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Overview 

• Importance of Emissions Inventories
• IPIECA/API/OGP Petroleum Industry Guidelines 

for Reporting Greenhouse Gas Emissions
• 2004 API Compendium of Greenhouse Gas 

Emissions Estimation for the Oil and Gas 
Industry

• SANGEA™ Energy and Emissions Estimating 
System
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SANGEATM

or Other Software *
Compendium

Guidelines

GHG Emissions 
Inventory

Emission 
Estimation Methods

Accounting and 
Reporting Guidance

Available Emission 
Estimation 

Approaches

Definition of 
Reporting Tiers

Software 
Output..

*Emission calculations made following Guidelines
accounting and reporting procedures and Compendium emission estimation
methods.

An Approach to Consistent 
Emissions Estimating
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Development of the Guidelines

• Voluntary guidelines for the accounting and 
reporting of GHG emissions from petroleum 
operations
– Accounting - recognition and consolidation of GHG 

emissions 
– Reporting - presentation of GHG data in formats 

tailored to the needs of various reporting uses
• Based on WRI/WBCSD GHG Protocol
• Workshop and review with industry peers
• Customized for petroleum industry 

– Discusses cost effectiveness and materiality in 
relation to completeness and accuracy.



5

Guidelines Overview

• Accounting and Reporting Principles
– Completeness
– Accuracy
– Consistency
– Relevance
– Transparency

• Setting the Boundaries
• Designing an Inventory to Monitor Performance
• Identification of Industry Emissions
• Evaluation of Oil & Gas Industry Emissions
• GHG Emissions Reporting
• Inventory Assurance Processes
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Operational Boundaries

• Direct Emissions – from sources owned or operated by 
reporting company
– Combustion
– Process emissions 
– Transportation
– Fugitive losses

• Indirect Emissions (optional) – consequence of reporting 
company but from sources owned by other parties
– Consumption of purchased energy

• Other Indirect Emissions (optional)
– Contractors

• Drilling
• Well maintenance
• 3rd party shipping
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• Link between Guidelines and Compendium

• Guidelines Tiers

– Tier A:  10-30%

– Tier B:  20-40%

– Tier C:  30-60%

Improved accuracy
Increasing level of    
effort and cost

Accuracy and Methodologies
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Estimation Options for 
Combustion

Estimation Tiers
Tier C Tier B Tier ASource

Category GHG Estimation Approach

(increasing accuracy)

Combustion
Sources

CO2 Fuel consumption based on
ratings, hours of operation
and assumed loads for
engines/turbines (energy
balance for boilers/heaters);
[Demonstrated in
Compendium Exhibit 3-3]

Fuel consumption based on
ratings, hours of operation
and loads for
engines/turbines (energy
balance for boilers/heaters);
[Demonstrated in
Compendium Exhibit 3-3]

Fuel consumption based on
single point metering and
integrating mass flow for fuel
gas, purchase records or tank
measurements for commodity
fuels (e.g., natural gas,
diesel);  [Compendium
Section 4.2.

Or default emission factors;
[Compendium Section 4.2
Demonstrated in Exhibits 4.3
and 4.5]

Or fuel emission factors
(mass/mass or mass/heating
value) based on default
factors. [Compendium
Section 4.2. Demonstrated in
Exhibits 4.3 and 4.5

Or fuel emission factors
(mass/mass or mass/heating
value) based on default
factors. [Compendium
Section 4.2. Demonstrated in
Exhibits 4.3 and 4.5 ]
Or factors based on actual
measurements of fuel
composition if available
[Compendium Section 4.1.
Demonstrated in Exhibit 4.1]

CH4 Not considered
[CH4 emission factors are provided in Compendium Section 4.3.  Calculations are
demonstrated in Exhibit 4.7.  Small contribution of CH4 from combustion sources is
demonstrated in Compendium Section 7
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API Compendium of GHG Emissions 
Estimation Methodologies

• Objectives –
– Promote consistency in estimating petroleum 

company’s GHG emissions 
– Provide technical expertise on existing methodologies 

and ways to improve and streamline GHG emission 
estimates

• Terms of Reference
– Review and evaluate existing methods and calculation 

approaches
– Provide recommendations on preferred and alternate 

methodology
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Compendium Project 
Background

• Emissions Methodology Workgroup established 
in 1999 to work with the Climate Steering 
Committee

• Initial Pilot Test Version – April 2001
• Revised Compendium – February 2004
• Structure

– Multi-sector petroleum industry participation to ensure 
coordinated industry effort

• Mandate
– Focus on industry sources
– Concentrate on CO2 and CH4
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Compendium At A Glance

• Preferred vs. alternative methods
– Decision trees to guide method selection
– Sample calculations to demonstrate computational 

approaches
– Case Studies to demonstrate aggregation

• By source category
– Combustion 

emissions

– Vented emissions

– Fugitive emissions

• By industry segment
– Exploration and 

Production

– Transportation and 
Distribution

– Refining
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Typical Methods Hierarchy

Types of Approaches Hierarchy
Published emission factors

Equipment manufacturer emission
factors

Engineering calculations

Monitoring over a range of conditions
and deriving emission factors

Periodic monitoring of emissions or
parameters for calculating emissions

Continuous emission monitoring *

Improved accuracy
Additional data requirements

Higher cost

*Applies broadly to most types of air emissions, but may not 
be directly applicable nor highly reliable for GHG 
emissions.
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2004 Compendium Revisions –
Emission Factor Details

• Reviewed/revised factors based on latest guidance
• Added N2O factors
• Enhanced international application

– SI and US units
– Country/regional specific emission factors

• Uncertainty values
• Fuel-based CO2 emission factors in HHV and LHV
• Composite country/regional electric grid emission 

factors
• Additional power output to energy input factors 

(engines)
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2004 Compendium Revisions –
Emission Sources

• Additional petroleum-sector activities
– Minerals and mining operations
– Petrochemical manufacturing

• More detailed, source-specific vented and 
fugitive emission factors

• Additional industry sources
– CH4 tank blanketing
– Produced water
– Exploratory drilling and well testing
– Pipeline pigging
– Natural gas distribution systems
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SANGEATM Energy and GHG 
Inventory System

• Enables data collection, computation, 
compilation, and reporting

• Excel-based, compatible with standard Personal 
Computer (PC)

• Single system for all facilities
• User can choose input and output units (metric, 

English, mass, volume)
• Flexible level of detail/aggregation
• Based on API 2004 methodologies
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Designed to be compatible 
with the Guidelines and the 
Compendium

SANGEA™ Software

• Gases Included
– Carbon Dioxide
– Methane
– Nitrous Oxide

• Emission Sources 
Included:
– Onsite fuel consumption
– Process emissions
– Flaring
– Venting 
– Fugitive Emissions
– Indirect Emissions
– Onsite Waste Treatment

• Organizational 
Boundaries
– Operated Only
– Equity Basis

• Operational Boundaries
– Direct Emissions
– Indirect Emissions
– Energy export
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Example SANGEATM Software 
Main Menu
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Allows specification 
of operator or equity 
ownership

Example SANGEATM Software Main 
Menu – Location Configuration
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Select the sources 
at your facility

Example SANGEATM Software Main 
Menu – Source Module Configuration
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Example SANGEATM Software 
Combustion – Source Configuration
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Example SANGEATM Software 
Combustion – Default Emission Factors
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Enter fuel-
specific 
emission 
factors here

Example SANGEATM Software Combustion 
– Fuel Emission Factor Definition
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Enter monthly 
input data

Example SANGEATM Software 
Input Data Screen
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Example SANGEA TM Software Summary 
Chart -Emissions by Module
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Summary

• Robust methods for calculating, reporting, and 
tracking emissions are essential for cost-effectively 
managing GHG emissions

• Consistent methodologies lend credibility to the 
estimates and enable aggregation and comparison

• Petroleum Industry has taken significant steps 
toward consistency
– Petroleum Industry Guidelines for Reporting Greenhouse 

Gas Emissions
– API Compendium of Greenhouse Gas Emissions 

Estimation for the Oil and Gas Industry
– SANGEA™ Energy and Emissions Estimating System
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Path Forward

• SANGEATM software will be available through 
API

• Workshops and conference participation to 
publicize Compendium, Guidelines, and 
SANGEATM software

• Periodic updates to Compendium, Guidelines, 
and SANGEATM software

• Continued outreach to ensure consistency
– DOE 1605(b)
– ISO 14064
– IPCC

• Examine applications to emission reduction 
projects
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Access to GHG Tools

• Guidelines Document
– http://api-ec.api.org
or
– http://www.ipieca.org/reporting/ghg.html 
or
– http://www.ogp.org.uk

• Compendium
– http://api-ec.api.org

• SANGEATM software
– http://api-ec.api.org
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