
Joint Venture 50%

Delta is an electric
generating facility
Epsilon containing two coal-fired
units with a total capacity
of 1,600 MW

Omega

Incorporated

0,
Joint Venture 56%

Omega is a cement
manufacturing company
with five U.S. facilities
Lambda and significant emissions
of carbon dioxide from
stationary combustion
and clinker calcination

Organizational Boundaries
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CHAPTER 5: OPERATIONAL BOUNDARIES

5.1 Required Emission Reporting:
Scope 1 and Scope 2

To separately account for direct and indirect
emissions, to improve transparency, and to
provide utility for different types of organizations
and different types of climate policies and
business goals, the Registry follows the
WRI/WBCSD GHG Protocol Corporate
Standard in categorizing direct and indirect
emissions into “scopes” as follows:

e Scope 1: All direct GHG emissions (with the
exception of direct CO, emissions from
biomass combustion)

e Scope 2: Indirect GHG emissions
associated with the consumption of
purchased or acquired electricity, steam,
heating, or cooling

e Scope 3: All other indirect emissions not
covered in Scope 2, such as upstream and
downstream emissions, emissions resulting
from the extraction and production of
purchased materials and fuels, transport-
related activities in vehicles not owned or
controlled by the reporting entity (e.g.,
employee commuting and business travel),
use of sold products and services,
outsourced activities, recycling of used
products, waste disposal, etc.

Together the three scopes provide a
comprehensive accounting framework for
managing and reducing direct and indirect
emissions. Figure 5.1 provides an overview of
the relationship between the scopes and the
activities that generate direct and indirect
emissions along an entity’s value chain.

For effective and innovative GHG management,
setting operational boundaries that are
comprehensive with respect to direct and
indirect emissions will help better manage the
full spectrum of GHG risks and opportunities
that exist along your value chain.

The Registry requires that you report both
Scope 1 and Scope 2 emissions data.
Reporting of Scope 3 emissions is optional.
Direct CO, emissions from the combustion of
biomass shall not be included in Scope 1 and
shall instead be reported separately from the
scopes.

5.2 Direct Emissions: Scope 1

Direct GHG emissions are emissions from
sources within the entity’s organizational
boundaries (see previous chapter) that the
reporting entity owns or controls. These
emissions must be further subdivided into
emissions from four separate types of sources:

o Stationary combustion to produce electricity,
steam, heat or power using equipment in a
fixed location;

o Mobile combustion of fuels in transportation
sources (e.g., cars, trucks, marine vessels
and planes) and emissions from non-road
equipment such as in construction,
agriculture and forestry;

e Physical and chemical processes other than
fuel combustion (e.g., for the manufacturing
of cement, aluminum, adipic acid, ammonia,
etc.); and

o fFugitive sources, i.e., unintentional releases
from the production, processing,
transmission, storage, and use of fuels and
other substances, that do not pass through
a stack, chimney, vent, exhaust pipe or
other functionally-equivalent opening (such
as releases of sulfur hexafluoride from
electrical equipment; hydrofluorocarbon
releases during the use of refrigeration and
air conditioning equipment; and methane
leakage from natural gas transport).

Operational Boundaries




5.3 Indirect Emissions: Scope 2

Indirect GHG emissions are emissions that
are a consequence of activities that take place
within the organizational boundaries of the
reporting entity, but that occur at sources
owned or controlled by another entity. For
example, emissions that occur at a utility’s
power plant as a result of electricity used by a
manufacturing company represent the
manufacturer’s indirect emissions.

Scope 2 is a special category of indirect
emissions and refers only to indirect emissions
associated with the consumption of purchased
or acquired electricity, steam, heating, or
cooling. It typically represents one of the largest
sources of emissions for an entity; therefore, it
represents a significant opportunity for GHG
management and reduction. Reporting of
Scope 2 emissions enables transparent
accounting and reporting of emissions and
reductions associated with such opportunities.
Also, in comparison to other indirect emissions,
data for Scope 2 emissions can be gathered in
a relatively consistent and verifiable manner.

The Registry recognizes that the indirect
emissions reported by one entity may also be
reported as direct emissions by another entity.
For example, the indirect emissions from
electricity use reported by a manufacturing
entity may also be reported as direct emissions
by the generating entity that produced the
electricity. This dual reporting does not
constitute double counting of emissions as the
entities report the emissions associated with the
electricity production and use in different
scopes (Scope 1 for the generating entity and
Scope 2 for the manufacturing entity).
Emissions can only be aggregated meaningfully
within a scope, not across scopes. By
definition, Scope 2 emissions will always be
accounted for by another entity as Scope 1
emissions. Therefore, Scope 1 and 2 emissions
must be accounted for separately.

Requiring the reporting of both Scope 1 and
Scope 2 emissions helps ensure that each
Reporter provides a comprehensive emissions

profile reflecting the decisions and activities of
each reporting entity.

5.4 Reporting Emissions from
Biomass Combustion

The combustion of biomass and biomass-based
fuels (such as wood, wood waste, landfill gas,
ethanol, etc.) emit GHGs. Unlike other fuels,
you must track CO, emissions from biomass
combustion separately from your other direct
emissions. You must report CO, emissions from
biomass combustion separately from the
scopes.

CO, emissions from biomass combustion are
reported separately because the carbon in
biomass is of a biogenic origin—meaning that it
was recently contained in living organic
matter—while the carbon in fossil fuels has
been trapped in geologic formations for
millennia. Because of this biogenic origin, the
Intergovernmental Panel on Climate Change
(IPCC) Guidelines for National Greenhouse
Gas Inventories requires that CO, emissions
from biomass combustion be reported
separately.

The requirement to report biogenic emissions
applies only to stationary combustion and
mobile combustion. Biogenic emissions related
to forestry and land management need not be
reported to the Registry. In the future, the
Registry may develop a sector-specific protocol
for forestry and land management that will
provide guidance for reporting other biogenic
emissions. Visit our website at
www.theclimatereqistry.org to check the current
status of sector-specific protocols.

Because biofuels are often mixed with fossil
fuels prior to combustion (e.g., wood waste with
coal in a power plant, ethanol with gasoline in
an automobile, or biomass with fossil-based
materials in municipal solid waste), you must
separately calculate your CO, emissions from
biomass combustion from your CO, emissions
from fossil fuel emissions. Chapters 12 and 13
in Part lll of the Protocol provide methodologies

Chapter 5
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you can use to separate your biogenic CO,
emissions from your other CO, emissions.

The separate reporting of CO, emissions from
biomass combustion applies only to CO, and
not to methane (CH,) and nitrous oxide (N,0O),
which are also emitted from biomass
combustion. Unlike CO, emissions, the CH, and
N,O emitted from biomass combustion are not
of a biogenic origin. Therefore, CHsand N,O
emissions from biomass combustion must be
reported as part of your Scope 1 emissions and
should not be reported separately from your
other CH,4 and N,O emissions.

5.5 Optional Reporting: Scope 3
Emissions

Reporting of Scope 3 emissions is optional, but
doing so provides an opportunity for innovation
in GHG management. Scope 3 emissions for
your organization may include the following:

¢ Upstream emissions from the extraction and
production of purchased materials and fuels

e Upstream emissions from the transportation
of purchased materials or goods

o Upstream emissions from the transportation
of purchased fuels

o Employee business travel
o Employees commuting to and from work

¢ Downstream emissions from the
transportation of sold products

e Upstream emissions from the extraction,
production and transportation of fuels
consumed in the generation of electricity
(either purchased or own generated by the
reporting entity)

e Downstream emissions from the use of sold
products and services

o Downstream emissions from the recycling of
used products

¢ Downstream emissions from waste disposal

While data availability and reliability may
influence which Scope 3 activities are included
in the inventory, it is accepted that data
accuracy may be lower than Scope 1 and
Scope 2 data. It may be more important to
understand the relative magnitude of and
possible changes to Scope 3 activities.
Emission estimates are acceptable as long as
there is transparency with regard to the
estimation approach, and the data used for the
analysis are adequate to support the objectives
of the inventory.

It is possible that the same Scope 3 emissions
may be reported as Scope 3 emissions by more
than one Reporter. For example, both an
aluminum smelting company and an automobile
manufacturer may choose to report the
emissions associated with the mining of the raw
materials (bauxite) used to produce aluminum
that ultimately is utilized in the manufacturer’s
finished automobiles. For this reason, Scope 3
emissions should never be summed across
Reporters or mixed with Scope 1 and Scope 2
emissions. The Registry does not add Scope 3
emissions together or mix Scope 3 with Scope

1 or 2 emissions.

While the GRP and CRIS do not currently
include calculation methodologies for Scope 3
emissions, the Registry may provide such
methodologies in the future to assist Reporters
in measuring and managing these emissions.
Reporters interested in computing their Scope 3
emissions are referred to the WRI/WBCSD
GHG Protocol calculation tools and calculation
guidance (available at www.ghgprotocol.org).
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Figure 5.1 Overview of Scopes and Emissions throughout an Entity’s Operations

SFs CHy, N0 HFCs PFCs

Source: WRI/WBCSD GHG Protocol Corporate Accounting and Reporting Standard (Revised Edition), Chapter 4.
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Example 5.1 Categorizing Emissions from Electricity Generation by Scope

First we present general guidance pertaining to this example on how to categorize emissions from electricity
generation by scope. Figure 5.2 provides an overview of possible transactions associated with purchased
electricity and the corresponding emissions categories.

Figure 5.2 Accounting for the Indirect GHG Emissions Associated with Purchased Electricity

Own consumption  |.....pl Scope 2
Indirect emissions from own consumption of purchased electricity

Scope 3

Resale to end-users |.... ! = -
| Indirect emissions from purchased electricity sold to end users

Resale to

Optional Information
intermediaries

Emissions from purchased electricity sold to non end users

e Purchased electricity for own consumption: Emissions associated with the generation of purchased
electricity that is consumed by the Reporter are reported in Scope 2. Scope 2 only accounts for the portion
of the direct emissions from generating electricity that is actually consumed by the Reporter. A company
that purchases electricity and transports it in a transmission and distribution (T&D) system that it owns or
controls reports the emissions associated with T&D losses under Scope 2. However, if the reporting
company owns or controls the T&D system but generates (rather than purchases) the electricity
transmitted through its wires, the emissions associated with T&D losses are not reported under Scope 2,
as they would already be accounted for under Scope 1. This is the case when generation, transmission,
and distribution systems are vertically integrated and owned or controlled by the same company.

e Purchased electricity for resale to end-users: Emissions from the generation of purchased electricity
for resale to end-users (for example purchases by a utility company) may be reported optionally under
Scope 3. This reporting category is particularly relevant for utility companies that purchase wholesale
electricity supplied by independent power producers for resale to their customers. Since utility companies
and electricity suppliers often exercise choice over where they purchase electricity, this provides them with
an important GHG reduction opportunity. Since Scope 3 is optional, companies that are unable to track
their electricity sales in terms of end users and non-end users can choose not to report these emissions.

e Purchased electricity for resale to intermediaries: Emissions associated with the generation of
purchased electricity that is resold to an intermediary (e.g., trading transactions) may be reported under
optional information under the category “Generation of purchased electricity, heat, or steam for re-sale to
non end users.” Examples of trading transactions include brokerage/trading room transactions involving
purchased electricity or any other transaction in which electricity is purchased directly from one source or
the spot market and then resold to an intermediary (e.g., a non-end user). These emissions are reported
under optional information separately from Scope 3 because there could be a number of trading
transactions before the electricity finally reaches the end-user. This may cause duplicative reporting of
indirect emissions from a series of electricity trading transactions for the same electricity.

G J810eyD

For further information on how electric utilities and power generators should classify emissions by scope, refer
to the WRI/WBCSD GHG Protocol, Corporate Accounting and Reporting Standard (Revised Edition), Chapter
4 and Appendix A (www.ghgprotocol.org).
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Example 5.1 Categorizing Emissions from Electricity Generation by Scope (Continued)

To illustrate the application of the above classification rules, consider the following example.
Company A is an independent power generator that owns a power generation plant. The power
plant produces 100 MWh of electricity and releases 20 metric tons of emissions per year. Company
B is an electricity trader and has a supply contract with Company A to purchase all its electricity.
Company B resells the purchased electricity (100 MWh) to Company C, a utility company that owns
/ controls the T&D system. Company C consumes 5 MWh of electricity in its T&D system and sells
the remaining 95 MWh to Company D. Company D is an end user who consumes the purchased
electricity (95 MWh) in its own operations. Company A reports its direct emissions from power
generation under Scope 1. Company C reports the indirect emissions from the generation of the part
of the purchased electricity that is sold to the end-user under Scope 3 and the part of the purchased
electricity that it consumes in its T&D system under Scope 2. This distinction is necessary because
Scope 2 emissions are defined as emissions resulting from the consumption of electricity. Since
Company C is consuming only the 5 MWh associated with its T&D system losses, only the
emissions resulting from the generation of these 5 MWh qualify as Scope 2 emissions for Company
C. Since Company C does not consume the remaining 95 MWh but rather resells this power, the
emissions associated with the 95 MWh represents Scope 3 emissions for Company C. End user D
reports the indirect emissions associated with its own consumption of purchased electricity under
Scope 2 and can optionally report emissions associated with upstream T&D losses in Scope 3.
Company B does not have emissions falling under any of the scopes in this example. Figure 4.3
shows the accounting of emissions associated with these transactions.

Figure 5.3 GHG Accounting from the Sale and Purchase of Electricity

A's Scope 1 C's Scope 2 D's Scope 2
emissions = 20t emissions = Tt emissions = 19t
+ 100 MWk 100 M&h 95 MWh
emission factor emission factor emission factor
= 0.2 t/MWh * = 0.2 t/MWh * = 0.2 t/MWh +
B’ Optional Information = 20t C's Scope 3 emissions = 159t D's Scope 3 emissions = 1t

Source: WRI/WBCSD GHG Protocol, Corporate Accounting and Reporting Standard (Revised Edition), Chapter 4

Operational Boundaries
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CHAPTER 6: FACILITY-LEVEL REPORTING

6.1 Required Facility-Level
Reporting

Reporters are required to report emissions
separately for each facility within an entity.
Facility-level reporting enables tracking of GHG
emissions at a disaggregated level, including
emission changes associated with discrete
business operations or facilities within your
larger entity.

6.2 Defining Facility Boundaries

In general, a facility is defined as a single
physical premises. Regulatory programs often
define a facility as any stationary installation or
establishment located on a single site or on
contiguous or adjacent sites that are owned or
operated by an entity. The Registry uses this
definition for stationary sources as well.
Guidelines for mobile combustion sources can
be found Section 6.4 Categorizing Mobile
Source Emissions section.

The Registry understands that some emission
sources, such as pipelines and electricity
transmission and distribution (T&D) systems, do
not easily conform to this traditional definition of
a facility. Please see Text Box called
“Reporting Pipelines and T&D Systems” for
information on reporting emissions from these
sources.

Pipeline and T&D Systems

For purposes of reporting, each pipeline,
pipeline system, or electricity T&D system
should be treated as a single facility. If a
pipeline or T&D system crosses a state or
provincial boundary, you should subdivide
the system into two separate facilities along
the state/provincial boundary if it is possible
to determine emissions separately for the
two facilities thus defined.

If separate emissions estimates cannot be
developed by state/province, you may treat
the pipeline or T&D system as a single
facility. In this case, the emissions for the
single facility should be assigned to the
country in which the facility is located. For
example, emissions from a pipeline that
extends from Alberta to Ontario would be
assigned to Canada, rather than to a specific
Canadian province.

If a pipeline or T&D system crosses national
boundaries, again you should try to
subdivide the system into two separate
facilities and report the emissions from each
facility thus defined. However, if you do not
have the data necessary to estimate
emissions from each national segment of a
pipeline or T&D system, you may treat the
pipeline or T&D system as a single facility.
Emissions from such a facility must be
reported in the “North American” geographic
region, which is a separate geographic
category provided by CRIS to handle this
and other special situations (see Example
6.1).

Facility-Level Reporting




Example 6.1 Interstate Natural Gas
Pipeline

A pipeline transports natural gas from
Alberta to a pipeline distribution system in
Seattle, Washington. By comparing natural
gas receipts at the supply source in Alberta
with deliveries at the distribution point in
Seattle, the company that owns the pipeline
can determine the amount of natural gas
(methane) that is lost due to leakage
throughout the length of the pipeline.
However, the company cannot break this
total estimate down into emissions that
occur in the Canada and U.S. segments of
the pipeline. Therefore, emissions from the
pipeline should be assigned to the North
American category.

6.3 Optional Aggregation of
Emissions from Stationary
Facilities

In order to reduce the burden associated with
reporting emissions separately for numerous
small facilities, the Registry provides you with
the option of aggregating emissions by facility
type within each state or province rather than
reporting at the facility level for certain
qualifying facility types. Specifically, you may
aggregate your emissions by facility type for the
following types of stationary facilities only:

e Commercial Buildings: including, e.g.,
office buildings, retail stores, storage
facilities, etc. You may aggregate your total
emissions from all commercial buildings
within a state/province, or, alternatively, you
may aggregate these emissions by type of
building within each state or province.
Factories, mills, power plants and other
industrial buildings are not considered
commercial buildings, and may not be
aggregated; emissions from industrial
buildings must be reported separately for
each such building.

o Other special categories of facilities:
including oil and gas wells, pipelines and
electricity transmission and distribution
(T&D) systems. If you are unsure of
whether your facilities might qualify for
inclusion in this special category, please
contact the Registry at 866-523-0764.

Emissions from all other types of stationary
facilities besides the three categories listed
above must be reported separately at the
facility level.

6.4 Categorizing Mobile Source
Emissions

The term “facility” generally refers to a single
physical premises and therefore does not apply
to mobile combustion sources such as
automobiles, airplanes, and marine vessels.
Criteria to guide the categorization of emissions
from these sources are presented in the
following subsections.

Ground-Based Mobile Combustion
Sources

The Registry makes a distinction between
ground-based mobile sources that operate
exclusively on the grounds of a single facility,
and ground-based mobile sources that operate
beyond a single facility. Examples of the former
mobile sources might include forklifts, front end-
loaders, off-road trucks, mobile cranes, etc.

When mining, construction, and other
equipment is assigned to a single facility and
does not operate beyond that facility’s
premises, the equipment is considered to be
part of the facility and the emissions from the
equipment must be included in the facility’s
emissions. For example, emissions from
mobile equipment that operate on a mine site
must be included in the mine’s emissions.

However, ground-based mobile sources that
operate beyond the confines of a single facility
(e.g., automobiles and on-road trucks) cannot
be assigned to any single facility. The Registry
provides you with flexibility in deciding how you

Chapter 6
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want to aggregate these sources. You have the
option of aggregating emissions from mobile
sources by:

e Geographic location (e.g., state/province,
national or North American), or by

¢ Vehicle type (e.g., automobile, truck, train)
within each geographic location.

Alternatively, you may report emissions from
mobile sources at a more disaggregated level,
including, e.g., by fleet or by individual vehicle.

Regardless of the level at which you choose to
aggregate your mobile source emissions, it is
necessary to assign these emissions (like all
other emissions) to a geographic location.
However, in some cases it is not possible to
assign mobile source emissions to specific
states or provinces, or even to specific
countries. Therefore, the Registry has
developed criteria and special geographic
categories for accommodating mobile source
emissions.

For ground-based mobile sources (automobiles,
trucks, and trains), the criteria are as follows:

1. State/Province Level Reporting:
Emissions from ground-based mobile
sources that operate exclusively within a
single state, province, or territory must be
assigned to that state, province or territory.
Mobile emissions can be aggregated within
each state, province, or territory.

2. National Level Reporting: Emissions from
ground-based mobile sources that operate
across state or provincial boundaries but
that operate exclusively within one country
must be assigned to the country in which
they operate. For example, an inter-
provincial truck fleet that operates within
Canada must be assigned to Canada,
rather than any particular province.
Likewise, a U.S. railroad that crosses state
borders in the United States must be
assigned to the United States, rather than a
single state.

Facility-Level Reporting




Example 6.2 NYC Limousine Company

A New York City limousine company owns a fleet of limousines that operate throughout the city
and surrounding suburbs. Each limousine is assigned to one of five garages owned by the
company, where the limousines are dispatched, serviced, fueled and parked when not in use.
Four of the garages are located in New York City: one in Manhattan, one in Brooklyn, one in
Queens, and one in the Bronx. The fifth garage is located across the Hudson River in
Newark, New Jersey. The limousines assigned to the four New York City garages operate
exclusively within the city boundaries; the limousines assigned to the Newark garage handle all
trips between New York and New Jersey, and beyond. In addition to the limousines, each of
the garages has a forklift which is used to move and stack spare auto parts stocked for
limousine maintenance.

The limousine company wishes to report its emissions to the Registry. It has two different
reporting options.

Option 1: The company may separate the limousines into two fleets—the fleet comprising the
limousines assigned to the four New York City garages and a fleet including the limousines
assigned to the Newark garage. This option would allow the company to separately report at
least part of its fleet emissions at the state level (i.e., emissions assigned for the fleet assigned
to New York City would be reported as New York state emissions). However, because the
limousines assigned to the Newark garage are used for interstate trips, emissions from the
Newark fleet would be assigned to the U.S. country category rather than a specific state.
Should the company choose this option CRIS will aggregate the separately reported New York
and U.S. emissions to provide a national fleet total at the entity level.

Option 2: The company could choose to report emissions from all of the limousines as a single
fleet. In this case, since the fleet is used for both intra-state and interstate travel, the fleet
emissions would have to be assigned to the U.S. rather than a single state. The Registry
would encourage the use of the first option, as it provides greater detail, but the second option
is allowed.

Using either option, the company will also need to calculate its emissions associated with
electricity usage, as well as the forklifts to complete their emission report. The limousines are
treated as being separate from the garages, because they operate beyond the physical
boundaries of the garages.

Facility-Level Reporting
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3. North America Level Reporting:
Emissions from ground-based mobile
sources that cross national borders but that
do not operate beyond Canada, Mexico and
the United States must be assigned to a
special “North American” category for
mobile sources.

You are not required to report emissions from
ground-based mobile sources that operate
outside of Canada, Mexico, and the United
States. For example, a trucking company with
a fleet that operates in Mexico as well as in
Belize and Guatemala is not required to report
emissions from this fleet. However, the
Registry encourages you to report worldwide
emissions. If you choose to report emissions
from such sources, the emissions should be
assigned to the worldwide geographic category.
Similarly, if you choose to report your worldwide
emissions, including emissions from ground-
based mobile sources operating entirely outside
North America, these emissions should be
included in the worldwide category.

Air- & Marine-Based Mobile Combustion
Sources

Unlike ground-based vehicles, which often
operate within state/province boundaries, air-
and marine-based vehicles are often difficult to
track at the state/province level. Therefore, the
Registry allows air- and marine- based mobile
combustion emissions to be tracked at the
national level.

You must report emissions on a country basis
whenever possible. However, in the case of
cross-border flights or voyages, it is difficult to
assign emissions by country, so the
requirement to report at the national level does

not apply.

Emissions from water and air based mobile
sources are disaggregated by geographic
location on a flight or voyage basis, rather than
on an airplane or vessel basis. Thus, whereas
the emissions from a single automobile or truck
will always be assigned to a single geographic
category (be it a state/province, country, or

continent), the emissions from a single airplane
or a marine vessel may be disaggregated and
assigned to different geographic locations
depending, e.g., on whether or not the airplane
or marine vessel is used for both domestic and
international transportation.

The criteria for assigning emissions to
geographic categories for air and water based
mobile sources are as follows:

1. National Level Reporting: Emissions
occurring entirely within one country must
be assigned to that country. Emissions from
domestic flights and voyages must be
assigned to the specific country in which the
flight/voyage originated and terminated. For
example, emissions from a flight from
Montreal to Vancouver must be assigned to
Canada, while emissions from a voyage
from New York to Miami must be assigned
to the United States. If an international
flight or voyage includes a domestic
stopover or port of call, the emissions from
the domestic leg of the flight or voyage
should be assigned to the country in which
the domestic leg originates and terminates.
For example, if a flight from Washington,
D.C. to London includes a stopover in New
York, the emissions from the Washington-
to-New York leg of the flight should be
assigned to the U.S. Similarly, if a ship sails
from Los Angeles to Vancouver but has a
port of call in Seattle, emissions from the
Los Angeles to Seattle segment of the
voyage should be assigned to the U.S.

2. North America Level Reporting:
Emissions occurring entirely within North
America (excluding Central America), but
not entirely within a single country, must be
assigned to North America. Emissions from
international flights and voyages that
originate and terminate within North
America must be assigned to the North
American category. For example,
emissions from a flight that originates in
Mexico City and terminates in Los Angeles
would be assigned to the North American
category, as would emissions from a
voyage that originated in New York and
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terminated in Cancun. If an intercontinental
flight or voyage originating or terminating in
one North American country includes a
stopover or port of call in another North
American country, the emissions from the
North American leg of the flight or voyage
should be assigned to the North American
category. For example, if a flight from
Houston to Caracas, Venezuela includes a
stopover in Mexico City, the emissions from
the Houston-to-Mexico City leg of the flight
should be assigned to the North American
category.

3. Worldwide Reporting: You are strongly
encouraged, but not required, to report
emissions from legs of flights or voyages
that originate and/or terminate outside of
Canada, the U.S., or Mexico. For example,
emissions from a direct voyage from Los
Angeles to Tokyo, or a non-stop flight from
London to New York, need not be included
in your emission report. However, you may
opt to report such emissions if you so
choose. If you do choose to report these
emissions, they should be assigned to the
worldwide geographic category. Similarly, if
you choose to report your worldwide
emissions, including emissions from legs of
flights or voyages that both originate and
terminate outside North America (e.qg.,
London to Paris, or Hong Kong to
Singapore) these emissions should be
reported in the worldwide category.

Indirect emissions from electricity purchased for
use by a vessel when it is in port should be

treated as occurring while the vessel is in port.
The emissions associated with this electricity
consumption should be assigned to the state,
province or territory in which the port is located.
The owner/operator of the marine vessel, not
the fueling facility, must report the vessel’s
emissions from in-port electricity use as well as
fuel use during voyages.

6.5 Optional Reporting: Unit-Level
Data

You are encouraged to report emissions data at
the unit level for stationary combustion units, if
data is available. A stationary combustion unit
is defined as any individual non-mobile device
designed to burn fuel. Stationary combustion
units include boilers, burners, turbines, heaters,
furnaces, incinerators, kilns, ovens, dryers,
(stationary) internal combustion and diesel
engines, catalytic oxidizers, flares, and thermal
oxidizers.

6.6 Aggregation of Data to Entity
Level

Once you report your facility level emissions to
the Registry via CRIS, the system will
automatically aggregate your emissions to
create your entity-level emission report.

Please refer to Chapter 20 for more information
about the public disclosure of entity and facility-
level data.

Chapter 6
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Example 6.3 Categorization of Airline Emissions

A small regional airline operates a fleet of 10 planes serving Buffalo, Rochester and Utica in upstate New York,
as well as Ottawa and Montreal in Canada. lts fleet flies one U.S., one Canadian, and one international route.
The Canadian route is Ottawa to Montreal (with a return). The U.S. route is Utica to Buffalo. Finally, the
international route is Buffalo to Ottawa, with an intermediate stop in Rochester (and a return). The schematic

below shows each of these routes.
The airline calculates and categorizes its emissions as follows:

Canadian Emissions: Total of 1,000 tons CO, equivalent from all flights along the Ottawa-Montreal
route

e U.S. Emissions: Total of 22,500 tons CO, equivalent, consisting of:
a. 20,000 tons CO, equivalent from all flights along the Utica-Buffalo route

b. 3,000 tons CO, equivalent, representing total emissions from the Buffalo-Rochester leg of the
Buffalo-Ottawa flight.

North American Emissions: Total of 2,000 tons CO, equivalent, representing emissions from the
Rochester-Ottawa leg of the Buffalo-Ottawa flight.

A schematic of the routes is provided below:
Montreal
1,000 tons CO»,

2,000 tons CO,
U.S./Canada Border

U.S./Canada Border

Rochester
3,000 tons CO,
................................................. )
Buffalo 20,000 tons CO, Utica
Legend:
®-:-—--0 U.S. Route

*— International Route

[ ® Canadian Route
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Example 6.4 Categorization of Emissions from Marine Vessels

A shipping company owns and operates a fleet of seven container ships. These ships serve the
ports of Los Angeles, Seattle, Vancouver, Tokyo, Hong Kong and Singapore. In order to report
2008 emissions for the fleet to the Registry, the shipping company first uses fuel purchasing
records for each port of call to estimate total CO, emissions for its direct shipments (i.e.,
shipments without intermediate port calls) between each pair of ports, as follows:

Port Pairings Number of Direct
Shipments in 2008

United States:

CO, Emissions in
Metric Tons

Los Angeles | Seattle 43 5,722
Total U.S. 43 5,722
North American:
Los Angeles Vancouver 22 3,121
Seattle Vancouver 52 1,309
Total North American 74 4,430
Worldwide:
Hong Kong Los Angeles 2 1,823
Los Angeles Singapore 35 14,750
Los Angeles Tokyo 42 18,903
Total International 79 35,476
Fleet Grand Total Direct (Scope 1) Emissions 196 45,628

In addition to reporting emissions due to bunker fuel consumption while at sea, the shipping
company must also report emissions resulting from the fleet’s use of electricity while in port.
These emissions must be assigned to the state or province in which each port is located, as
follows:

State or Province Country Indirect CO,
Emissions from Fleet

Electricity Use

Metric Tons
Los Angeles California United States 452
Seattle Washington United States 214
Vancouver British Columbia Canada 311
Fleet Grand Total Indirect (Scope 2) Emissions 977

Facility-Level Reporting
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CHAPTER 7: ESTABLISHING AND UPDATING THE BASE
YEAR

7.1 Required Base Year

Tracking GHG emissions over time enables
Reporters to meet a variety of business goals,
such as public reporting of GHG reductions,
establishing and measuring progress towards
GHG targets, managing risks and opportunities,
and addressing the needs of investors and
other stakeholders.

A “base year” is a benchmark against which an
entity’s emissions are compared over time.
Setting and updating a base year provides a
standardized benchmark that reflects an entity’s
evolving structure over time, allowing changes
in organizational structure to be tracked in a
meaningful fashion. Adjustments to base year
emissions are generally made to reflect
organizational changes such as mergers,
acquisitions, or divestments.

Setting a base year allows Reporters to scale
structural changes to their entity back to a
benchmarked emission profile. For example, an
acquisition of a facility could dramatically
increase your entity’s emissions relative to
previous reporting years. To accurately
describe the true impact the acquisition has on
your emissions profile, you would adjust your
base year emissions to incorporate the
additional emissions associated with the
acquired entity, thereby normalizing the real
(organic) change in emissions from the base
year (now accounting for the acquired facility)
and the current year. Base year emissions may
also need to be changed if there are significant
changes in generally accepted GHG emissions
accounting methodologies.

Your entity’s base year is defined as the
earliest reporting year you submit a
“‘complete” emission report (a report that meets
all of the Registry’s reporting requirements,
including the six internationally-recognized
gases in three countries) to the Registry. You
cannot designate your base year in a year that

you are a transitional reporter, as your
emissions will not be complete. If you choose to
exercise your option to be a transitional reporter
for the first two years of your participation in the
Registry, then your base year will be your third
reporting year.

You may set a historical year (refer to Chapter
9) as your base year, if you submit complete
data for the historical year and all subsequent
years. You may not set a historical year as
your base year if you do not submit complete
data to the Registry.

The purpose of having a base year in the
Registry is simply to have a benchmark to
illustrate the trends in your entity’s emissions
over time within the Registry. You may have
already set an internal corporate/organizational
base year or may have an existing regulatory
baseline requirement that you must meet for a
mandatory reporting program. These external
benchmarks do not change or affect your base
year with the Registry. The Registry’s base
year is for analysis of your emissions in the
Registry over time only, and should not be
confused with regulatory baselines.

7.2 Updating Your Base Year
Emissions

To ensure that the comparison of your
emissions over time is internally consistent,
your base year emissions must closely reflect
your current organizational structure.

For this reason, the Registry requires you to
adjust (recalculate) your base year emissions
when either:

1. A structural change in your organizational
boundaries (i.e., merger, acquisition, or
divestiture) triggers a significant cumulative
change in your entity’s base year emissions;
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2. A change your entity’s calculation
methodologies or emission factors triggers a
significant cumulative change in your
entity’s base year emissions; or

3. You discover a significant error or a number
of cumulative errors that are collectively
significant.

Significant is defined as a cumulative change of
five percent or larger in your entity’s total base
year emissions (Scope 1 plus Scope 2, as well
as Scope 3 if you are reporting Scope 3
emissions, on a CO, equivalent basis).

If you adjust your base year, you must have
your third-party Verifier attest to the accuracy of
your base year adjustment by including your
base year adjustment verification in the scope
of your current year’s verification activities. For
more information on verification, please refer to
Chapter 19.

You should not adjust base year emissions in
any of the following situations:

e Acquisition (or insourcing) or divestiture (or
outsourcing) of a facility or business unit
that did not exist in the base year(see
Example 7.3);

e Structural changes due to ‘outsourcing’ if
your entity is reporting its indirect emissions
from relevant outsourced activities in the
current reporting year (see Example 7.4);

e Structural changes due to ‘insourcing’ (the
converse of outsourcing) if you already
included the indirect emissions associated
with the insourced activities in your base
year report (see Example 7.5);

e Organic growth or decline, which refers to
increases or decreases in production
output, changes in product mix, and

closures and openings of operating units
owned or controlled by your entity.

If you have acquired or merged with a
company, and you do not have the base year
data from the new company needed to use any
of the Registry’s approved emission calculation
methods (see Part Ill), you may instead use an
alternative simplified method for updating your
base year emissions using available data.

If you have absolutely no data for the new
company, making it impossible to estimate the
impact of the organizational change on your
base year emissions, then you must redefine
your base year to be your current reporting year
(which would include your new acquisition, and
thus, would reflect your current organizational
structure.) You should also describe the
structural change in your emission report to
ensure transparency.

7.3 Optional Reporting: Updating
Intervening Years

You are only required to update your base year
emissions to reflect organizational and
methodological changes. However, you may
opt to update GHG emissions in the years
between the base year and the reporting year
along with the base year emissions, if you so
choose.

The benefit of adjusting the intervening years
(between your base year and current year) is
that all of your GHG emission reports will be
meaningful and comparable, rather than just the
base year and the current year. This provides
additional transparency to the public, and will
provide more insight into your emissions trends
for internal emissions management purposes.

Chapter 7
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Example 7.1 Mergers and Acquisitions

Your organization merges with Mergitrex. Depending on the percentage change in your total (Scope 1 and 2) base
year emissions, you may need to adjust your base year report:

GHGs Raised Less Than 5%:
No Adjustment Needed

GHGs Raised More Than 5%:
Adjustment to Base Year Needed

Updated Base Year
Emissions in Year 2

Base year Same Base Base Year
Emissions Year Emissions in
In Year 1 Emissions Year 1

In Year 2

Year 1 Year 2

(Base Year)

Year 2

Year 1
(Base Year)

If, in the base year (Year 1), Mergitrex’s emissions were less than 5 percent of your company’s total base year
(Scope 1 and 2) emissions (or if Mergitrex did not exist in the base year), then you would not adjust your base year
emissions in Year 2 to reflect the merger. In the example above left, your total base year emissions would remain

98 tons CO, equivalent in Year 2.

If, in the base year (Year 1), Mergitrex’s emissions were more than 5 percent of your company’s total base year
(Scope 1 and 2) emissions, then you must adjust your base year emissions in Year 2 to reflect the merger. Your
emissions would be adjusted by adding Mergitrex’s base year emissions (6 tons CO, equivalent in the example to
the right) to your company’s base year emissions (94 tons CO, equivalent), to obtain a new base year emission total

(100 tons CO; equivalent).

Example 7.2 Divestitures

Your organization divests three divisions over the second, third and fourth reporting years. Each of these divisions
account for 3% of your GHG emissions, for a 9% total reduction in emissions by year four.

GHGs Reduced by More than 5% in Year 3: Update in Base Year Emissions Required

Base Year Same Base Adjust Base Hold Adjusted
Emissions Year Emissions Year Emissions Base Year Emissions
Constant

Year 1 Year 2 Year 3 Year 4
Because the cumulative effect of these divestitures reduces what your base year emissions would have been by
more than 5% in Year 3, in that year you will need to adjust your base year emissions by subtracting the base year

emissions of Divisions X and Y from your originally-reported base year emissions.
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Example 7.3 Acquisition of a Facility that Came into Existence After the Base Year
Was Set

Your organization consists of two business units (A and B). In its base year, the company emits
50 tons of GHGs. In year two, the company undergoes organic growth, leading to an increase in
emissions to 30 tons of GHGs per business unit, i.e., 60 tons CO; in total. The base year
emissions should not be recalculated in this case, because the change in emissions was due to
organic growth, not an acquisition.

At the beginning of year three, your organization acquires Production Facility C from another
company. Facility C came into existence in year two, its emissions being 15 tons of GHGs in year
two and 20 tons of GHGs in year three. The total emissions of your organization in year three,
including facility C, are therefore 80 tons of GHGs. In this acquisition case, the base year
emissions of your organization should not be updated, because the acquired facility C did not
exist in the base year (or, in other words, the base year emissions of Facility C were zero).

Example 7.4 Outsourcing

If your organization contracts out activities previously included in your base year emissions
estimate, you may need to adjust your base year report to reflect the outsourcing. If you continue
to include the emissions associated with the outsourced activities as part of your indirect (Scope
2 or Scope 3) emissions, you should not adjust your base year emissions. If the emissions
associated with the outsourced activities are classified as Scope 2, keep in mind that you are
required to report these emissions. In meeting this requirement you will avoid the need for
adjusting your base year emissions to reflect the outsourcing.

If, on the other hand, the outsourced activities generate Scope 3 emissions, you have the option
to either report these emissions or exclude them from your report. If you choose to exclude them,
and if the outsourced activities accounted for 5 percent or more of your base year emissions
(either by themselves or in combination with other structural and methodological changes), you
must adjust your base year emissions to reflect the outsourcing. Specifically, you should
subtract the base year emissions caused by the activities now being outsourced from your
previously-reported base year emissions to obtain an adjusted base year emissions total.

You should not adjust your base year report if the outsourced activities did not exist during your
base year.

Establishing and Updating the Base Year
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Example 7.5 Insourcing

Insourcing is the converse of outsourcing. If you did not include the emissions associated with
insourced activities as indirect emissions in your base year report, then you must adjust your
base year emissions to reflect the insourced activities (assuming that the 5 percent significance
threshold has been exceeded). To adjust for insourcing, you would add the base year emissions
for the insourced activities to your previously-reported base year emissions.

If the activities you are insourcing did not occur in the base year, you should not adjust your base
year emissions. Base year emissions should not be adjusted for the insourcing of activities that
did not occur in the base year.

For example, suppose that in the base year your company hired a delivery service to hand
deliver proposals and deliverables to government clients located throughout Washington, DC.
Suppose further that you included the delivery service’s emissions associated with the delivery of
your company’s packages as indirect (Scope 3) emissions in your base year report. If, in a
subsequent year, your company terminated its contract with the delivery service and used its own
employees and vehicles to make the deliveries, no change in your base year report would be
required because the emissions you ‘insourced’ were already included (as indirect emissions) in
your base year report. Alternatively, if you did not include the delivery company’s emissions in
your base year report, upon insourcing the delivery activities you would have to revise your base
year report to include the indirect emissions that were subsequently insourced.

However, if in the base year you did not submit any proposals or deliverables to clients in the
Washington, DC area, but you subsequently hired the delivery service and then brought the
delivery activities in house, you would not need to adjust your base year report because the
insourced activities were not undertaken, either by your company or the delivery service, in the
base year.

Example 7.6 Shifting the Location of Emissions Sources

If you shift operations outside of the U.S., Mexico and Canada, and this shift contributes to a total
cumulative change in your base year emissions exceeding 5 percent, you must adjust your base
year by subtracting the base year emissions of the shifted operations from your previously-
reported base year total. Similarly if you shift operations into the U.S., Mexico, or Canada, you
must increase your base year emissions by an amount equal to the base year emissions of the
operations that were relocated. If you reported your worldwide emissions in the base year you
will never need to adjust these emissions to reflect the relocation of your operations.

Example 7.7 Change in Emissions Accounting Methodologies

If you change emission calculation methodologies or data, for any reason (e.g., improvements in
methodology/data or discovery of an error), and if application of the new methodologies would
contribute to a cumulative total change in your base year emissions of more than 5 percent, you
must recalculate your base year emissions using the new methodologies. This ensures that your
base year emissions will remain comparable with your more recent emissions data.

Establishing and Updating the Base Year




Example 7.8 Cumulative Changes to Total Emissions

Your organization acquires three companies over three years, raising your total (Scope 1 and 2)
base year GHG emissions by 6%.

GHGs Increased by More Than 5%:
Updated Base Year

Base Year Emissions Update
106%

103%

101%

No
Adjustment

No
Adjustment

Base Year
Emissions

Year 1 Year 2 Year 3 Year 4
(Base Year)

Your company acquires Reyes Rockets, Sierra Spaceworks, and Trinity Telescopes in reporting
years two, three, and four, representing GHG base year emissions of 1%, 2% and 3%
respectively of your company’s base year emissions. While these acquisitions individually
represent less than the required 5% increase for a base year adjustment, they amount to a 6%
cumulative increase in total (Scope 1 and 2) base year emissions in CO, equivalent. Thus, you
would be required to update your base year emissions in year four.

Establishing and Updating the Base Year
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CHAPTER 8: TRANSITIONAL REPORTING (OPTIONAL)

8.1 Reporting Transitional Data

Completeness is one of the Registry’s key
accounting and reporting principles. Your
emissions report must provide a complete
account of all of your GHG emissions within
North America. However, in addition to
comprehensive reporting, the Registry also
seeks to encourage broad participation in its
voluntary reporting program, and recognizes
that some entities may need additional time to
develop a complete emissions inventory from
all of their emission sources. For this reason,
the Registry provides entities with an option to
report less than comprehensive emissions data
for their first one or two reporting years.

If you choose to use this option, you will be
designated as a “Transitional Reporter” in the
Registry until you submit a complete emission
report for North America to the Registry. You
are allowed to report as a Transitional Reporter
for no more than two years. Your emission
report in your third reporting year must be
complete. For example, if you join the Registry
in 2010, you may submit transitional data to the
Registry for reporting years 2010 and 2011.
However, beginning with reporting year 2012
you must report completely.

Complete emissions reports account for all
emissions of the six internationally-recognized
GHGs, from all operations within Canada,
Mexico, and the U.S. These reporting
requirements are relaxed for Transitional
Reporters. If you opt to report on a transitional

basis, the following options are available to you:

e Geographic Boundaries: You may opt to
limit your emission report to one or more
countries, states, or provinces, rather than
reporting for all of North America.

e Required Emissions: You may opt to
report fewer than the six internationally
recognized GHGs normally required by the
Registry and/or fewer than all your emission
sources.

8.2 Minimum Reporting
Requirements for Transitional
Reporting

While the Registry is somewhat flexible with
respect to transitional reporting, all Transitional
Reporters must meet the following minimum
reporting requirements.

A Transitional Reporter must report at a
minimum all CO, emissions from stationary
combustion for all of its operations in at
least one state or province.

If you choose to report for several
states/provinces, you must report, at a
minimum, CO, from all stationary combustion
sources within those states/provinces.
However, you are encouraged to exceed the
minimum requirements and report as
comprehensively as possible.

All Transitional Reports must be third-party
verified by a Registry-approved Verifier.

Transitional reports, like comprehensive
reports, must be third-party verified by a
Registry-approved Verifier. You may “import”
or transfer transitional data from other GHG
programs and registries to the Registry, as long
as the data transferred meets the Registry’s
transitional reporting requirements. Transitional
data transferred from other programs must be
verified by a Registry-approved Verifier. Thus,
if transitional data was previously verified by an
un-approved third party prior to its transfer to
the Registry, it will need to be re-verified.

8.3 Public Disclosure of
Transitional Data

Like complete emission reports, transitional
emission reports will be disclosed to the public
after they are verified and submitted to the
Registry. CRIS will include a report heading on
your emission report that discloses that your
report is “Transitional” to distinguish it from

Transitional Reporting (Optional)




complete emission reports. Please refer to public disclosure of emission reports.
Chapter 20 for more information about the

Example 8.1 Transitional Reporting

Alpha Company is a diverse manufacturer with operations throughout North America and
emissions of four of the six internationally recognized greenhouse gases (carbon dioxide,
methane, nitrous oxide, and HFCs). Alpha is planning to provide its first annual report to the
Registry in 2010; this report will cover Alpha’s 2009 emissions. However, as Alpha has never
conducted a full emissions inventory across all of its operations, it plans to report its 2009
emissions as a Transitional Reporter. For 2009, it limits its report to stationary combustion CO,
emissions from all of its facilities in Texas, Oklahoma and Arkansas.

For 2010, Alpha expands its report to include CH, as well as CO,, for all sources (mobile
combustion, process and fugitive emission sources as well as stationary combustion sources)
from all of its operations in the United States. For its 2011 emission report, Alpha may no longer
report transitionally, and thus reports all of its emissions for all six internationally recognized
GHGs, from all of its facilities and sources in the U.S., Canada and Mexico.

Note that the flexibility to report transitionally pertains only to gases, states/provinces and sources.
Thus, while Alpha limits its 2009 report to one GHG and three states, it must still report
comprehensively for the selected GHG and states. In other words, it must report all stationary
combustion CO, emissions from all of its facilities and sources in these three states. Note also
that while Transitional Reporters may opt to report fewer than all six internationally recognized
GHGs, they must at a minimum report CO, emissions from stationary combustion.

The following table represents Alpha Company’s GHG emissions inventory, and the portions of the
inventory reported in each year:

Geographic | CO,Emissions: | CH, Ye) HFC PFC
Location of | Stationary All Emissions | Emissions | Emissions | Emissions
Facilities Combustion | Other

Sources
Texas,
Oklahoma, 2009 2010 2010 2011 2011 N/A N/A
and
Arkansas
All Other 2010 2010 2010 2011 2011 N/A N/A
U.S. States
Canada 2011 2011 2011 2011 2011 N/A N/A
Mexico 2011 2011 2011 2011 2011 N/A N/A

Chapter 8
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CHAPTER 9: HISTORICAL REPORTING (OPTIONAL)

9.1 Reporting Historical Data

You may opt to submit historical emissions data
on a calendar year basis. Historical data is
defined as all data for years prior to your first
reporting year.

If your first reporting year in the Registry is
2009, any emission reports you submit prior to
2009 are considered historical. You may
choose to report historical data beginning in any
year as long as you report all subsequent years
of data. For example, if your first reporting year
is 2009, you may choose to report historical
data starting in 1996. However, you must
report your emissions for all subsequent years
up to and including 2008 (1996 — 2008). You
may not have gaps in your historical time
series, or between your historical data and your
first reporting year.

9.2 Minimum Reporting
Requirements for Historical Data

While the Registry is flexible with respect to
how many years of historical data you submit,
all historical data must meet the following
minimum reporting requirements for the
Registry to accept it:

All historical emission reports must include at
least:

o Entity-level emissions of CO, from
stationary combustion for all operations in at
least one state or province

e Third-party verified data (the data does NOT
need to be verified by a Registry-approved
Verifier if it has already been verified under
another program; however, formal written
attestation of verified data by a credible

Verifier must be submitted to the Registry
along with the historical emission report)

Data that does not meet the above reporting
requirements will not be accepted by the
Registry.

9.3 Importing Historical Data

You may “import” or transfer historical data from
other GHG programs to the Registry. Like all
other historical data, imported historical data
that is transferred from other programs must
meet the minimum requirements outlined in the
above section. If the transferred historical data
was verified by a third party as part of the other
GHG program, this data need not and should
not be re-verified. Historical data reported to
the Registry that has not been verified by a third
party (either because it was never reported
under other GHG programs, or because the
GHG program from which it was transferred did
not require third-party verification) must be
verified using a Registry-approved Verifier as
outlined in Chapter 19 and the Registry’s
General Verification Protocol.

9.4 Public Disclosure of Historical
Data

Like complete and transitional data, the
Registry will disclose historical data to the
public. If your historical emission report does
not meet the Registry’s requirements for
completeness, it will be labeled “Historical Data
for transparency purposes. If your historical
data was transferred from another GHG
program, that program will also be cited on your
historical emission report. For more information
about the public disclosure of data, please refer
to Chapter 20.

Historical Reporting (Optional)




Part Ill: Quantifying Your Emissions

CHAPTER 10: INTRODUCTION TO QUANTIFYING YOUR
EMISSIONS

After setting your entity’s boundaries and
identifying which sources to report, you must
quantify your entity’s emissions. In some
cases, you may be able to directly measure
GHG emissions by monitoring exhaust streams,
such as for large stationary combustion units
equipped with continuous emissions monitoring
systems (CEMS). More often, you will apply
calculation tools and methodologies to estimate
GHG emissions using activity data such as fuel
use. Part lll provides emissions quantification
guidelines that provide step-by-step guidance
on how to quantify GHG emissions for your
various sources of emissions.

Cross-Sector and Sector-Specific
Sources

Chapters 12-16 of Part Ill provide guidelines for
quantifying emissions from cross-sector
sources, that is, sources that apply to a wide
variety of reporting entities, regardless of
industry sector. These sources include:

o Chapter 12: Stationary combustion

e Chapter 13: Mobile combustion

o Chapter 14: Electricity use

e Chapter 15: Use of imported steam, district
heating, cooling, and electricity from

combined heat and power (CHP)®

o Chapter 16: Use of refrigeration and air
conditioning equipment

You will need to use some or all of these
chapters to quantify emissions, depending on
your entity’s emissions sources.

®> Combine heat and power (CHP) is also sometimes
referred to as cogeneration.

Appendix E provides guidelines for quantifying
various emissions from sector-specific
sources—that is, sources that apply only to
particular industry sectors. These sources are
specific to the following industry sectors:

Adipic acid production

Aluminum production

Ammonia production

Cement production

Electricity transmission and distribution
HCFC-22 production

Iron and steel production

Lime production

Nitric acid production

Pulp and paper production
Refrigeration and air condition equipment
manufacturing

¢ Semiconductor manufacturing

Only reporting entities with emissions sources
in these sectors will refer to these sections.

You will need to make use of all chapters and
sections of Appendix E that are relevant to your
organization. For example, an entity involved in
iron and steel production may need to make
use of each of the cross-sector chapters
(Chapters 12-16) as well as Section E.7 of
Appendix E, which provides methodologies
specific to the iron and steel sector.

Calculation-Based Methodologies

Most Reporters will use calculation-based
methodologies to quantify their organizations’
GHG emissions. Calculation-based
methodologies involve the calculation of
emissions based on “activity data” and emission
factors. Activity data can include data on fuel
consumption, input material flow, or product
output. Emission factors are determined by
means of direct measurement and laboratory
analyses or by using generalized default

Introduction to Quantifying Your Emissions
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factors. Calculations should be rounded up to
one significant digit.

Tier levels (see below) are assigned based on
the use and origin of different variables included
in calculation methodologies, including activity
data and emission factors. Tiers are included
to provide greater transparency with respect to
the accuracy of reported emissions.

Measurement-Based Methodologies

Measurement-based methodologies determine
emissions by means of continuous
measurement of the exhaust stream and the
concentration of the relevant GHG(s) in the flue
gas. Direct measurement will only be relevant
to entities with facilities using existing
continuous emission monitoring systems
(CEMS), such as power plants or industrial
facilities with large stationary combustion units.
Reporters without existing monitoring systems
will not need to install new monitoring
equipment to comply with the Registry’s
quantification requirements. Those with CEMS
should follow the guidance provided in Chapter
12.

Data Quality Tiers

The use of common quantification guidelines
ensures that facilities and entities reporting to
the Registry quantify their emissions
consistently, such that a “ton of CO, is a ton of
COy” throughout the Registry. The Registry
uses a tiered quantification system to rank
emissions quantification methodologies
according to their levels of accuracy.

In this system, “Tier A” designates the
preferred, or most accurate, approach for a
given emissions source; “Tier B” represents an
alternative second-best approach; and

“Tier C” represents the least accurate, but still
acceptable approach. Note that in some cases
there may be multiple approaches given the
same tiered ranking (such as A1 and

A2), while for other sources there may only be
one or two available quantification approaches
for a given source (such as A and B).

Selecting a Tier

You are always encouraged to use the most
accurate methodology for each emissions
source, namely the Tier A method. If you
cannot use the Tier A method—for example,
due to technical constraints or excessive costs
of data collection—you should use the next best
available method, namely Tier B. In the event
that the Tier A and Tier B methods are not
technically possible or impose excessive costs
for a particular source, you should use the Tier
C method to quantify your emissions.

The use of higher tier methods is strongly
encouraged by the Registry, but is not required.
You may use the lowest tier methods provided
in Part 1l for purposes of reporting. Note,
however, that future regulatory programs may
specify that higher accuracy methodologies be
used. You may find that using the highest tier
methods feasible also ensures the greatest
likelihood that reported emissions data will be
considered robust by stakeholders and reduces
the risk that you will need to increase the
stringency of data collection methodologies in
the future.

Regardless of the approach employed, you
must report consistently over time to ensure the
comparability of your emissions data over time.
However, if you develop the capability to use a
higher tier method for a particular source (such
as moving to a Tier A method from a Tier B
method), you are encouraged to do so and
should continue using the Tier A method
consistently going forward (refer to Part Il,
Chapter 7 for requirements for updating your
base year emissions due to methodological
changes).

You must disclose the tiers and quantification
approaches used for the various sources within
each of your facilities. Reporters that quantify
their emissions primarily using Tier A methods,
thereby providing more robust emissions data,
will have the advantage of publicly
demonstrating their higher data quality to
stakeholders.

Introduction to Quantifying Your Emissions




Quantifying Emissions from Sources
without Registry-Approved
Methodologies

If the Registry has not endorsed guidelines for
quantifying emissions from a particular
emissions source, you should use existing
industry best practice methods. Methods should
be based on internationally accepted best
practices whenever possible, such as the
Intergovernmental Panel on Climate Change
(IPCC) Guidelines for National Greenhouse
Gas Inventories (2006); the WRI/WBCSD GHG
Protocol calculation tools and calculation
guidance (available at www.ghgprotocol.org);
and other internationally recognized sources
listed in the References section at the end of
this Protocol.

No tier levels will be designated for sources not
covered in Part Il or Appendix E of the GRP.
You should use the most accurate methods
whenever possible.

The Registry plans to develop sector-specific
protocols to provide more detailed guidance for
individual industry sectors. If you are interested
in learning more about the current status of
these sector-specific protocols, please visit the
Registry’s website at
www.theclimateregistry.org.

Using CRIS to Calculate and Report Your
Emissions

CRIS is the Registry’s GHG calculation, reporting,
and verification tool, which you will use to report
your emissions data to the Registry. The tool
allows you to easily calculate and report your
emissions data and generates user-friendly
reports for both the Reporter and the public. You
have two options for reporting data into CRIS:

e Enter pre-calculated emissions data: You may
report emissions data into CRIS that you have

already calculated on your own. CRIS will
automatically convert your emissions to CO,
equivalent. (You should also use this method
to report continuous emissions monitoring
data, if applicable.)

e Use the built-in calculation tool: You may use
CRIS to calculate your emissions for you
rather than calculating emissions data on your
own. CRIS will automatically calculate your
emissions based on the activity data you
enter (e.g., energy use data) and convert your
emissions to CO, equivalent.

If you enter pre-calculated emissions data, you
must read all relevant sections of Part Il to
ensure that you have properly calculated your
emissions. You will then use CRIS to report your
emissions for each emitting activity. When you
enter pre-calculated data, you must note which
tier/method you have used to calculate your
emissions as well as attach relevant
documentation to support your calculations.

If you use CRIS’s built-in calculation tool, you
must read Part Ill to determine the data that you
need to collect and enter into CRIS (such as
energy use data or more specific emission
factors, if applicable). CRIS will automatically
calculate your emissions using the equations
provided in Part lll. CRIS also contains all of the
Registry’s default factors provided in Part Il and
automatically keeps track of the tiers and
quantification methods you use to calculate your
emissions.

CRIS provides you with flexibility when entering
your emissions. You may use CRIS to enter
different levels of raw and calculated data. For
example, you may use CRIS to enter pre-
calculated emissions for several of your
stationary combustion sources, and also use
CRIS’ calculation tools to calculate your indirect
emissions.

Chapter 10
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CHAPTER 11: SIMPLIFIED ESTIMATION METHODS

The rules, methodologies and standards in the
GRP are designed to support the Registry’s
requirement of complete reporting of all of your
entity’s GHG emissions in North America. In
addition to complete reporting of all emissions,
you should calculate your emissions using the
Registry-approved methodologies described in
Part Ill and Appendix E as much as possible.
However, the Registry understands that entities
may have difficulty applying these methods to
every source within their organizational
boundaries—either because it is not possible or
not efficient to use them.

Therefore, in order to reduce the reporting
burden while retaining the requirement for
complete emission reporting, you are allowed to
use alternative, simplified estimation methods
for any combination of individual emission
sources (e.g., individual electricity generators,
vehicles, furnaces, etc.) and/or gases, provided
that the emissions from these sources and/or
gases are less than or equal to 5 percent of
your entity’s total emissions (i.e., the sum of
your Scope 1 and Scope 2 emissions,
aggregated on a CO, equivalency basis). The
remaining 95 percent of your emissions must
be calculated using the methodologies specified
in Part lll and Appendix E, if possible. If this is
not possible, please contact the Registry (866-
523-0764) to discuss the situation.

If you cannot efficiently calculate your
emissions using the Registry’s quantification
methodologies, then you may use alternative,
simplified estimation methods to estimate up to
5 percent of your total emissions. Once
estimated, you must include these emissions in
your annual emission report. Therefore, your
emission report will include 100 percent of your
GHG emissions. You must document the
simplified estimation methods that were used to
arrive at these values. In addition, you must
provide your Verifier with a list of the emission
source(s) you used to estimate your emissions.
Your estimated emissions will be aggregated
and included in your entity-level emission report

and your relevant facility-level emission reports,
if appropriate.

Note that this requirement is similar to the de
minimis concept used by other GHG registries
and programs. When reporting to programs that
employ de minimis, a small portion of an entity’s
emissions (such as 3 or 5 percent) may be
considered eligible for exclusion from an
emissions inventory.

The Registry allows Reporters to use rough,
upper-bound, simplified methods to estimate
emissions from small sources, but requires that
those emissions estimates be included, rather
than excluded, from your emissions inventory.
The intent of this provision is to uphold the
principle of completeness without adding
significant additional costs compared to the de
minimis exclusion approach.

Using Simplified Estimation Methods

The Registry does not provide a list of simplified
estimation methods for you to use. No list would
be comprehensive in accounting for all of the
possible emissions sources. Instead, you may
develop and implement simplified estimation
methods as necessary and appropriate for your
emissions inventory. In developing simplified
estimation methods, you should always use
upper-bound assumptions following the
principle of conservativeness, i.e., erring on the
side of overestimating rather than
underestimating your emissions.

Simplified Estimation Methods




Example 11.1 Simplified Estimation of
Mobile Combustion Emissions

The calculation of methane (CH,) and nitrous
oxide (N,O) emissions from mobile combustion
requires data on vehicle miles traveled by
vehicle type (see Chapter 13). If you do not
have data on distance traveled, but instead
have data on fuel use, you may estimate
distance traveled using fuel use data. However,
this is already a Registry-approved method
(Tier C), so this does not constitute a simplified
estimation method.

If you do not have data on either distance
traveled or fuel use, you could estimate CH,
and N,O emissions using some other proxy
data, for example, the amount of time (e.g.
hours) that a vehicle was operated. Using hours
as a proxy for distance traveled constitutes a
simplified estimation method because it gives
only a rough estimate of actual emissions. As
long as the estimated emissions from this
source (and all other simplified estimation
sources) fall below 5 percent of your entity’s
total emissions, you may use a simplified
method. Be sure to always use upper-bound,
conservative assumptions in developing
simplified estimation methods (in this case,
when estimating distance traveled based on
hours operated).

Once you have completed your annual
emissions report including simplified, upper-
bound emissions estimates for a set of
emission sources and/or gases, you do not
have to re-estimate the emissions for this set of
sources/gases in subsequent years unless your
initial assumptions change. Instead, you may
simply report your estimated emissions for each
reporting year. However, if your initial
assumptions change, you must recalculate your
simplified emissions estimates using new
assumptions.

Furthermore, if you find that your recalculated
emissions now exceed 5 percent of your total
entity-wide emissions, or if your total entity-wide
emissions decline such that your originally
estimated emissions no longer represent 5

percent or less of the total, you must re-select
the sources and/or gases included in your
simplified estimation calculations such that the
resulting simplified estimates will once again
sum to less than 5 percent of your total entity
emissions (i.e. the sum of Scope 1 and Scope 2
emissions on a CO, equivalency basis).

Simplified Methods and Geographic
Boundaries

If you are reporting your complete North
American emissions, the 5 percent threshold for
using simplified estimation methods refers to
the sum of your total Scope 1 and Scope 2
emissions from all sources in these three
countries.

Selecting Sources and Gases for the
Application of Simplified Estimates

The sources and gases that may be estimated
using simplified methods will vary from Reporter
to Reporter. For example, fugitive GHG
emissions may fall under the 5 percent
threshold for some Reporters, but will likely
exceed 5 percent for Reporters involved in the
transmission and distribution of natural gas.
Similarly, some Reporters may choose to apply
simplified estimation methods for their non-CO,
gases, if non-CO, emissions are less than 5
percent of the Reporter’s total emissions.

You have some discretion in identifying which
emissions to estimate using alternative,
simplified methods. Example 11.2 provides
guidance on the kinds of upper-bound methods
that should be used as simplified alternatives to
Registry-approved methods.

Chapter 11
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Example 11.2 Estimating Emissions Using Simplified Methods

A hotel chain with hotels located throughout the U.S. is planning to report its GHG emissions
to the Registry. Using the Registry-approved methods in Part lll, it has already calculated its
GHG emissions for most of its sources, including:

¢ Indirect emissions from electricity purchases
e Direct emissions from fuel used in stationary combustion units

o Direct emissions from courtesy vans used at some of the hotels to shuttle customers
to and from local airports

o Direct emissions of HFCs from the hotels’ HVAC system.

Total emissions of all GHGs from these sources are calculated as 36,472 metric tons CO,
equivalent.

There is one emissions source remaining to be quantified—the lawnmowers that are used to
maintain the grounds at the hotels. There are 50 such lawnmowers in use at 47 different
locations. However, only five of the hotels have kept fuel purchase records for their
lawnmowers. Because data on all 50 lawnmowers are lacking, and the lawnmowers as a
whole are likely to represent a very small source (less than 5 percent) of emissions relative
to the other sources, the hotel chain decides to compute emissions for one lawnmower, and
multiply the result by 50 to obtain a simplified estimate of emissions for all 50 lawnmowers.
Recognizing the importance of developing a conservative emissions estimate, the hotel
chain selects the lawnmower in use at its Miami, Florida location for three reasons. First,
fuel consumption data is available for this lawnmower. Second, unlike the lawnmowers at its
more northerly locations, this lawnmower is in use year round, and hence its emissions tend
to be relatively high. And third, the grounds at the Miami hotel are extensive, and hence
more fuel is required to mow the lawn at this hotel than at most of the other hotels owned by
the chain.

The hotel chain calculates the emissions of the Miami lawnmower to be 0.32 metric tons CO,
equivalent. Multiplying this result by 50, total lawnmower emissions for the chain as a whole
are conservatively estimated as 16 metric tons CO, equivalent. Adding this value to the total
emissions estimate for all of the other sources yields 36,488 metric tons CO, equivalent.

The estimated lawnmower emissions represent less than 0.05 percent of this total—well
below the 5 percent threshold for the use of simplified estimation methods. Therefore, the
hotel chain’s use of the simplified estimation method is allowable in this situation, and the
chain reports the resulting 16-metric ton value as its estimate of emissions from its
lawnmowers.

Simplified Estimation Methods




CHAPTER 12: DIRECT EMISSIONS FROM STATIONARY
COMBUSTION

Who should read Chapter 12:

e Chapter 12 applies to Reporters who combust fuels to generate electricity, heat, steam, or

power using equipment in a fixed location.
What you will find in Chapter 12:

e This chapter provides guidance on determining your direct emissions of CO,, CH,4, and N,O
from stationary combustion, such as through power generation, manufacturing, or other
industrial activities involving the combustion of fuels.

Information you will need:

¢ You will either need CEMS data or information about the type and quantity of fuels

consumed.
Cross-References:

¢ If your organization imports steam or district heating or cooling, refer to Chapter 13 for

guidance.
Data Quality Tiers: Data Quality Tiers:
Direct CO, Emissions From Stationary Direct CH, and N,O Emissions From
Combustion Stationary Combustion
Tier Method Emission Factors Tier Method Emission Factors
Continuous emissions Continuous
A1 | Direct monitoring (CEMS) in Direct emissions
Monitoring | accordance with 40 CFR A monitoring or
Measurement o
Part 75 periodic direct
e Measured carbon content measurements
of fuels (per unit mass or Calculation Default emission
Calculation [ volume), or B Based on factors by sector
A2 | Basedon |e Measured carbon content Fuel Use and technology type
Fuel Use of fuels (per unit energy) Calculation Default emission
and measured heat content c Based on factors by sector
of fuels Fuel Use and fuel type
e Measured heat content of . .
fuels and default carbon stationary sources include power plants,
content (per unit energy) refineries, and manufacturing facilities. Smaller
5 Calculation or ’ stationary sources include commercial and
Based on « Measured carbon content reS|dent|_aI furn_aC(_as. Examp!es of stationary
Fuel Use (per unit energy) and combustion units include boilers, burners,
default heat co}rl1tent of turbines, furnaces, and internal combustion
fuels engines. Figure 12.1 gives guidance on how to
Calculation select a particular CO, emissions quantification
C B:sizudaor? Default CO, emission methodology based on the data that is available N
Fuel Use factors by fuel type to you. Figure 12.2 gives similar guidance for s
direct CH, and N,O emissions from stationary 15!
: . . combustion. &
Stationary combustion refers to the combustion of O

fuels to produce electricity, heat, or motive power
using equipment in a fixed location. Typical large
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12.1 Measurement Using Continuous
Emissions Monitoring System Data

Tier A1 Method: Direct Monitorina

Some facilities, such as power plants and large
industrial plants, have continuous emissions
monitoring systems (CEMS) that track their CO,
emissions. Entities that report CO, emissions
data to the U.S. EPA according to 40 CFR Part
75 and/or state/province or local environmental
agencies should report the same CO, emissions
information to the Registry. CO, data should be
monitored in accordance with the requirements of
the 40 CFR Part 75 rule, which includes
requirements for installing, certifying, operating,
and maintaining CEMS for measuring and
reporting CO, as well as SO,, NO,, O,, opacity,
and volumetric flow. You may use either of the
two following CEMS configurations to determine
annual CO, emissions:

1. A monitor measuring CO, concentration
percent by volume of flue gas and a flow
monitoring system measuring the volumetric
flow rate of flue gas can be used to
determine CO, mass emissions. Annual
CO, emissions are determined based on
the operating time of the unit.

2. A monitor measuring O, concentration percent
by volume of flue gas and a flow monitoring

system measuring the volumetric flow rate of
flue gas combined with theoretical CO, and
flue gas production by fuel characteristics can
be used to determine CO; flue gas emissions
and CO, mass emissions. Annual CO,
emissions are determined based on the
operating time of the unit.

You must specify which CEMS configuration you
use. Refer to U.S. EPA’s resources on 40 CFR
Part 75 at
www.epa.gov/airmarkets/emissions/rules.html.
Direct monitoring using CEMS in accordance
with Part 75 is designated a Tier A1 method for
measuring CO, emissions from stationary
combustion.

If you do not own or operate a stationary
combustion unit equipped with a CEMS, you
should calculate your emissions from stationary
combustion using the method outlined in
Section 12.2. For whichever method or
combination of methods you use to quantify
your CO, emissions, you should use the same
reporting methodology from year to year to
maintain consistency and comparability
between years.

For Reporters in the electric power sector,
additional specifications on using CEMS will be
developed in a forthcoming power/utility sector
protocol.
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Figure 12.1 Selecting Data Quality Tiers: Direct CO, Emissions from Stationary Combustion
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Figure 12.2 Selecting Data Quality Tiers: Direct CH, and N,O Emissions from Stationary

Combustion
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Biofuels, Waste Fuels, and Biomass Co-Firing in a Unit with CEMS

Biofuels

Biofuels such as landfill gas, wood, and wood waste may be combusted in addition to fossil fuels. You must
report your CO, emissions from fossil fuel combustion separately from your CO, emissions from biomass
combustion. CO, emissions from fossil fuel combustion are reported in Scope 1, while CO, emissions from
biomass combustion are reported separately from the scopes. The same step-by-step procedure for
determining GHG emissions from fossil fuels applies to non-fossil fuels. Note that emissions of CH4 and N,O
from biomass combustion are included in Scope 1 and are not treated differently from CH4 and N,O emissions
from fossil fuel combustion.

Waste Fuels

For facilities that combust municipal solid waste (MSW), you must calculate or monitor your CO, emissions
resulting from the incineration of waste of fossil fuel origin (e.g. plastics, certain textiles, rubber, liquid solvents,
and waste oil) and include those emissions as direct CO, emissions (Scope 1). Your CO, emissions from
combusting the biomass portion of MSW (e.g., yard waste, paper products, etc.) must be separately calculated
and reported as biogenic CO, emissions (reported separately from the scopes). Information on the biomass
portion of MSW will be site-specific and should be obtained from a local waste characterization study. You may
also use the methodology described in ASTM D6866 (see below for more information).

Biomass Co-Firing in a Unit with CEMS

The Registry requires that participants identify and report biomass CO, emissions as “biogenic emissions,”
separate from fossil fuel emissions. Thus, if you combust biomass fuels in any of your units using CEMS to
report CO, emissions, you must calculate the emissions associated with the biomass fuels (Equation 12a) and
subtract this from your total measured emissions (Equation 12b). You must report these separately from your
fossil fuel emissions, along with any other biogenic emissions.

The following example illustrates a case where biomass is co-fired and emissions are monitored through a
CEMS. An electric utility company reports the CO, emissions from its major electric generating facilities using
the CEMS already installed on those units. At one of its natural gas-fired units it co-fires with wood; the
emissions associated with each combustion activity are mixed in the exhaust stack and measured collectively
by the CEMS device. To report its CO, emissions from this unit, the utility must calculate the portion of CO,
emissions from combusting wood, and subtract it from the measurement of total emissions. To do so, the entity
must quantify the amount of biomass consumed by the unit, and multiply that value by the wood-specific CO,
emission factor from Tables 12.2 — 12.3 (see Equation 12a). This value is then subtracted from the total CO,
emissions measured by the CEMS (see Equation 12b).

Calculating Biomass CO; Emissions
(Fuel Consumption in MMBtu)

[Equation 12a

CO; from Biomass Combustion = Biomass Consumed x Biomass Emission Factor x 0.001
(metric tons) (MMBtu) (kg CO,/MMBtu) (metric tons/kg)

Equation 12b Backing Out Biomass CO, Emissions from CEMS

CO, from Fossil Fuel Combustion = Total CEMS CO, Emissions - Total Biomass CO, Emissions
(metric tons) (metric tons) (metric tons)

Alternatively, instead of first calculating CO, from biomass combustion, you may first calculate CO, from fossil
fuel combustion. To do this, multiply fossil fuel consumption by an appropriate fuel-specific emission factor from
Tables 12.1 — 12.4 (see Section 12.2, Step 2 below). After deriving total CO, from fossil fuel combustion,
subtract this value from total CEMS CO, emissions to obtain CO, from biomass combustion.

As a third option for separately calculating the portion of CO, emissions attributable to fossil fuel versus
biomass, you may use the methodology described in ASTM D6866-06a, “Standard Test Methods for
Determining the Biobased Content of Natural Range Materials Using Radiocarbon and Isotope Ratio Mass
Spectrometry Analysis.” For further specifications on using this method, see California Air Resources Board
Regulation for the Mandatory Reporting of Greenhouse Gas Emissions, Section 95125(h)(2).

Direct Emissions from Stationary Combustion
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12.2 Calculating Emissions from
Stationary Combustion Using Fuel
Use Data

Estimating emissions from stationary
combustion using fuel use data involves the
following six steps:

1. Determine annual consumption of each fuel
combusted at your facility;

2. Determine the appropriate CO, emission
factors for each fuel;

3. Determine the appropriate CH, and N,O
emission factors for each fuel;

4. Calculate each fuel’'s CO, emissions;

5. Calculate each fuel’s CH4 and N,O
emissions; and

6. Convert CH,; and N,O emissions to CO,
equivalent and determine total emissions.

Step 1: Determine annual consumption of
each fuel combusted at your facility.

First identify all fuels combusted at your facility.
Examples of fuel types include bituminous coal,
residual fuel oil, distillate fuel (diesel), liquefied

petroleum gas (LPG), and natural gas.

Then determine your annual fuel use by fuel
type, measured in terms of physical units (mass
or volume). For stationary combustion sources,
the preferred method is to determine the amount
of fuel combusted at each combustion unit by
reading individual meters located at the fuel
input point, if applicable. Alternatively, you may
use fuel receipts or purchase records to
calculate your total fuel usage. Convert fuel
purchase and storage data to estimates of
measured fuel use using Equation 12c.

Accounting for Changes in Fuel

Equation 12c Stocks

Total Annual Fuel Consumption = Annual Fuel Purchases -
Annual Fuel Sales + Fuel Stock at Beginning of Year -
Fuel Stock at End of Year

Step 2: Determine the appropriate CO,
emission factor for each fuel.

Tier A2 Methnd- Actnal Fiiel

The preferred method is to derive an emission
factor for CO, using the measured
characteristics of the fuels combusted. This
method requires information on the heat content
and/or carbon content of the fuels. This
information can be determined either through
fuel sampling and analysis or from data provided
by fuel suppliers. Fuel sampling and analysis
should be performed periodically, the frequency
dependening on the type of fuel. In general, the
sampling frequency should be greater for more
variable fuels (e.g., coal, wood, solid waste) than
for more homogenous fuels (e.g., natural gas,
diesel fuel). You should collect and analyze fuel
data according to applicable industry-approved,
national, or international technical standards
regarding sampling frequency, procedures, and
preparation.

For additional resources on sampling rates and

methods, refer to:

e 40 CFR Part 75, Appendix G

e California Air Resources Board Regulation
for the Mandatory Reporting of Greenhouse
Gas Emissions, Section 95125(c)-(e)

e European Union, Monitoring and Reporting
Guidelines for the EU Emissions Trading
Scheme (2006), Section 13, “Determination
of Activity-Specific Data and Factors”

o WRI/WBCSD GHG Protocol Guidance:
Direct Emissions from Stationary
Combustion, Version 3.0 (July 2005), Annex
D (http://www.ghgprotocol.org)

The carbon content of each fuel can be
expressed in mass of carbon per mass of fuel
(such as kg C/short ton), mass of carbon per
volume of fuel (such as kg C/gallon), or mass of
carbon per unit energy of fuel (such as kg
C/MMBtu).

The heat content of each fuel is expressed in
units of energy per unit mass or volume (such as
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MMBtu/short ton or MMBtu/gallon) and should
be calculated based on higher heating values
(HHV). See the box “Estimating Emissions
Based on Higher Heating Values” below if you
have data based on lower heating values (LHV).

Multiply the heat content per unit mass or
volume (such as Btu/ton or Btu/gallon) by the
carbon content per unit energy (e.g., kg C/Btu)
to determine the mass of carbon per physical
unit of fuel (such as kg C/ton or kg C/gallon). If
you have measured carbon content data
expressed in mass of carbon per mass or
volume of fuel, you do not need to multiply by a
heat content factor, since your factor is already
in physical units.

To account for the small fraction of carbon that
may not be oxidized during combustion, multiply
the carbon content in physical units by the
fraction of carbon oxidized. If you do not have
oxidation factors specific to the combustion
source, use a default oxidation factor of 1.00
(100% oxidation). To convert from units of
carbon to units of CO,, multiply by 44/12, the
molecular weight ratio of CO, to carbon (see
Equation 12d).

Calculating CO; Emission Factors

Equation 12d | Using Measured Fuel Characteristics
(Fuel Consumption in Gallons)

Emission Factor (kg CO,/gallon) =
Heat Content x Carbon Content x % Oxidized x 44/12
(Btu/gallon) (kg C/Btu) (CO/C)

Tier B Method: Combining Actual and
Default Factors

You should use information on the measured
fuel characteristics of the fuels you combust
whenever possible. In some cases, you may be
able to obtain measured heat content
information (for example, from your fuel
supplier), but unable to obtain measured carbon
content data. Likewise, you may have measured
carbon content data but no measured heat
content data. In these cases, you should
combine your more specific data with default
factors from Tables 12.1 - 12.4. This method is
considered Tier B.

Tier C Method: Default Emission Factors

If you cannot determine the measured heat
content or measured carbon content of your
specific fuels, use the default emission factors
provided by fuel type in Tables 12.1 - 12.4.
Emission factors are provided in units of CO, per
unit energy and CO; per unit mass or volume. If
you combust a fuel that is not listed in the table,
you must derive an emission factor based on the
specific properties of the fuel using the Tier A2
method.

Step 3: Determine the appropriate CH, and
N,O emission factors for each fuel.

Estimating CH, and N,O emissions depends not
only on fuel characteristics, but also on
technology type and combustion characteristics;
usage of pollution control equipment; and
maintenance and operational practices. Due to
this complexity, estimates of CH, and N,O
emissions from stationary sources are much
more uncertain than estimates of CO,
emissions. CH, and N,O also account for much
smaller quantities of emissions from stationary
combustion than CO,.

Tier A Method: Direct Monitoring

If your facilities use direct monitoring to obtain
specific emission factors based on periodic
exhaust sampling, use these emission factors.

Tier B Method: Default Emission Factors
by Sector and Technology

If you can determine either the specific type of
combustion equipment used at your facilities or
your facilities’ specific commercial sectors use
factors from Tables 12.5 - 12.8 based on specific
types of combustion equipment and sector.

Direct Emissions from Stationary Combustion
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Estimating Emissions Based on Higher Heating Values

When calculating CO, emissions, all fuel data and factors must be based on the same heating value basis. In the United
States and Canada, higher heating values (HHV) are used to measure the heat content of fuels rather than lower heating
values (LHV). Therefore, estimates of GHG emissions from fuel combustion should be based on HHV. However, LHV are
typically used internationally, so you may be required to convert from LHV to HHV. Note that HHV are also referred to as
gross calorific values (GCV) and LHYV are also referred to as net calorific values (NCV). Converting from LHV to HHV is
inexact and depends on the actual characteristics of fuels, but you can convert from a LHV to a HHV basis using the
following “rule of thumb.”

Equation 12e | Converting from LHV to HHV

Btu = Btu +0.95 for solid and liquid fuels
HHV LHV

Btu = Btu + 0.90 for gaseous fuels
HHV LHV

Where Btu is fuel consumption data on an energy content basis (such as Btu or MMBtu) or a heat content factor (such as
Btu/gallon). Note that to convert carbon content factors (such as kg C/Btu) from LHV to HHV, you must multiply by 0.95
or 0.90 rather than divide because the Btu factor is in the denominator.

For example, natural gas has a heat content of 924 Btu/standard cubic foot on an LHV basis and a heat content of 1,027

Btu/standard cubic foot on an HHV basis. Natural gas has a carbon content of 16.08 kg C/MMBtu on a LHV basis and a

carbon content of 14.47 kg C/MMBtu on a HHV basis. To calculate a CO, emission factor for natural gas on the basis of
both LHV and HHV, use Equation 12f.

Example: Calculating CO, Emission Factors Using

St e J2i Measured Fuel Characteristics

Emission Factor = Heat Content x Carbon Content x % Oxidized x 44/12

(kg CO4/gallon) (Btu/gallon) (kg C/Btu) (CO/C)
LHV Emission Factor = 924 x 16.08 + 1,000,000 x 1.0 x 44/12 = 0.05448
(kg COy/scf) (Btu/scf) (kg C/MMBtu) (Btu/MMBtu) (CO,/C) (kg
CO;/scf)

HHV Emission Factor = 1027 x 14.47 + 1,000,000 x 1.0 x 44/12 = 0.05449
(kg CO/gallon) (Btu/scf) (kg C/MMBtu) (Btu/MMBtu) (CO./C) (kg
CO;/scf)

2T J310eyD
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Tier C Method: Default Emission Factors
by Sector and Fuel

Use Table 12.9 to obtain emission factors by fuel
type and sector.

Step 4: Calculate each fuel’'s CO, emissions
and convert to metric tons.

To determine your facility’s CO, emissions from
stationary combustion, multiply your fuel use
from Step 1 by the CO, emission factor from
Step 2, and then convert kilograms to metric
tons. Repeat the calculation for each fuel type,
then sum (see Equation 12g). Note that
Equation 12g expresses fuel use in gallons. If
fuel use is expressed in different units (such as
short tons, cubic feet, MMBtu, etc.), replace
“gallons” in the equation with the appropriate
unit of measure. Be sure that your units of
measure for fuel use are the same as those in
your emission factor.

Calculating CO; Emissions From

Equation 129 | Stationary Combustion

(Fuel use in gallons)
Fuel A CO, Emissions (metric tons) =
Fuel Consumed x Emission Factor + 1,000
(gallons) (kg COy/gallon) (kg/metric ton)

Fuel B CO, Emissions (metric tons) =
Fuel Consumed x Emission Factor + 1,000
(gallons) (kg COy/gallon) (kg/metric ton)

Total CO, Emissions (metric tons) =
CO, from Fuel A + CO, from Fuel B +
(metric tons) (metric tons)

(metric tons)

Step 5: Calculate each fuel’'s CH4 and N,O
emissions and convert to metric tons.

To determine your CH4 emissions from stationary

Calculating CH4 Emissions From
Stationary Combustion
Fuel/Technology Type A

CH, Emissions = Fuel Use x Emission Factor + 1,000,000
(metric tons) (MMBtu) (g CHs/MMBtu) (g/metric ton)

Equation 12h

Fuel/Technology Type B
CH, Emissions = Fuel Use x Emission Factor = 1,000,000
(metric tons) (MMBtu) (g CHs/MMBtu) (g/metric ton)

Total CH4 Emissions
(metric tons)
= CH, from Type A + CH, from Type B + ...
(metric tons) (metric tons) (metric tons)

Calculating N2O Emissions From

e Stationary Combustion

Fuel/Technology Type A

N.O Emissions = Fuel Use x Emission Factor + 1,000,000
(metric tons) (MMBtu) (g NoO/MMBtu) (g/metric ton)

Fuel/Technology Type B
N,O Emissions = Fuel Use x Emission Factor + 1,000,000
(metric tons) (MMBtu) (g N.O/MMBtu) (g/metric ton)

Total N,O Emissions (metric tons) =

NoO from Type A+ N,O from Type B + ...

(metric tons) (metric tons) (metric tons)
combustion at your facility, multiply your fuel use
from Step 1 by the CH,4 emission factor from Step
3, and then convert grams to metric tons. Repeat
the calculation for each fuel and technology type,
then sum (see Equation 12h). Note that Equation
12h expresses fuel use in MMBtu. If fuel use is
expressed in different units (such as gallons,
short tons, cubic feet, etc.) you must convert your
fuel use data to units of MMBtu. If you have a
measured heat content factor for your specific
fuels, use it to convert fuel data to energy units.
Otherwise, use a default heat content factor by
fuel from Tables 12.1 — 12.4. Be sure that your
units of measure for fuel use are the same as
those in your emission factor. Follow the same
procedure, using Equation 12i, to calculate total
emissions of N,O at your facility.

Step 6: Convert CH4 and N,O emissions to
units of CO, equivalent and determine total
emissions from stationary combustion.

Use the IPCC global warming potential (GWP)
factors provided in Equation 12j (and Appendix
B) to convert CH; and N,O emissions to units of
CO; equivalent. Then sum your emissions of all
three gases to determine your total emissions
from stationary combustion at your facility (see
Equation 12j).

Converting to CO,-Equivalent and
Determining Total Emissions

Equation 12j

CO; Emissions = CO, Emissions x 1
(metric tons CO,e)  (metric tons) (GWP)

CH4 Emissions = CH4 Emissions x 21
(metric tons CO,e)  (metric tons) (GWP)

N,O Emissions = N;O Emissions x 310
(metric tons CO,e)  (metric tons) (GWP)

Chapter 12

Total Emissions = CO,+ CH4 + N,O
(metric tons CO,e)  (metric tons COe)
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12.3 Allocating Emissions from
Combined Heat and Power
(Optional)

Accounting for the GHG emissions from a
Combined Heat and Power (CHP) facility is
unique because it produces more than one
useful product from the same amount of fuel
combusted, namely, electricity and heat or
steam. As such, apportionment of the GHG
emissions between the two different energy
streams may be useful.

Note that to comply with Registry reporting
guidelines, Reporters must only determine
absolute emissions from a CHP plant using the
same procedure for non-CHP plants described
in the previous section. However, Reporters
may also allocate emissions according to each
final product stream, i.e. electricity or steam, as
described in this section.

Note that a CHP facility refers to a system that
captures the waste-heat from the primary
electricity generating pathway and uses it for
non-electricity purposes. In contrast, a
combined cycle power plant that uses waste-
heat to generate electricity should be treated no
differently from stationary combustion
emissions as described in the previous section.

The most consistent approach for allocating
GHG emissions in CHP applications is the
efficiency method, which allocates emissions of
CHP plants between electric and thermal
outputs on the basis of the energy input used to
produce the separate steam and electricity
products. To use this method, you must know
the total emissions from the CHP plant, the total
steam (or heat) and electricity production, and
the steam (or heat) and electricity efficiency of
the facility. Use the following steps to determine
the share of emissions attributable to steam (or
heat) and electricity production.

Step 1: Determine the total direct emissions
from the CHP system.

Calculate total direct GHG emissions using the
methods described in the previous section. Like

the guidance for non-CHP stationary
combustion, calculating total emissions from
CHP sources is based on either CEMS or fuel
input data.

Step 2: Determine the total steam and
electricity output for the CHP system.

To determine the total energy output of the CHP
plant attributable to steam production, use
published tables that provide energy content
(enthalpy) values for steam at different
temperature and pressure conditions (for
example, the Industrial Formulation 1997 for the
Thermodynamic Properties of Water and Steam
published by the International Association for the
Properties of Water and Steam (IAPWS)).
Energy content values multiplied by the quantity
of steam produced at the temperature and
pressure of the CHP plant yield energy output
values in units of MMBtu. Alternatively,
determine net heat (or steam) production (in
MMBtu) by subtracting the heat of return
condensate (MMBtu) from the heat of steam
export (MMBtu). To convert total electricity
production from MWh to MMBtu, multiply by
3.412 MMBtu/MWh.

Step 3: Determine the efficiencies of steam
and electricity production.

Identify steam (or heat) and electricity
production efficiencies. If actual efficiencies of
the CHP plant are not known, use a default
value of 80 percent for steam and a default
value of 35 percent for electricity. The use of
default efficiency values may, in some cases,
violate the energy balance constraints of some
CHP systems. However, total emissions will still
be allocated between the energy outputs. If the
constraints are not satisfied, the efficiencies of
the steam and electricity can be modified until
constraints are met.

Step 4: Determine the fraction of total
emissions allocated to steam and electricity
production.

Allocate the emissions from the CHP plant to the
steam and electricity product streams by using
Equation 12k.
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Allocating CHP Emissions to

Equation 12k

Steam and Electricity
Step 1: EH=(H+eH)+[(H+eH)+(P+eP)]><ET

Step 2: E =E_-E
P T H

where:
En = Emissions allocated to steam production;

12.4 Example: Direct Emissions
from Stationary Combustion

F&M Manufacturing

F&M is a manufacturing facility. It has two 10
MW generating units, one burning natural gas
and one coal-fired unit. Neither is equipped with
a CEMS device. F&M also has a commercial
office building on-site that is heated with
distillate fuel. In this example, the entity uses a
Tier A2 method for estimating CO, emissions
and Tier C for estimating CH, and N,O
emissions.

Step 1: Determine annual consumption of
each fuel combusted at the facility.

F&M measures fuel used by its plants and
purchases its heating fuel for commercial use in
bulk by the barrel. Last year it consumed
769,921,800 standard cubic feet (scf) of natural
gas and 43,039 short tons of coal. It also
purchased 265 barrels of distillate fuel for
heating and sold 15 barrels. F&M began the
year with 12 barrels in storage and ended the
year with 24 barrels in storage. Using Equation
12c, F&M determined distillate fuel
consumption. The resulting total in barrels can
be converted to gallons by multiplying by 42
(see Equation 12c below).

H = Total steam (or heat) output (MMBtu);

ey = Efficiency of steam (or heat) production;
P = Total electricity output (MMBtu);

ep = Efficiency of electricity generation;

Er = Total direct emissions of the CHP system;
and

Er = Emissions allocated to electricity
production.

Step 2: Determine the appropriate emission
factors for each fuel.

F&M calculates CO, emission factors for each
of the three fuels using measured fuel
characteristics it obtained from its fuel suppliers
see Equation 12d below. F&M obtains emission
factors for CH, and N,O from Table 12.9
because it does not have monitoring data or
available data on specific combustion
technologies (see below).

Step 3: Calculate each fuel’'s CO, emissions
and convert to metric tons.

See Equation 12g below.

Step 4: Calculate each fuel’s CH; and N,O
emissions and convert to metric tons.

F&M first multiplies its fuel consumption in
physical units by its fuel-specific heat content
values to calculate fuel use in MMBtu for each
fuel. See Equations 12h and 12i below.

Step 5: Convert CH4 and N,O emissions to
units of CO, equivalent and determine total
emissions from stationary combustion.

See Equation 12] below.

Chapter 12
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Equation 12c Example: Accounting for Changes in Fuel Stocks

Total Annual Fuel Consumption =
Annual Fuel Purchases - Annual Fuel Sales + Fuel Stock at Beginning of Year - Fuel Stock at End of Year

Annual Distillate Fuel Use = 265 barrels - 15 barrels + 12 barrels - 24 barrels = 238 barrels x 42 gallons/barrel = 9,996 gallons

Fuel Consumption by Fuel Type and Sector
Annual

Fuel Type Sector ,
Consumption

Natural Gas Industrial 769,921,800 scf

Coal Industrial 43,039 short tons
Distillate Fuel | Commercial 9,996 gallons

Example: Calculating CO, Emission Factors Using Measured
Fuel Characteristics

Equation 12d ‘

Emission Factor = Heat Content x Carbon Content x % Oxidized x 44/12
(kg COy/gallon)  (MMBtu/gallon) (kg C/MMBtu) (CO,/C)

Natural Gas Emission Factor = 1,024 x 14.43 x 1.0 x 44/12 + 1,000,000 = 0.054
(kg CO4/scf) (Btu/scf) (kg C/MMBtu) (CO2/C) (Btu/MMBtu) (kg CO./scf)

Coal Emission Factor = 21.98 x 2549 x 1.0 x 44/12 = 2,054.32
(kg COy/short ton) (MMBtu/short ton) (kg C/MMBtu) (CO,/C) (kg CO,/short ton)

Distillate Emission Factor = 5.821 x 19.94 x 1.0 x 44/12 + 42 = 10.13
(kg CO,/gallon) (MMBtu/barrel) (kg C/MMBtu) (CO,/C) (gallons/barrel) (kg CO/gallon)

Emission Factors by Fuel Type and Sector

CO, Emission CH, Emission N,O Emission
A THEE Sl Factor Factor Factor
Natural Gas Industrial 0.054 kg/scf 1 g/MMBtu 0.1 g/MMBtu
Coal Industrial 56254'32 kgfshort | 44 o/MMBtY 1.6 g/MMBtu
Distillate Fuel | Commercial | 10.13 kg/gallon 11 g/MMBtu 0.6 g/MMBtu

Example: Calculating CO, Emissions From Stationary

Equation 129 | = 1 iction

Fuel A CO, Emissions = Fuel Consumed x Emission Factor + 1,000
(metric tons) (gallons) (kg COy/gallon) (kg/metric ton)

Natural Gas CO, Emissions = 769,921,800 x 0.054 + 1,000 = 41,714.2 metric tons
(metric tons) (scf) (kg COy/scf) (kg/metric ton)

Coal CO, Emissions = 43,039 x 2,054.32 + 1,000 = 88,415.9 metric tons
(metric tons) (short tons) (kg CO,/short ton) (kg/metric ton)

Diesel CO, Emissions = 9,996 x 10.13 + 1,000 = 101.3 metric tons
(metric tons) (gallons) (kg CO-/gallon) (kg/metric ton)

2T J310eyD

Total CO, Emissions = 41,714.2 + 88,415.9 + 101.3 = 130,231 metric tons
(metric tons) (metric tons) (metric tons) (metric tons)
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Example: Calculating CH4 Emissions
From Stationary Combustion

Equation 12h

Fuel A Equation 12i Example: Calculating N2O Emissions From
CH4 Emissions = Fuel Use x Emission Factor = 1,000,000 Stationary Combustion
(metric tons) (MMBtu) (g CH4/MMBtu) (g/metric ton)
Fuel A N,O Emissions = Fuel Use x Emission Factor + 1,000,000
NG CH, (metric tons) (MMBtu) (g No.O/MMBtu) (g/metric ton)
Emissions = 788,399.92 x 1 + 1,000,000 = 0.79 metric tons
(metric tons) (MMBtu) (g CH4/MMBtu) (g/metric ton) NG N,O
Coal CH, Emissions = 788,399.92 x 0.1 + 1,000,000 = 0.08 metric tons
Emissions = 951,931.82 x 11 + 1,000,000 = 10.47 metric tons (metrictons)  (MMBtu) (g N.O/MMBtu) (g/metric ton)
(metric tons) (MMBtu) (g CH4/MMBtu) (g/metric ton) Coal
Distillate Fuel N.O Emissions = 951,931.82 x 1.6 + 1,000,000 = 1.52 metric
CH, Emissions = 1,385.40 x 11 + 1,000,000 = 0.02 metric tons tons(metrictons)  (MMBtu) (g N.O/MMBtu) (g/metric ton)
(metrictons)  (MMBtu) (g CHJ/MMBtu) (g/metric ton) Distillate Fuel
N.O Emissions = 1,385.40 x 0.6 + 1,000,000 = 0.001 metric
Total CH4 Emissions =0.79 + 10.47 + 0.02 = 11.3 metric tons tons(metric tons) (MMBtu) (g N,O/MMBtu) (g/metric ton)
(metric tons) (metric tons)
Total N,O Emissions = 0.08 + 1.52 + 0.001 = 1.6 metric tons
(metric tons) (metric tons)

Example: Converting to CO;

Equation 12j | Equivalent and Determining
Total Emissions

CO, Emissions = 130,231 x 1 = 130,231
(metric tons CO,e) (metric tons) (GWP)

CH4 Emissions = 1.3 x 21 =237
(metric tons CO,e) (metric tons) (GWP)

N.O Emissions = 1.6 x 310 = 496
(metric tons CO,e) (metric tons) (GWP)

Total Emissions = CO,+ CH; + N,O = 130,964
(metric tons CO,e)  (metric tons CO.e)

Chapter 12
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Table 12.1 U.S. Default Factors for Calculating CO, Emissions from Fossil Fuel Combustion

Fuel Type

Coal and Coke

Heat Content

MMBtu / Short
ton

Tier B Method

Carbon Content
(Per Unit Energy)

kg C/ MMBtu

Fraction
Oxidized

CO; Emission
Factor
(Per Unit Energy)

kg CO2 / MMBtu

Tier C Method

CO; Emission
Factor

(Per Unit Mass or
Volume

kg CO2/ Short ton

Anthracite Coal 25.09 28.26 1.00 103.62 2,599.83
Bituminous Coal 24.93 25.49 1.00 93.46 2,330.04
Sub-bituminous Coal 17.25 26.48 1.00 97.09 1,674.86
Lignite 14.21 26.30 1.00 96.43 1,370.32
Unspecified (Residential/

Compmercial)( 2T A0 1.00 95.33 2,102.29
Unspecified (Industrial Coking) 26.27 25.56 1.00 93.72 2,462.12
Unspecified (Other Industrial) 22.05 25.63 1.00 93.98 2,072.19
Unspecified (Electric Utility) 19.95 25.76 1.00 94.45 1,884.53
Coke 24.80 31.00 1.00 113.67 2,818.93

Natural Gas (By Heat Content)

Btu / Standard
cubic foot

kg C/ MMBtu

‘ kg CO2 / MMBtu

kg CO,/ Standard
cub. ft.

975 to 1,000 Btu / Std cubic foot 975 — 1,000 14.73 1.00 54.01 Varies
1,000 to 1,025 Btu / Std cubic foot 1,000 - 1,025 14.43 1.00 52.91 Varies
1,025 to 1,050 Btu / Std cubic foot 1,025 — 1,050 14.47 1.00 53.06 Varies
1,050 to 1,075 Btu / Std cubic foot 1,050 - 1,075 14.58 1.00 53.46 Varies
1,075 to 1,100 Btu / Std cubic foot 1,075 - 1,100 14.65 1.00 53.72 Varies
Greater than 1,100 Btu / Std cubic

foot > 1,110 14.92 1.00 54.71 Varies
Unspecified

Weighted U.S. Average e 14.47 1,00 53.06 0.0546

Petroleum Products

MMBtu / Barrel

kg C/ MMBtu

kg CO2 / MMBtu

kg CO2/ gallon

Asphalt & Road Oil 6.636 20.62 1.00 75.61 11.95
Aviation Gasoline 5.048 18.87 1.00 69.19 8.32
Distillate Fuel Oil (#1, 2 & 4) 5.825 19.95 1.00 73.15 10.15
Jet Fuel 5.670 19.33 1.00 70.88 9.57
Kerosene 5.670 19.72 1.00 72.31 9.76
LPG (average for fuel use) 3.849 17.23 1.00 63.16 5.79
Propane 3.824 17.20 1.00 63.07 5.74
Ethane 2.916 16.25 1.00 59.58 4.14
Isobutene 4.162 17.75 1.00 65.08 6.45
n-Butane 4.328 17.72 1.00 64.97 6.70
Lubricants 6.065 20.24 1.00 74.21 10.72
Motor Gasoline 5.218 19.33 1.00 70.88 8.81
Residual Fuel Oil (#5 & 6) 6.287 21.49 1.00 78.80 11.80
Crude Oil 5.800 20.33 1.00 74.54 10.29
Naphtha (<401 deg. F) 5.248 18.14 1.00 66.51 8.31
Natural Gasoline 4.620 18.24 1.00 66.88 7.36
Other Oil (>401 deg. F) 5.825 19.95 1.00 73.15 10.15
Pentanes Plus 4.620 18.24 1.00 66.88 7.36
Petrochemical Feedstocks 5.428 19.37 1.00 71.02 9.18
Petroleum Coke 6.024 27.85 1.00 102.12 14.65
Still Gas 6.000 17.51 1.00 64.20 9.17
Special Naphtha 5.248 19.86 1.00 72.82 9.10
Unfinished Oils 5.825 20.33 1.00 74.54 10.34
Waxes 5.537 19.81 1.00 72.64 9.58
aste e 2 3 $ 0 B g CO g CO o) o)
Waste Tires 28.00 30.77 1.00 112.84 3,159.49

Source: U.S. EPA, Inventory of Greenhouse Gas Emissions and Sinks: 1990-2005 (2007), Annex 2.1, Tables A-31, A-32, A-35, and A-36,
except: heat content factors for Unspecified Coal (by sector), Naphtha (<401 deg. F), and Other Oil (>401 deg. F) (from U.S. Energy
Information Administration, Annual Energy Review 2006 (2007), Tables A-1 and A-5) and Carbon Content and Heat Content factors for Coke
and LPG (from EPA Climate Leaders, Stationary Combustion Guidance (2007), Table B-1). A fraction oxidized value of 1.00 is from the

Intergovernmental Panel on Climate Change (IPCC), Guidelines for National Greenhouse Gas Inventories (2006).

Note: Default CO, emission factors (per unit energy) are calculated as: Carbon Content x Fraction Oxidized x 44/12. Default CO, emission
factors (per unit mass or volume) are calculated using Equation 12d: Heat Content x Carbon Content x Fraction Oxidized x 44/12 x

Conversion Factor (if applicable). Heat content factors are based on higher heating values (HHV).
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Table 12.2 U.S. Default Factors for Calculating CO, Emissions from Non-Fossil Fuel

Tier B Method Tier C Method

Combustion

Fuel Type

Fraction
Oxidized

Carbon Content

Heat Content (Per Unit Energy)

Non-Fossil Fuels (Solid)
Wood and Wood Waste

MMBtu / Short ton

kg C/ MMBtu

15.38

25.60

CO; Emission
Factor
(Per Unit Energy)

kg CO2 / MMBtu

CO; Emission
Factor
(Per Unit Mass or

kg CO2/ Short ton

Btu / Standard
cubic foot

Landfill Gas (50% CH, / 50% CO,) 502.50 14.20 1.00

Non-Fossil Fuels (Gas)

kg C/ MMBtu

(12% moisture) 1.00 93.87 1,443.67
Kraft Black Liquor (North American
hardwood) 11.98 25.75 1.00 94.41 1,130.76
Kraft Black Liquor (North American
softwood 12.24 25.95 1.00 95.13 1,164.02

kg CO2 / MMBtu

52.07

kg CO2/ Standard
cub. ft.

0.0262

Wastewater Treatment Biogas Varies 14.20 1.00

52.07

Varies

Source: U.S. EPA Climate Leaders, Stationary Combustion Guidance (2007), Table B-2.

Conversion Factor (if applicable). Heat content factors are based on higher heating values (HHV).

Note: Default CO, emission factors (per unit energy) are calculated as: Carbon Content x Fraction Oxidized x 44/12. Default CO, emission
factors (per unit mass or volume) are calculated using Equation 12d: Heat Content x Carbon Content x Fraction Oxidized x 44/12 x

Direct Emissions from Stationary Combustion
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Table 12.3 Canadian Default Factors for Calculating CO, Emissions from Combustion of
Natural Gas, Petroleum Products, and Biomass

Tier B Method Tier C Method

Carbon CO; Emission
Content Heat Factor
(Per Unit Content (Per Unit Mass

Fuel Type

Fraction
Oxidized

2T J310eyD

Natural Gas

Electric Utilities, Industry, Commercial,
Pipelines, Agriculture, Residential

kg C/GJ

GJ / megalitre

or Volume

Producer Consumption

Natural Gas Liquids kg C/GJ GJ / kilolitre
Propane n/a 25.31 1.00 1518
Ethane n/a 17.22 1.00 981
Butane n/a 28.44 1.00 1739
Petroleum Products kg C/GJ GJ / kilolitre
Light Fuel Oil n/a 38.80 1.00 2873
Heavy Fuel Oil n/a 42.50 1.00 3127
Kerosene n/a 37.68 1.00 2589
Diesel n/a 38.30 1.00 2772
Petroleum Coke from Upgrading Facilities n/a 37.40 1.00 3547
Petroleum Coke from Refineries & Others n/a 33.52 1.00 3884
a g ega e g CO
Upgrading Facilities n/a 43.24 1.00 2173
Refineries & Others n/a 36.08 1.00 1777
Biomass kg C/GJ GJ /ton ‘ g CO,/ kg
Wood Fuel/Wood Waste n/a 18.00 1.00 1000
Spent Pulping Liquor n/a 14.00 1.00 1503

factors.

Source: Default CO, emission factors: Environment Canada, National Inventory Report, 1990-2005: Greenhouse Gas
Sources and Sinks in Canada (April 2007), Annex 12: Emission Factors, Tables A12-1, A12-2, A12-3 (2005 data) and
A12-22; Default Heat Content: Statistics Canada, Report on Energy Supply-demand in Canada, 2005 (2007), Energy
conversion factors, p. 116; Default Carbon Content: Canada-specific carbon content coefficients are not available. If
you cannot obtain measured carbon content values specific to your fuels, you should use the Tier C Method (default
CO; emission factor). Default Fraction Oxidized: Intergovernmental Panel on Climate Change (IPCC), Guidelines for
National Greenhouse Gas Inventories (2006).

Note: CO, emission factors from Environment Canada originally included fraction oxidized factors of less than 100
percent. Values were converted to include a 100 percent oxidation rate using 99.5 percent for natural gas and NGLs;
98.5 percent for petroleum products; and 95 percent for biomass, based on the rates used to calculate the original
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Table 12.4 Canadian Default Factors for Calculating CO, Emissions from Combustion of Coal

Tier B Method Tier C Method

Province and Coal Type

Newfoundland and Labrador

Canadian Bituminous

kg CIGJ

Carbon
Content

Heat

Content

GJ/ton

Fraction
Oxidized

CO; Emission
Factor
(Per Unit Mass)
kg CO,/ton

Anthracite

Prince Edward Island

Canadian Bituminous

Nova Scotia

Canadian Bituminous n/a 28.96 1.00 2272
U.S. Bituminous n/a 28.99 1.00 2311
Sub-Bituminous n/a 19.15 1.00 1751
New Brunswick

Canadian Bituminous n/a 26.80 1.00 2016
U.S. Bituminous n/a 28.99 1.00 2334
Quebec

Canadian Bituminous n/a 28.96 1.00 2272
U.S. Bituminous n/a 28.99 1.00 2367
Anthracite n/a 27.70 1.00 2414
Canadian Bituminous n/a 25.43 1.00 2277
U.S. Bituminous n/a 28.99 1.00 2457
Sub-Bituminous n/a 19.15 1.00 1751
Lignite n/a 15.00 1.00 1491
Anthracite n/a 27.70 1.00 2414

Manitoba

Alberta

Canadian Bituminous n/a 26.02 1.00 2275
U.S. Bituminous n/a 28.99 1.00 2457
Sub-Bituminous n/a 19.15 1.00 1751
Lignite n/a 15.00 1.00 1438
Anthracite n/a 27.70 1.00 2414
Canadian Bituminous n/a 25.43 1.00 1871
Lignite n/a 15.00 1.00 1441

British Columbia

Canadian Bituminous n/a 25.43 1.00 1871
Sub-Bituminous n/a 19.15 1.00 1783
Anthracite n/a 27.70 1.00 2414

All Provinces

26,83

Coke Oven Gas

kg CIGJ

n/a

Canadian Bituminous n/a 26.02 1.00 2093
U.S. Bituminous n/a 28.99 1.00 2457
Sub-Bituminous n/a 19.15 1.00 1783

GJ / megalitre|

19.14

1.00

Source: Default CO, Emission Factors: Environment Canada, National Inventory Report, 1990-2005: Greenhouse Gas Sources and Sinks in
Canada (April 2007), Annex 12: Emission Factors, Table A12-5 (1998-2005 data); Default Heat Content: Statistics Canada, Report on Energy
Supply-demand in Canada, 2005 (2007), Energy conversion factors, p. 116, except value for U.S. Bituminous which was taken from Appendix C of
this Protocol; Default Carbon Content: Canada-specific carbon content coefficients are not available. If you cannot obtain measured carbon content
values specific to your fuels, you should use the Tier C Method. Default Fraction Oxidized: Intergovernmental Panel on Climate Change (IPCC),
Guidelines for National Greenhouse Gas Inventories (2006). Note: CO, emission factors from Environment Canada originally included a fraction
oxidized factor of 99 percent. Values were converted to instead include a 100 percent oxidation rate.
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Table 12.5 Default CH, and N,O Emission Factors by Technology Type for the
Electricity Generation Sector (Tier B)

Fuel Type and Basic Technology Configuration (g/l\jl:l\:%tu) (g/l\';ll\z/loBtu)
 LiquidPuels

Residual Fuel Oil/Shale Oil Boilers Normal Firing 0.8 0.3

Tangential Firing 0.8 0.3
Gas/Diesel Oil Boilers Normal Firing 0.9 il

Tangential Firing 0.9 0.4
Large Diesel Oil Engines >600hp (447kW) 4.0 NA

Dry Bottom, wall fired 0.7 0.5
Pulverized Bituminous Combustion Boilers Dry Bottom, tangentially fired 0.7 1.4

Wet Bottom 0.9 1.4
Bituminous Spreader Stoker Boilers With and without re-injection 1.0 0.7
Bituminous Fluidized Bed Combustor Circulating Bed 1.0 611

Bubbling Bed 1.0 61.1
Bituminous Cyclone Furnace 0.2 1.6
Lignite Atmospheric Fluidized Bed NA 71.2
Boilers 0.9 0.9
Gas-Fired Gas Turbines >3MW 3.8 0.9
Large Dual-Fuel Engines 245 NA
Combined Cycle 0.9 2.8

Peat

Peat Fluidized Bed Combustor Circulating Bed 3.0 7.0

Bubbling Bed 3.0 3.0
Wood/Wood Waste Boilers 9.3 5.9
Wood Recovery Boilers 0.8 0.8

Source: IPCC, Guidelines for National Greenhouse Gas Inventories (2006), Chapter 2: Stationary Combustion, Table
2.6. Values were converted back from LHV to HHV using IPCC’s assumption that LHV are 5 percent lower than HHV
for coal and oil, 10 percent lower for natural gas, and 20 percent lower for dry wood. (The IPCC converted the original
factors from units of HHV to LHV, so the same conversion rates were used here to obtain the original values in units of
HHV. For purposes of reporting, the conversion factor of 20 percent for wood should not be used to convert between
LHV and HHV values; instead you should use a value of 5 percent. Refer to the box on “Estimating Emissions Based
on Higher Heating Values” in Section 12.2.) Values were converted from kg/TJ to g/MMBtu using 1 kg = 1000 g and 1
MMBtu = 0.001055 TJ. NA = data not available.

Table 12.6 Default CH; and N,O Emission Factors for Kilns, Ovens, and
Dryers (Tier B)

CH4 N2o
o ity | g e |
NA

Cement, Lime Kilns - Natural Gas 1.04

Cement, Lime Kilns — Oil 1.00 NA
Cement, Lime Kilns — Coal 1.00 NA
Coking, Steel Coke Oven 1.00 NA
Chemical Processes, Wood, Asphalt, Copper,

Phosphate Dryer - Natural Gas 1.04 NA
Chemical Processes, Wood, Asphalt, Copper,

Phosphate Dryer — QOil 1.00 NA
Chemical Processes, Wood, Asphalt, Copper,

Phosphate Dryer — Coal 1.00 NA

Source: IPCC, Guidelines for National Greenhouse Gas Inventories (2006), Chapter 2: Stationary Combustion, Table
2.8. Values were converted back from LHV to HHV using IPCC’s assumption that LHV are 5 percent lower than HHV for
coal and oil and 10 percent lower for natural gas. Values were converted from kg/TJ to g/MMBtu using 1 kg = 1000 g
and 1 MMBtu = 0.001055 TJ. NA = data not available.
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Table 12.7 Default CH, and N,O Emission Factors by Technology Type for the

) ) CHs N2O
e | @nae

Industrial Sector (Tier B)

Fuel Type and Basic Technology

Residual Fuel Oil Boilers 3.0 0.3
Gas/Diesel Oil Boilers 0.2 0.4
Large Stationary Diesel Oil Engines >600hp (447 kW) 4.0 NA
Liquefied Petroleum Gases Boilers 0.9 4.0

Solid Fuels

Other Bituminous/Sub-bit. Overfeed Stoker Boilers 1.0 0.7
Other Bituminous/Sub-bit. Underfeed Stoker Boilers 14.0 0.7
Dry Bottom, wall fired 0.7 0.5
Other Bituminous/Sub-bituminous Pulverized ErrgdBottom, tangentially 0.7 14
Wet Bottom 0.9 1.4
Other Bituminous Spreader Stokers 1.0 0.7
Other Bituminous/Sub-bit. Fluidized Bed Combustor ClrcuI?tlng Bed 1.0 61.1
Bubbling Bed 1.0 61.1
Boilers 0.9 0.9
Gas-Fired Gas Turbines >3MW 3.8 0.9
2-Stroke Lean Burn 658.0 NA
Natural Gas-fired Reciprocating Engines 4-Stroke Lean Burn 566.9 NA
4-Stroke Rich Burn 104.5 NA
Biomass
Wood/Wood Waste Boilers 9.3 5.9

Source: IPCC, Guidelines for National Greenhouse Gas Inventories (2006), Chapter 2: Stationary Combustion,
Table 2.7. Values were converted from LHV to HHV assuming that LHV are 5 percent lower than HHV for coal and
oil, 10 percent lower for natural gas, and 20 percent lower for dry wood. (The IPCC converted the original factors
from units of HHV to LHV, so the same conversion rates were used here to obtain the original values in units of

HHV. For purposes of reporting, the conversion factor of 20 percent for wood should not be used to convert between
LHV and HHV values; instead you should use a value of 5 percent. Refer to the box on “Estimating Emissions Based
on Higher Heating Values* in Section 12.2.) Values were converted from kg/TJ to g/MMBtu using 1 kg = 1000 g and

1 MMBtu = 0.001055 TJ. NA = data not available.
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Table 12.8 Default CH, and N,O Emission Factors by Technology Type for the

Commercial Sector (Tier B)
: : CHa N.O
by | (g

Fuel Type and Basic Technology

Residual Fuel Qil Boilers 1.4 0.3
Gas/Diesel Oil Boilers 0.7 0.4
Liquefied Petroleum Gases Boilers 0.9 4.0
Other Bituminous/Sub-bit. Overfeed Stoker Boilers 1.0 0.7
Other Bituminous/Sub-bit. Underfeed Stoker
Boilers 14.0 0.7
Other Bituminous/Sub-bit. Hand-fed Units 87.2 0.7
Dry Bottom, wall fired 0.7 0.5
Other Bituminous/Sub-bituminous Pulverized Dry Bottom, tangentially
Boilers fired 0.7 1.4
Wet Bottom 0.9 1.4
Other Bituminous Spreader Stokers 1.0 0.7
Other Bituminous/Sub-bit. Fluidized Bed Circulating Bed 1.0 61.1
Combustor Bubbling Bed 1.0 61.1
Boilers 0.9 0.9
Gas-Fired Gas Turbines >3MWa 3.8 1.3
Biomass
Wood/Wood Waste Boilers 9.3 5.9

Source: IPCC, Guidelines for National Greenhouse Gas Inventories (2006), Chapter 2: Stationary Combustion,

Table 2.10. Values were converted back from LHV to HHV using IPCC’s assumption that LHV are 5 percent lower
than HHYV for coal and oil, 10 percent lower for natural gas, and 20 percent lower for dry wood. (The IPCC
converted the original factors from units of HHV to LHV, so the same conversion rates were used here to obtain the
original values in units of HHV. For purposes of reporting, the conversion factor of 20 percent for wood should not
be used to convert between LHV and HHV values; instead you should use a value of 5 percent. Refer to the box on

“Estimating Emissions Based on Higher Heating Values" in Section 12.2.) Values were converted from kg/TJ to
g/MMBtu using 1 kg = 1000 g and 1 MMBtu = 0.001055 TJ.
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Fuel Type/
End-Use Sector

CH4
(g/MMBtu)

Table 12.9 Default CH,; and N,O Emission Factors By Fuel Type and Sector (Tier C)

N2O
(g/MMBtu)

Residential 316 1.6
Commercial 11 1.6
Industrial 11 1.6
Electric Power 1 1.6

Petroleum Products

Residential 11 0.6
Commercial 11 0.6
Industrial 3 0.6
Electric Power & 0.6

Natural Gas

Residential 5 0.1
Commercial o) 0.1
Industrial 1 0.1
Electric Power 1 0.1

Wood

Residential 316 4.2
Commercial 316 4.2
Industrial 32 4.2
Electric Power 32 4.2
Pulping Liquors

Industrial 2.5 2.0

Annex 3.1.

Source: EPA Climate Leaders, Stationary Combustion
Guidance (2007), Table A-1, based on U.S. EPA, Inventory of
Greenhouse Gas Emissions and Sinks: 1990-2005 (2007),
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CHAPTER 13: DIRECT EMISSIONS FROM MOBILE
COMBUSTION

Who should read Chapter 13:

o Chapter 13 applies to all Reporters that own or operate motor vehicles or other forms of
transportation.

What you will find in Chapter 13:

¢ This chapter provides guidance on calculating your direct emissions of CO,, CH,4, and N,O

from mobile combustion.
Information you will need:

¢ You will need information about the types of vehicles your organization operates, fuel
consumption data, and miles traveled for each type of vehicle. Fuel consumption data may
be obtained from bulk fuel purchases, fuel receipts, or direct measurements of fuel use.
Sources of annual mileage data include odometer readings, trip manifests or maintenance

records.
Cross-References:

o Refer to Chapter 16 to determine any fugitive emissions you may have from motor vehicle air

conditioning units, if applicable.

Data Quality Tiers:
Direct CO, Emissions From Mobile Combustion

Tier | Activity Data

Emission Factors

Data Quality Tiers:
Direct CH4 & N,O Emissions From Mobile
Combustion (Non-Highway Vehicles)

Al | Fuel use

e Measured carbon
content (per unit mass)
and measured density
of fuels, or

¢ Measured carbon
content (per unit
energy) and measured
heat content of fuels

A2 | Fuel use

e Measured heat content
of fuels and default
carbon content (per unit
energy), or

e Measured carbon
content (per unit
energy) and default heat
content of fuels

'rl'|e Activity Data Emission Factors
Default emission
A | Fuel use factors by vehicle type
and fuel type
Fuel use
estllmated. using Default emission
B | vehicle miles factors by vehicle type
traveled and and fuel tvpe
vehicle fuel yp
economy

Data Quality Tiers:
Direct CH4 & N,O Emissions From Mobile
Combustion (Highway Vehicles)

B | Fueluse

Default CO, emission
factors by fuel type

Fuel use
estimated

C using vehicle
miles traveled
and vehicle
fuel economy

Default CO, emission
factors by fuel type

'rl'|e Activity Data Emission Factors
Default emission
A | Miles traveled by | factors by vehicle type
vehicle type based on vehicle
technology
. Default emission
B \')Ae'ﬁ(s;lter?\/eéed bY | factors by vehicle type
yp based on model year
Distance Default emission
estimated using factors by vehicle type
C | fuel use and based on vehicle
vehicle fuel technology or model
economy year
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Mobile combustion sources include both on-
road and non-road vehicles such as
automobiles, trucks, buses, trains, ships and
other marine vessels, airplanes, tractors, and
construction equipment. The combustion of
fossil fuels in mobile sources emits carbon
dioxide (CO,), methane (CH,) and nitrous oxide
(N2O).

Emissions from mobile combustion can be
estimated based on vehicle fuel use and miles
traveled data. CO, emissions, which account for
the majority of emissions from mobile sources,
are directly related to the quantity of fuel
combusted and thus can be calculated using
fuel consumption data. CH4 and N,O emissions
depend more on the emission control
technologies employed in the vehicle and
distance traveled. Calculating emissions of CH,

and N,O requires data on vehicle
characteristics (which takes into account
emission control technologies) and vehicle
miles traveled.

Figure 13.1 gives guidance on how to select a
particular CO, emissions quantification
methodology based on available data for direct
CO; emission from mobile combustion. Figure
13.2 gives similar guidance for direct CH, and
N>O emissions from mobile combustion (highway
vehicles only).

Mobile sources may also emit
hydrofluorocarbons (HFCs) and
perfluorocarbons (PFCs) from mobile air
conditioning and transport refrigeration leaks.
See Chapter 16 for guidance on estimating
these additional mobile source emissions.

Chapter 13
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Figure 13.1 Selecting Data Quality Tiers: Direct CO, Emissions from Mobile Combustion
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Figure 13.2 Selecting Data Quality Tiers: Direct CH; and N,O Emissions from Mobile
Combustion (Highway Vehicles Only)
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13.1 Calculating CO, Emissions
from Mobile Combustion

Estimating CO, emissions from mobile sources
involves three steps:

1. Identify total annual fuel consumption by
fuel type;

2. Determine the appropriate emission factor;
and

3. Calculate total CO, emissions.

Step 1: Identify total annual fuel
consumption by fuel type.

Tier A/IB Method: Actual Use

The preferred approach is to obtain data on
actual fuel consumption by fuel type. Methods
include direct measurements of fuel use (official
logs of vehicle fuel gauges or storage tanks);
collected fuel receipts; and purchase records
for bulk storage fuel purchases, (in cases where
you operate a fleet and store fuel at a facility).
For bulk purchase records, use Equation 13a to
account for changes in fuel stocks when
determining your annual fuel consumption.
Total annual fuel purchases should include both
fuel purchased for the bulk fueling facility and
fuel purchased for vehicles at other fueling
locations.

Accounting for Changes in Fuel

Equation 132 g, -1 From Bulk Purchases

Total Annual Consumption = Total Annual Fuel Purchases +
Amount Stored at Beginning of Year — Amount Stored at End of
Year

Tier C Method: Estimation Based on

If you cannot obtain fuel use data, but have
information on annual mileage and fuel
economy for the vehicles you

operate, you may estimate your fuel
consumption using the following procedure:

1. Identify the vehicle make, model, fuel type,
and model years for all the vehicles you
operate;

2. ldentify the annual distance traveled by
vehicle type;

3. Determine the fuel economy of each
vehicle; and

4. Convert annual mileage to fuel consumption
using Equation 13b.

Sources of annual mileage data include
odometer readings or trip manifests that include
distance to destinations. The preferred method
for estimating fuel economy is to use company
records by specific vehicle, such as the miles
per gallon (mpg) values listed on the sticker
when the vehicle was purchased, vehicle
manufacturer documentation or other company
records. If this data is not available, you may
obtain fuel economy factors for passenger cars
and light trucks from the EPA website
www.fueleconomy.gov, which lists city,
highway, and combined fuel economy factors
by make, model, model year, and specific
engine type. If you have accurate information
about the driving patterns of your fleet, you
should apply a specific mix of city and highway
driving, using Equation 13b. Otherwise use the
combined fuel economy factor, which assumes
45 percent of your vehicles’ mileage is highway
driving and 55 percent is city driving.

For heavy-duty trucks, fuel economy data may
be available from vehicle suppliers,
manufactures, or in company records. If no
specific information is available, you should
assume fuel economy factors of 8.0 mpg for
medium trucks (10,000-26,000 Ibs) and 5.8
mpg for heavy trucks (more than 26,000 Ibs)
(Source: U.S. Department of Energy,
Transportation Energy Data Book, Ed. 26,
2007, Table 5.4).

If you operate more than one type of vehicle,
you must calculate the fuel use for each of your
vehicle types and then sum them together.

Estimating Fuel Use Based on

Equation 13b Distance

Fuel Use (gallons) =
Distance + [(City FE x City %) + (Highway FE x Hwy %)]

(miles) (mpg) (mpg)
FE = Fuel Economy

Direct Emissions from Mobile Combustion




Step 2: Select the appropriate CO, emission
factor for each fuel.

Tier A1 Method: Actual Fuel

The preferred approach is to measure the fuel
characteristics of the specific fuel consumed, or
obtain this data from your fuel supplier. Site-
specific emission factors can be determined
from data on either: a) fuel density and carbon
content of fuels, or b) heat content and carbon
content per unit of energy of fuels.

Fuel Density Approach

Multiply the fuel density (mass/volume) by the
carbon content per unit mass (mass C/mass
fuel) to determine the mass of carbon per unit
of volume of fuel (such as kg C/gallon). To
account for the small fraction of carbon that
may not be oxidized during combustion,
multiply the carbon content by the fraction of
carbon oxidized. If you do not have oxidation
factors specific to the combustion source, use a
default oxidation factor of 1.00 (100 percent
oxidation). To convert from units of carbon to
CO,, multiply by 44/12 (see Equation 13c).

Calculating CO, Emission Factors
Using the Fuel Density Approach
Emission Factor (kg CO,/gallon) =

Fuel Density x Carbon Content x % Oxidized x 44/12
(kg/gallon) (kg C/kg fuel) (CO/C)

Equation 13c

Calculating CO; Emission Factors

Equation 13d

Using the Heat Content Approach

Emission Factor (kg CO,/gallon) =
Heat Content x Carbon Content x % Oxidized x 44/12
(Btu/gallon) (kg C/Btu) (CO/C)

If you can obtain measured heat content data
but not measured carbon content data, use
your own heat content value and a default
carbon content factor from Table 13.1 (U.S.) or
Table 13.2 (Canada).

Tier A2 Method: Combinina Actual and

If you can obtain measured carbon content data
but not measured heat content data, use your
own carbon content value and a default heat
content factor from Table 13.1 (U.S.) or 13.2
(Canada).

Tier B/C Method: Default Emission

Heat Content Approach

Use this approach if you can obtain the heat
content and carbon content of each fuel from
your fuel supplier. Multiply the heat content per
unit volume (such as Btu/gallon) by the carbon
content per unit energy (such as kg C/Btu) to
determine the mass of carbon per unit volume
(such as kg C/gallon). To account for the small
fraction of carbon that may not be oxidized
during combustion, multiply the carbon content
by the fraction of carbon oxidized. If you do not
have oxidation factors specific to