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1 Executive Summary

This Voluntary Standard for Global Gas Flaring and Venting Reduction (the “ Standard”) provides
guidance on how to achieve reductions in the flaring and venting of gas associated with crude oil
production worldwide. The gpproach set forth in the Standard is intended to support other flare
reduction initiatives and go beyond prevailing flaring and venting practices that would otherwise occur in
many countries. The parties supporting this Standard voluntarily choose to endorse the principles lad
out in the Standard and to work in cooperation with GGFR Partners to seek solutions to overcome
barriers that prevent sgnificant gas flaring and venting reduction.

Consgent with the objective to achieve sgnificant reductions, the Standard focuses initidly on the
largest sources of flaring and venting of associated gas globaly, encouraging prioritization of resources
to those operations with the largest potentia for reduction. The specific focus of this Standard isto:

Eliminate routine sources of associated gas venting that could be captured and conserved or
routed to aflare, thereby reducing the direct emissons of methane; and

Eliminate or reduce the large sources of associated gas flaring, primarily the mgor sources of
continuous production flaring, other than those related to emergency, safety, and operationa
UpsSets.

The Standard has been developed by building upon existing standards, policies, and best practice amed
a reducing flaring and venting, and identifying improvements in those through extensive consultation with
the oil and gasindustry and the governments of countries where flaring and venting occur.

Standard Overview

Table ES-1 outlines the key dements of the Standard, which is sructured to include initial goals amed
a achieving ggnificant reductions in associated gas flaring and venting in the near term, aswel as an
ultimate god that will encourage continuing improvement over a longer time period. The Standard dso
Sets out monitoring and transparency guidance and best practice, and a recommended timeframe to
adopt and implement the key gods of the Standard.

The Standard’sinitid god for flaring and venting is

No continuous flaring and venting of associated gas, unless there are no feasible
alternatives.

For venting, the initid god focuses on larger sources where the vent sream could potentidly be
eliminated or at least routed to an efficient flare systlem. It dlows for those Stuations where routing to a
flare system is not feasible for technicd, environmentd, or safety reasons.

For flaring, the initid god provides guidance on a process for identifying and evaduating dternatives for
gas utilization solutions. It outlines a cooperative gpproach for identifying feasble gas utilization
dternatives for the reducting gas flaring through consultation with key stakeholders and, as required, for
expaning the project boundaries to other fields or operaions within the region. In padld, it
recommends consdering options to modify the economic gpproach or improve the incentives to
enhance project feashility. For any remaining flaring, it is recommended that industry best practice be
adopted to design and operate flare systems.



The ultimate god of the Standard is to:
Minimize continuous and noncontinuous production flaring and venting of associated gas.

The ultimate god has been included to encourage continuing reductions in gas flaring and venting that
may be achieved over the long term by prioritizing and addressing flaring and venting sources that were
not initidly addressed or deemed not feasible under the initid god.

The measuring, reporting, and verifying practices introduced by this Standard aim to provide a smple
but trangparent mechanism for tracking performance toward achieving the Standard’'s gods and
documenting the resulting reductions in associated gas flaring and venting volumes and emissons.

The Standard provides recommended timeframes for implementation, recognizing the need to distinguish
between new and exigting projects and to accommodate circumstances under which these timeframes
may not be met.

I mplementation by GGFR Partners
The key voluntary actions by producers and governments under the Standard include:

Endorsng the Standard's principles, with the intent to work toward associated gas utilization
and the reducing flaring and venting in cooperation with the GGFR Partners and other key
stakeholders.

Preparing Associated Gas Recovery Plans by producers in consultation with other key
gtakeholders to document efforts undertaken to identify feasible dternatives to flaring and
venting and plans for implementation.

Developing a Country Implementation Plan by governments that addresses the barriers to gas
utilization within the country that are identified through the stakeholder engagement process.

Implementing the Associated Gas Recovery Plan by producers and the Country Implementation
Pan by governments.

Regular reporting of flaring and venting levels and progress on implementation.
Anticipated Results

Demondration that GGFR Partners have effectively implemented the Standard will be based on the
completion of the Associated Gas Recovery Plans by producers and Country Implementation Plans by
governments, progress toward meeting these Plans, and through public reporting.

The voluntary Standard’ s effectiveness in achieving its objectives will depend upon the cooperation of
al GGFR Partnersin seeking proactive measures amed a diminating or reducing associated gas flaring
and venting and promoting broader adoption of the Standard outside the GGFR Partnership. Although
the Standard, being voluntary, does not provide prescriptive reduction targets, successful
implementation may lead to sgnificant flaring and venting reductions in the medium term that would not
otherwise have occurred.



Table ES1: Summary of Key Elements of the Global Gas Flaring and Venting Reduction

Voluntary Standard

Recommended Timeline
(yearsfrom endor sement)

Element of Existing
Standard Recommended Action New Projects Projects
Endor sement The GGFR Steering Committee endorses the March 2004
Standard.
. - lyear
Adoption Organizations and governments adopt the
endorsed Standard
Initial Goal — Eliminate continuous production venting of 1year 2-4 years
Venting associated gas, unlessthere are no feasible
alternatives.
Initial Goal — Operators prepare Associated Gas Recovery 2-3 years
Flaring Plans demonstrating effortsto identify feasible
aternativesto flaring.
Governments prepare Country I|mplementation 2-3years
Plan.
Eliminate or reduce continuous production 1year 5-6 years
flaring of associated gas, unless there are no
feasible alternatives.
Ultimate Goal — Minimize continuous and noncontinuous Regular review of remaining flaring
Flaringand Venting | production and flaring of associated gas. and venting
Monitoring and Producers conduct monitoring of flared and
Transparency vented volumes and associated greenhouse gas
emissions either through estimation or metering.
Producers report annually on flaring and 2years

venting volumes and emissions.

(If currently not reporting)

Governments publicly report volumes and
emissions annually.

2years

Periodic verification of reported datais
recommended through existing internal or
external assurance processes.




The key target dates that have the most significance toward mesting the objectives of the Standard are
the following:

Partners adopt the Standard;

Initid goas for flaring and venting for new projects;

Producers prepare Associated Gas Recovery Plans for existing projects;
Governments prepare the Country Implementation Plans; and

Public reporting by governments and companies.

The actud timing to implement dternatives to flaring and venting for exigting projects in specific indances
will depend more on the outcome of the consultation process and the plans developed by producers
and governments for implementating flaring and venting reductions.



2 Introduction

The flaring and venting of gas associated with crude oil production, estimated a over 100 hillion cubic
meters per year worldwide, is gaining increased atention with the internationd focus on energy
conservation and globd climate change. To address these issues, the Globad Gas Flaring Reduction
Public-Private Partnership (GGFR) was established to support nationa governments and the petroleum
indugtry in efforts to reduce flaring and venting of associated gas. The GGFR is undertaking a number
of initiatives on a pardld track that are amed at identifying and overcoming the main barriers to gas
flaring reductions globdly and to address the condraints in specific countries. One of the ams of the
GGFR is to develop a globa voluntary standard for the GGFR Partnership and beyond to promote the
effective reduction of flaring and venting worldwide.

This Standard (see definition in Appendix B) provides guidance on how to achieve reductions in the
flaring and venting of associated gas that go beyond what would otherwise have occurred. It has been
developed by building from existing standards, policies, and best practice aimed at reducing flaring and
venting, and through consultation with the oil and gas industry and the governments of countries where
flaring and venting occur.

The Standard' s intent is to achieve sgnificant reductions in flaring and venting of associated gas globally,
by focusng initidly on diminating or reducing the largest sources. The Standard sets out a voluntary
approach based on cooperation between GGFR Partners and other key stakeholders to overcome
exiding barriersto gas utilization. As such, the ultimate success of the Standard in effecting reductionsin
globd flaring and venting depends on the adoption of the Standard and dedication of the GGFR
Partnership.



3 Objectives

The objectives of this Standard are to:

Provide the oil and gas industry with a common framework that can be applied to encourage
congstent objectives and gpproaches with regard to diminating or reducing flaring and venting
associated gas.

Provide governments with common guidance that could assst and enhance the success of

achieving the country objectives with respect to flaring and venting practices, market
development, environmenta protection, and advancements toward sustainable devel opment.

Encourage cooperation between industry and governments by defining mutualy agreegble and
congstent objectives and targets with respect to gas flaring and venting practices.

On both a globa and local scae, effectively reduce the environmental impacts of flaring,
particularly greenhouse gas (GHG) emissions, and encourage utilization of a vauable and clean
energy resource.



4 Applicability and Focus of Standard

The Standard provides guidance designed to achieve globd reductions in flaring and venting of
asociated gas through a voluntary and cooperative gpproach among companies, governments, and
other key stakeholders. The Standard' sinitid focus is on the large sources of associated gas flaring and
venting where improvements can potentially make a sgnificant difference on agloba scde. Tothisend,
it is amed a effecting large reductions in flaring and venting activities within the short-to-medium
timeframe, with a longer-range god to encourage continuing progress toward more comprehensive
reductions in associated gas flaring and venting activities over time,

The Standard specificaly focuses on:

Eliminaing routine sources of associated gas venting that could be captured and conserved or
routed to aflare, thereby reducing the direct emissions of methane®; and

Eliminating or reducing the large sources of associated gas flaring, primarily the mgor sources of
continuous production flaring, other than those related to emergency, safety, and operationa
UpsSets.

By focusing initidly on the mgor sources and those with a high probability of successful solutions to
flaring and venting within a partner organization, the Standard encourages prioritizing resources to those
operations with the largest potentia for reduction. For example, a producer or government could
initidly focus on the top 80 percent of the flaring and venting operaions within their organization or
jurisdiction. In the spirit of voluntary participation, each partner organization will need to evauate its
flaring and venting profile and determine its own godsfor initid coverage in the near to medium term.

Activities potentidly involving gas venting or flaring that are within the recommended applicability of this
Standard are summarized in Tables A-1 and A-2 of Appendix A. These tables dso indicate the part of
the Standard that gpplies to each type of activity, that is, ether the near-term improvements (that is,
initid gods) or the longer-term improvements (tha is, ultimate god) (refer to Sections 6 and 7,

respectively).

The Standard is not intended to contradict any nationd, regiond, or locd laws, regulations, and other
lega requirements, or existing contracts and agreements, such as production sharing contracts and
operaing agreements. If any such law, regulation, lega requirement, contract, or agreement are in
contradiction with this Standard, the Standard assumes that these documents will be given priority.
However, the underlying principles of the Standard may be used to support efforts toward meeting and
exceeding flaring and venting reduction requirements reflected in these documents.

Definitions of important terms as they are used in the context of this Standard are provided in
Appendix B.

! Methane has a global warming potential 23 times higher than CO, on amass basis.



5 Standard Outline

This Standard addresses gas flaring and venting activities associated with exiging and new oil
production operations throughout the world, and its implementation is intended to result in sgnificantly
reducing the volumes of gas flared and vented by such operations. It is desgned as a voluntary
guidance that can be adopted by internationd and nationd oil companies for gpplication to their ail

production activities in dl countries, and as atool that may be used by nationa governments to facilitate
the reduction of flaring and venting within their nationa borders. Accordingly, the Standard conggis of
the following dements

Godsfor reducing flaring and venting of associated gas, including:
o Initid godsto achieve near term reductionsin flaring and venting
0 An ultimate god, intended to simulate continuous improvement over alonger timeframe
o Didinction between new and existing projects and the associated timing to meet the
initid gods
Monitoring and transparency
Guidance on implementation roles and adminigtration of the Standard

These dements of the Standard are presented in Sections 6 through 11. Supporting technical
information is provided in the appendixes.



6 Initial Goal
6.1 Initial Goal for Venting

6.1.1 Goal Statement
The Standard’ sinitid god for venting is
No continuous venting of associated gas, unless there are no feasible alter natives.

At a minimum, the vent gas sream should be routed to an efficient flare system, with the resulting gas
flaring covered under the initid god for flaring described in Section 6.2.

Thisinitid god does not focus on smdl vented sreams (for example, tank blanketing and gas-operated
pneumatics, as indicated in Appendix A, Table A.1) that are generally more difficult and less cost-
effective to recover. Over the longer term, however, the Standard's ultimate goa (Section 7) does
encourage continuous improvement in diminating or reducing these smal venting sources as industry
best practices and new technologies evolve.

6.1.2 Acceptable Venting Circumstances

The initid god’s intent for venting (Section 6.1.1) is to find viable dternatives to continuous venting to
the maximum extent practicable and to ensure that exceptions to this god are limited to those Stuations
in which verting is necessary for specific reasons. As suggested previoudy, routing of vented gas
dreams to a flare can be accomplished in mogt cases as a minimum venting reduction measure.

However, technica, environmentd, safety, or practica reasons may prevent the viaaility of flaring the
vent gas under specific circumstances. Such reasons may include lack of sufficient hydrocarbon content
in the gas stream to support combugtion in aflare, or lack of sufficient gas pressure to dlow the vented
stream to enter the flare sysem. When such conditions exis, aternative technologies for hydrocarbon
digposd should be evaluated based on current industry best practices and newly developed
technol ogies before venting should be considered.

6.2 Initial Goal for Flaring

6.2.1 Goal Statement
The Standard’sinitid god for flaring is

No continuous production flaring of associated gas, unless there are no feasible
alternatives.

Section 6.2.2 describes a process for evauating the range of potentia dternative associated gas
management practices and Section 6.2.3 presents a description of acceptable flaring circumstances.
Thisinitid god isimplemented through a decison tree-type process, as shown in Figure 6.1. Theinitid
god’s primary objective is to eiminate continuous production flaring of associated gas through a
process of identifying and evauating dternatives that would lead to using the associated gas in lieu of
flaring.

The fird step in the decision tree is to determine if there are more stringent regulatory requirements that
must be met, and if s0, meeting those requirements while congdering the Standard's underlying



principles where useful to support these efforts. Existing projects are assumed to comply with dl
goplicable regulations and other legd requirements that relate to flaring and venting and should be
brought into compliance promptly if they do not.

Under the recommended evauation process for the initid goa, project operators have the role of
engaging joint venture partners, government ministries, and commercia or industria customers and, as
needed, financing inditutions, infradtructure owners, and representatives of locad communities in
consultations to seek such nonflaring options.  The country governments role is to facilitate and
promote the consultation process and encourage commerciaization options for associated gas.

Alterndtives to reduce flaring in the near term (for example, gas utilization for onste energy needs)
should be evaduated paradld to options for diminating the continuous production flaring of associated
gas. ldedly, measures to reduce flare volumes should be evduated as an interim solution, with
elimination of continuous production associated gas flaring as the preferred god.

The above recommended process would be gpplied to effectively diminate or reduce continuous
production associated gas flaring for new and existing projects, as follows:

For new projects, the initid god of no continuous production flaring of associated gas
should be the gtarting point of the evauaion. If options to eiminate continuous production
asociated gas flaring are not viable, then options to utilize the associated gas to the
maximum extent possible should be evauated and integrated into the project design.

For existing projects, options to diminate or reduce continuous production gas flaring
should be evauated. Options to reduce associated gas flaring in the near term and options
to diminate the continuous production flaring of associated gas should be considered, and a
plan should be developed for implementation of those projects for which the relevant

stakeholders agree that gas utilization isfeasble.

10



Figure 6.1: Standard’s Initial Goals for Flaring

Meet regulatory requirements for
limiting and measuring flared
volumes, and consider using the
Standard’s principles to support
meeting these requirements.

Are regulatory
requirements more
stringent than the global
standard?

Iseliminating or reducing
venting and flaring feasible?
Refer to Section 6.2.2 for the
process to determine
feasibility.

Eliminate or reduce continuous
production venting or flaring of
associated gas.

Implement flaring best practice (Section 6.2.4)

Review feasible flaring circumstances and progress toward the ultimate goal on a
regular basis

For any remaining flaring, it is recommended that industry best practices be adopted for designing and
operating flare systems (refer to Section 6.2.4).

6.2.2 Stakeholder Engagement Processfor Evaluation of Associated Gas Utilization
Alternatives

The recommended approach to identify feasible dternative gas management practices for gas flaring
cessation is a process through which dternatives are evauated based on economic feasibility, with an
increasing degree of stakeholder engagement and project boundary expansion. In conjunction with
expanding the project boundary to include other fields in the producing region, dternative consderations

11



for the economic gpproach and financia incentives can be used to enhance the feasibility of nonflaring
solutions.

An overview of the recommended process for evduating dternate gas management practices is
depicted in Figure 6.2. This process, summarized in the steps below, is to be initiated by the producer
responsible for gas flaring, with country governments supporting the consultative process and fadlitating
associated gas commercidization:

1. Evduae the exiding fidd or operationd project boundary to identify associated gas utilization
options and assess their viability for both the operator and the joint venture partners. If the most
atractive dternative to flaring is not viable, then options to increase the project boundary and
options to modify the economic gpproach or improve the incentives should be pursued on a
pardld path, as described below.

2. Expand the gas utilization project boundary to include other key stakeholders outside the joint
venture and outside the project area. These other key stakeholders can include, but need not
be limited to, other third party joint venture groups in need of gas recovery options,
nonproducing third party investors, infrastructure owners, or gas or energy consumers who need
new or additiona energy supplies. The government plays a key role in this consultation process
to facilitate and promote associated gas commercidization.

3. On a padld path, evaluate dternative economic gpproaches and investigate the incentive
gructure within the expanded group of stakeholders to enhance the economic viability of the
most atractive aternatives to associated gas flaring.

Potentia options for consideration thet producers, governments, and other key stakeholders have used
to enhance the economic viability and present value of gas utilization dternatives are listed below:

GasProducers

Integrate economic, environmental, and social benefits to assg in judtifying gas recovery
projects.

Consider integrated economics as an gpproach to evaluate the financid performance of a
project based on the combined costs and revenues associated with both oil and gas production.

Expand the project boundary to include other producers, customers, and infrastructure
ownersin theregion to:

0 Trade gas between fields and producers;

0 Supply associated gas to gas deficient fields, dectrica interconnection between fidds,
and so forth; and

0 Transfer best practices and technologies between JV Partners and third party operators
in the region.

Investigate carbon credits as a potentid mechanism for generating additiond revenues for
some flaring reduction projects.

12



Governments

Clarify regulatory framework and contractual rights to associated gas to maximize the
potentid for its commercidization.

Promote third party access to infrastructure on cost-related terms to further encourage
associated gas recovery and utilization.

Consider Production Sharing Contracts (PSCs) that will alow the cogts associated with any
gas infrastructure development to be recovered, encouraging invesment in gas gathering
schemes and associated infrastructure.

Examine cost recovery and profit sharing mechanisms and ensure that al costs associated
with associated gas recovery are recognized.

Establish reasonable gas market development periods in PSCs to give the producer
adequate time to investigate and develop markets for associated gas, rather than be faced with
relinquishing gas exploitation rights.

Institute tax and royalty incentives that reflect the costs and benefits of invesment in
associated gas recovery schemes.

Congder the true value of associated gas to the economy in associated gas pricing in relation
to competing fuel subsidies and environmental benefits of gas, where this is deemed to be

necessary.
Develop a National Gas Strategy, which includes an associated gas utilization Srategy.

Develop local markets for associated gas recognizing the importance of legd and fiscd
frameworks to primary customers, particularly the power sector.

Provide payment guarantees for associated gas supply to reduce the producer’s financia risk
and encourage investment in gas recovery facilities.

Coordinate stakehol ders to enhance opportunities for gas utilization.
Commercial or Industrial Customers

Negotiate long-term contracts for associated gas supply to reflect legitimate needs of the
producer in sourcing large or smal gas volumes, as determined by totd hydrocarbon
production.

Accept associated gas pricing to reflect the economic vaue of gas to the economy, taking into
account prices of dternative fuels, opportunities for exporting liquefied natural gas (LNG) and
the environmentd benefits of gas compared with other fuels.

Negotiate take or pay contracts up to levels that reduce the producer risk based on
anticipated gas projection and incentivize them to invest in gas recovery fadilities.

13



Provide payment guarantees for associated gas supply to reduce producer’ s financial risk and
encourage investment in gas recovery facilities.

Gas Infrastructure Owners

Examine capital investment and operating cost requirements for utilizing exising
infrastructure for gathering or trangporting new associated gas supplies.

Prioritize the purchase of new associated gas supply to fill commitments under exising gas
contracts.

Allow third party ownership of infrastructure through participation in cgpitd investment
required by expansion.

Participate in infrastructure expansion projects by collecting tariffs on trangport of third
party gas volumes for recovery of capita, operating costs, and a reasonable operating fee.

Examine tariff assessments on the transport of new associated gas owned by third parties to
recover infrastructure operating costs.

A more detailed explanation of the above options and consderationsis provided in Appendix C.
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Figure 6.2: Processto Determine Feasibility of Alternatives for Associated Gas Utilization
through Stakeholder Engagement

Investigate alternatives for associated gas
utilization from the production facility.

Yes Agree on project’s
feasibility to utilize
associated gas and
develop aplan for
utilization.

Isthe most attractive
aternative to eliminate
gasflaring feasible?

Modify the economic approach
Broaden the project boundary by or improve the incentives to
engaging in discussions with enhance the feasibility of
other producers, consumers, alternatives to utilize associated
and/or infrastructure owners. gas.

Agree on project’s
feasibility to utilize
associated gas and
develop aplanfor
utilization.

Isthe most attractive
aternative to eliminate
gasflaring feasible?

o |

Agree that aternatives to flaring are not
feasible.

Government flaring approvals are assumed
consistent with existing regulations and
agreements.
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6.2.3 Acceptable Flaring Circumstances

As a key outcome of the stakeholder engagement process, dternatives to gas flaring will either be
determined to be feasible or not. Continuous production flaring of associated gas is consdered
acceptable when al key stakeholder parties, including the government, have taken steps to facilitate the
process without postive results.  Outcomes that result in continued flaring should be sufficiently
documented? to alow periodic revauation.

Government gpprova requirements for remaining flaring are assumed to be consgent with existing
regulations, contracts, and agreements such as production sharing contracts and operating agreements.

This initid god does not focus on smal flaring sources, as indicated in Appendix A. The Standard’s
ultimate god, however, encourages continuous improvement through implementation of best practices
and new technologies (refer to Section 7).

6.2.4 Flaring Best Practice

It is recommended that flare systems be designed and operated consstent with industry best practice
and in accordance with appropriate engineering codes and standards, such as the American Petroleum
Institute’ s Recommended Practices 521. Other recommended practices covered by this Standard are
expressed in the form of performance goals based on best current industry practice, rather than specific
equipment and procedurd requirements.

The best practice flare design and operating performance criteria adopted by this Standard are
summarized below and are not intended to compromise safety in any way.

Flare Efficiency

While manufacturers are able to design flares with ever improving combustion efficiencies under test
conditions, the difficulty of guaranteaing flare efficiency in the field is well recognized. Factors such as
crosswind velocities, the hedting vaue of the flared stream, and exit velocities, among others, dl
contribute to the variability of the actud combudtion efficiency. Therefore, this Standard does not
prescribe a desred combustion efficiency, but rather recommends suitable desgn characterigtics and
guidance for operation that are considered to lead to efficient and stable flaring.

Flare Performance Char acteristics

Proper design and operation of flare sysems, leading to optimum flare performance, include
condderation of the following:

Minimizerisk of pilot blow out by ingdling ardiable flare sysem.

o0 Ensure sufficient exit velocity or provide wind guards for low/intermittent velocity flare
streams.

0 Ensureuseof ardiableignition sysem.

2 Documentation of the barriers to associated gas utilization will be important for candidate Clean Development.
Mechanism (CDM) projects. How these barriers to associated gas utilization are overcome by the CDM project will
require documentation to demonstrate the additionality for CDM projects.
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Minimize liquid carry over and entranment in the gas flare stream by ensuring a suitable liquid
separdion sysem isin place.

Minimize flame lift off and/or flame lick (not gpplicable for sonic flow flare designs).

Maximize combustion efficiency by proper control and optimization of flare fuel/air/steam flow
rates to ensure the correct ratio of assist stream to flare stream.

Ensure heeting vaue of flared gasis sufficiently high to maintain efficient and stable combustion.
Where vigble, additional gas may be required to raise the heating va ue adequatdly.

Implement proper burner maintenance and replacement programs to ensure maximum flare
efficiency and meet best practice.

Process L eakage

The gas leaskage to the flare system from isolation valves and emergency release devices can be
minimized by proper ingtdlation and maintenance.
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7 Ultimate Goal

The ultimate god’s intent is to promote longer-term, continuous improvement, recognizing that some
sources of flaring and venting will not be addressed as part of the initia god. The focus and approach
recommended under the ultimate god is a periodic review and prioritization of the remaining sources of
flaring and venting with the aim of further progressive reductions over time.

The Standard’ s ultimate god isto:
Minimize continuous and noncontinuous production flaring and venting of associated gas.

This dement of the Standard is included to encourage continua reductions in gas flaring and venting
over the long-term through the gpplication of new technologies and best practice, based on:

Regular reevaduation and prioritization of associated gas flaring and venting activities induding:

0 Alternative gas management practices initidly not feasible with respect to the initid goa
and gas volumes created by modifications to the origind project. For the sources
where flaring and venting reductions were initidly deemed not feasble under the initid
god, a reevduation of the locd dtuation and remaining bariers is recommended to
determine whether there are sufficient changes to warrant renewd of the initid god
stakeholder engagement process and reva uation of feasible dternatives, and

o Continuous production flaring of associated gas that was not initidly targeted. For the
remaining sources of continuous production flaring and venting, a review and
prioritization of these remaining sources is recommended with the highest priority
sources being reevduated using the initid god process to identify dternatives to flaring
and venting.

Progress toward the ultimate goa beyond the initid gods, by prioritizing those sources of smdl
continuous and noncontinuous flaring and venting not targeted under the initid god
(Appendix A).

It is recommended that the review and reprioritization process should occur on a three-year basis,

depending on the loca developments in the region to support associated gas utilization and technological
developments.

The timeframe for achieving this ultimate god has been Ieft to individud operators, companies, and
governments to determine, based on their specific circumstances and advances in best practices and
technologies.
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8 Implementation Planning and Timeframes

Asakey outcome of theinitid god process to identify aternatives for associated gas flaring and venting,
plans to implement activities that will support ges utilization will be developed by both the producer and
government. The producer will lead the development of an Associated Gas Recovery Plan in
consultation with other key stakeholders to document the approach and activities to meet the intent of
the Sandard for reducing both flaring and venting.  The government will lead the development of the
Country Implementation Plan, which explores and addresses the key barriers related to associated gas
utilization and flaring and venting reduction. These Plans will be interlinked through the consultation
process under the initid goa to foster a coordinated approach to seeking solutions to associated gas
flaring and venting.

8.1 Associated Gas Recovery Plan

Consgent with the spirit of the Standard, Partners are encouraged to review their globd flaring and
venting activities to determine the sources to be targeted under the initia god. As an outcome of the
initial goa process, producers will prepare an Associated Gas Recovery Plan in consultation with other
key stakeholders. The Associated Gas Recovery Plan development process will identify those barriers
to associated gas utilization that can potentialy be addressed by key stakeholders, particularly barriers
that can be addressed by the government in the Country Implementation Plan (see Section 8.2).

The facility operator or operating partner should prepare an Associated Gas Recovery Plan for the field
or fields within aregion initidly targeted under the initia god, to document the steps thet were taken to
explore feasble dterndtives to flaring. It is recommended that the Associated Gas Recovery Plans
include the following dements

The quantity of associated gas generated;

The gpproaches and feashility of diminating and/or reducing flaring and verting within the
operationd project boundary or within an expanded operationa project boundary;

Documentation of the barriers to dternatives for associated gas utilization and rationae for
government support;

Detalled documentation of the barriers for future reference and review, if no dternatives are
feasble

The approach that will be followed in the design of flaring systems and their operation;

The agpproach to long-term continuous improvement toward achieving the ultimate god of the
Standard (Section 7);

The approaches for measuring, reporting, and verifying (see Section 9); and
The activities and timing for implementation of the Plan.

The Associated Gas Recovery Plan should be prepared for the operations that generate associated gas
within the operationa project boundary where there are feasble aterndtives to flaring and venting. If it
is concluded that there are no feasible dternatives to flaring, the operationd project boundaries should
be expanded and the stakeholder engagement process initiated in accordance with the procedure
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defined in Section 6.2.2. In this case, the Associated Gas Recovery Plan should be developed for the
expanded project and should document the steps that have been taken to facilitate the expansion of
project boundaries and the plans to implement the feasible dternative to flaring. If the operator aready
has adequate plans in place to reduce gas venting and/or flaring, then an Associated Gas Recovery Plan
IS not needed.

A recommended outline indicating the key topics to be covered in an Associated Gas Recovery Plan is
provided in Appendix D.

8.2 Country Implementation Plan

In parald with the facility operator or operating partnership preparing the Associated Gas Recovery
Plan, the appropriate government agency is encouraged to develop the framework in which these
Associated Gas Recovery Plans can be implemented.  This framework, referred to as the Country
Implementation Plan, should explore and address the key barriers for associated gas utilization and
flaing and verting reduction. The plan should be developed in consultation with oil companies,
infrastructure owners, potentia consumers, and other key stakeholders. Without such dedication on the
part of the country governments to take actions that will encourage gas recovery and commercidization,
it may be very difficult for operators to judtify the investments that will be needed to achieve mgor
flaring and venting reductions.

The Country Implementation Plan should congist of, but not be limited to, the following key eements, as
it is anticipated that a variety of issues will need to be resolved during the evauation of dternative gas
utilizetion options
Integrate an overview of the gpproach and development of associated gas recovery and
utilization into the National Gas Strategy.

| dentify and develop the domestic market by encouraging gas use, for example by supporting
the buildout of critica infrastructure for eectric power generation and transmission. Other
measures include identifying potentid consumers within the country who could benefit from
associated gas supply and a strategy for dlowing them access.

Identify barriers to international market access, and develop supportive measures to assist
in associated gas utilization.
Develop a legal framework within the country to provide incentives for associated ges

recovery. For example, legd ownership of the associated gas produced will assst in providing
an incentive to the producer for recovery of associated gas.

Develop a fiscal framework with respect to government take in PSCs and other contracts
induding:
o0 A royalty payment schemewhich provides a share to the country government but aso
provides reasonable incentives to investors for gas recovery utilization; and

0 Taxation that recognizes the costs and risks asociated with the investment in
asociated gas recovery facllities. Specid tax credits for consumers who use low
emissons-producing fuds can be included in this consderation. Also included are:
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a) condderations for cost recovery of depreciable infrastructure assets aganst
associated gas recovery income; and b) reasonable cost deductions for joint costs and
relevant infrastructure assets against associated gas recovery income.

Implement gas and competitive fuel pricing in those countries where pricing is influenced by
the government. Gas pricing needs to consder the true cost of recovering associated gas and
the true vaue to the nationd economy, considering e ements such as displacement of dternative
fuels, competing fud subsdies, and premium pricing for the environmenta benefits of gas over
dternative fuds.

Support infrastructure development by supplying the necessary dte locations for onshore
fadilities, permits, right-of-ways, and so forth to facilitate recovering, processing, and digtributing
associated gas.

Implement the Standard which covers adminigtration and reporting responsbilities including:
o An approach to implementation of gas utilization policy and this Standard;

o An gpproach to adminigration of gas utilization policy to facilitate the efforts of key
stakeholders to devel op viable gas recovery plans, and

o Reporting associated gas production, and gathering and publicly reporting flaring and
venting volumes and their associated GHG emissons.

8.3 Timdine

Recommended target dites for implementing this Standard are presented below. It is important to
recognize that these dates have been recommended in the context of a voluntary guideline, based on
presumed GGFR Partnership endorsement of the Standard in the first haf of 2004 and the typicd
timeframe for project development in the oil industry. It isrecognized that there will be circumstancesin
which these timeframes may not be met. The intent isfor participating organizations to make a good faith
effort toward meeting these dates when possible and, when this cannot be practically achieved, to work
in good faith toward achieving the Standard's godl's as soon thereafter as possble. It is recognized as
well that projects to diminate the largest volumes of flared gas will be prioritized, congastent with the
focus of the sandard on those sources that have the potentid to make a materid difference in the
reduction of associated gas flaring.

Table 8.1 provides an overview of the recommended timeframe for implementing this Standard,
including theinitia god, monitoring, and reporting.
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Table 8.1: Recommended Timeline for Implementing the Sandard

No. Yearsfrom | Year for Existing
Recommended Actions Endor sement Partners®

GGFR Steering Committee endorses the Standard 23 March 2004*
Organizations and governments adopt the endorsed 1year 1 April 2005
Standard
Implement the initid god for flaring and venting for new 1 year 1 April 2005
projects
Implement the initid god for venting at exigting facilities 2-4year 1 January 2006-8
Organizations and governments publicly report flaring 2 years 1 April 2006
and venting (if not currently reporting)
Deveop Associated Gas Recovery Plan:

Within operational project boundaries, or 2 years 1 January 2006

With expanded project boundaries 3years 1 January 2007
Develop Country Implementation Plan 2-3years 1 January 2006-7
Implement the initid god for flaring and plan for exising
projects (unless Plans indicate other timeframe):

Within operationa project boundaries, or 5years 1 January 2010

With expanded project boundaries 6 years 1 January 2011

The key target dates bearing the most significance toward meeting the Standard’ s objectives are those

for:
Adopting the Standard by the partners;
Initid godsfor flaring and venting for new projects;

Preparing the Associated Gas Recovery Plans for existing projects by producers,

Preparing the Country Implementation Plans by governments, and

Public reporting by governments and companies.

The actud timing for implementing dternatives to flaring and venting in specific instances will depend
more on the outcome of the initial god consultation process and the Plans developed by producers and
governments for implementation of flaring and venting reductions.

% These dates are based on endorsement of the Standard and will shift accordingly.
* Anticipated date for endorsement of the Standard by GGFR Partnership.
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8.3.1

New Projects

For new projects, the recommended target date to develop the Associated Gas Recovery Plan to meet
the flaring and venting initid goas of the Global Standard is 1 April 2005, based on the Standard's
endorsement by the GGFR Partnership in the first haf of 204. This timing is conagtent with the
concept that a new project (refer to definition in Appendix B) is in the early phases of design and
gpprova where dternative uses for associated gas can more easily be taken into consideration and
dlowstime to integrate the Standard into existing systems.

8.3.2

Existing Projectsand Facilities

For existing projects and facilities, the recommended target dates for meeting the Standard are outlined

below:

By 1 January 2006, an Associated Gas Recovery Plan (refer to refer to Section 8.1 and
Appendix D) should be in place, documenting options within the operationa project boundary,
describing how the Standard's initid god and ultimate goa will be met, and indicating how
measuring, reporting, and verifying flared and \ented gas volume and emissons data will be
approached, or:

If no dternatives to flaring are feasible within the operationd project boundary, this Associated
Gas Recovery Plan should be prepared to reflect the expanded project boundary considered in
the stakeholder engagement process. The Associated Gas Recovery Plan covering the
expanded project boundary considered should be prepared by 1 January 2007, which alows
for the time required to compl ete the stakeholder engagement process.

By 1 January 2006 to 2007, a Country Implementation Plan (refer to Section 8.2) should bein
place, documenting congderations and incentives for addressing barriers to flaring reductions
and promoting gas commercidization. The recommended timing of the development of the plan
coincides with the GGFR program that is focused on assisting countries in developing fisca and
legd frameworks to encourage associated gas utilization and producers developing Associated
Gas Recovery Plans.

The recommended timeframe to meet the initid god for venting is 1 January 2006-2008,
recognizing tha flexibility is required to accommodate project-specific circumstances and to
dlow venting reduction modifications to coincide with plant shutdowns and mgor maintenance
scheduling.

The recommended timeframe to implement the initid goa for flaring within the operaiond
project boundary is 1 January 2010. If the Associated Gas Recovery Plan demondtrates that
production will cease before 1 January 2010, no further venting or flaring reduction measures
will be needed.

The recommended timeframe to implement the initid god for flaring within an expanded project
boundary is 1 January 2011. This date is adjusted to reflect the need for an implementation
leadtime of four years from the time the expanded Associated Gas Recovery Plan is prepared.
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8.4 New Partnersand Acquidgtions

Parties joining GGFR, new acquisitions by existing GGFR Partners, or other parties that agree to adopt
the Standard after its endorsement should strive to meet the Standard’s gods within the timeframes
denoted in the column of Table 8.1 denoted as* No. years from Endorsement.” Thus, new partners and
new acquisitions will have the same number of yearsto meet the Standard as existing partners.
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9 Monitoring and Transparency

The Standard’ s monitoring and trangparency eement is intended to provide feedback to a broad range
of stakeholders on the Standard’s implementation and performance. It ams to provide credibility and
robustness to the Standard while encouraging organizations to sdf-regulate ther flaring and venting
activities.

This section of the Standard has been designed to allow companies and countries to dign and integrate
these recommendations into their existing systems and assurance processes. Topics for which guidance
is provided below include:

Measuring and estimating associated gas volumes flared and vented,

Public reporting of associated gas volumes flared and vented and the associated GHG
emissons, and
Veifying the reported data.

9.1 Measurement and Estimations

The key focus of this Standard is to effectively reduce flared and vented gas volumes globdly. As
such, accurate monitoring of flared and vented gas volumes is an important part of the prioritization and
management of these volumes going forward. However, it is recognized tha ingtaling metering devices
on flare sysems in exising operaions, egpecidly those where sgnificant flaring reductions will be
occurring in the near term, is alower priority.

9.1.1 Flaringand Venting GasVolumes

For exiding projects and facilities, flared and vented gas volumes should, a a minimum, be estimated
through sound engineering mass and energy baance cadculaions. It is recommended for new projects
and large exigting flaring sources that flare volumes be more accurately measured through metering,
where possble. This recommendation is condstent with the movement toward implementing best
practice (Section 9.1.2) as part of continua improvement.

It should be noted that reduction projects digible under the Clean Development Mechanism (CDM)
would likely require monitoring a a greater accuracy level consstent with metering of flared volumetric
flows and the periodic analysis of gas compostion or direct measurement of heeting vaue used in the
quantification of greenhouse gas emissions reductions.

9.1.2 Best Practice Measurement of Flared Gas VVolume

To be consgent with best practice, the totd volume of gas sent to the flare(s) should be continuoudy
metered ether at each of the sources or at the flare headers, to determine the annud volumetric flow to
theflare. At aminimum, flow measurement devices used to determine flare gas volumes should have an
accuracy of +/- 5 percent® over the anticipated range of flow rates.

5 Regulations Relating to Measurement of Petroleum for Fiscal Purposes and for Calculation of CO, Tax, 1
November 2001, The Norwegian Petroleum Directorate (NPD).
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As discussed previoudy, it is recommended that flare volumes for new projects and large existing
projects be measured more accurately, where possible.

9.1.3 Greenhouse Gas Emissions Estimates

The ol and gas indudry, through the American Petroleum Ingitute (AP!), has developed an
industrywide methodology guiddine for GHG emissons edimaion. This guiddine is undergoing
adoption internationdly as industry best practice and forms the basis for developing many of the GGFR
company Partners GHG emission inventories.

It is therefore recommended that greenhouse gas emissons from associated gas flaring and venting
activities be estimated based on the API’s Compendium of Greenhouse Gas Emissions Estimation
Methodologies for the Oil and Gas Industry.

9.2 Volumeand Emissions Data Reporting

To monitor the performance of the Standard and enhance the transparency of information on the gas
volumes flared and vented from crude oil production and the associated greenhouse gas emissions, data
should be reported publicly by the country governments.

Currently, the mgority of operators annudly report associated gas volumes flared to either the country
government or nationd oil company on an operationd control basis as a minimum requirement. It is
recommended that this reporting be expanded to incorporate associated gas volumes vented and the
greenhouse gas emissions associated with flared and vented gas, including early production activities.

To improve reporting continually over the longer term, it is recommended that companies expand thelr
reporting to incorporate flaring and venting data on an equity share basis to the country government. It is
recognized that equity share data will be less reliable than data from facilities under operationd control;
however, this approach is consstent with emerging greenhouse gas accounting and reporting best
practices, which most organizations have implemented or are currently implementing.

Methods used for reporting emissons on an operationad control and equity share accounting bass
should be consigtent with IPIECA Petroleum Industries Guidelines for Reporting Greenhouse Gas
Emissions—Establishing Organizational Boundaries Section.

9.2.1 Public Reporting by Governments

Governments have an important role in facilitating and gathering information on gas flared and vented on
a country besis. The flared and vented volumes of associated gas, and corresponding greenhouse gas
emissons, should be reported annualy by both internationd and nationa oil companies to the
governments beginning in 2006.

It is recommended that governments implement a reporting tool® that alows oil companies to report
ther flaring and venting data on an operationd control bagsinitidly, and in the future, on an equity share
basis as well, directly into a data entry sheet. This data should be made publicly available, for example
by means of the government website, where available.

® For example, asimple spreadsheet developed by GGFR, which can be found at http://www.worldbank.org/ggfr.
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9.2.2 Public Reporting by Oil Companies

To minimize duplication and assist the government in managing the public reporting of country flaring and
venting data, it is recommended that both nationd and internationa oil companies report flaring and
venting data to the government, via the government’ s reporting tool on an annua basis.

Companies are a'so encouraged to publicly report flaring and venting information through their existing
reporting and disclosure mechanisms, such as annua environmenta reports, GHG emissons reporting
systems, or posting on a company website.

Reporting higtorical and current data is recommended. In addition, consideration should be given to
providing forecasts for flaring and venting volumes, based on the Associated Gas Recovery Plans.

9.2.3 Recommended Reported Information Summary
It is recommended that the following information be reported:
General Information:

Company name, address, and contact details

Felds within the country over which the organization has operationa control and equity interest
(%)

Flaring volumes—totad quantity within country boundaries, based initidly on an operationa control
basis and in the future dso on an equity share basis.

Associated gas flared (10° standard n) annua volume
Associated gas flared per production (m/boe) annua volume
Annua GHG emissions associated with flaring

Variance from previous year’ s flaring data (%)

Venting volumes—tota quantity within country boundaries, based initidly on an operationa control
basis and in the future dso on an equity share basis.

Annua volume of gas vented” (10° standard nt)
Annua volume of gas vented per production (nm/boe)
Annua GHG emissons associaed with venting
Variance from previous year' s venting data (%)
Additional reporting to be considered:
Forecasts

Forecadt flared volumes and greenhouse gas emissions over a five-year period, capturing the
anticipated reductions in flaring projected in the Associated Gas Recovery Plan.

Forecast vented volumes and GHG emissions over afive-year period.

"1t is recommended that all upstream venting be reported.
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9.3 Veification

The Standard’s success and performance is measured through the effective reduction in flaring and
venting. This performance is made avalable publicly through the reporting process and the
recommendations presented in Section 9.2. Verifying this reported data and information would add
credibility and identify opportunities for continuous improvement in the gas volumes flared and vented in
association with crude oil production and their associated GHG emissions.

9.3.1 Verification of Reported Flaring and Venting Volumes and Emissions Data

The publicly reported data on flaring and venting volumes and associated greenhouse gas emissons
(refer to 9.2) should undergo verification prior to reporting. It is recommended that these verification
activities be integrated into existing interna company programs for greenhouse gas inventory verification
or an equivalent assurance process.

If there is no well-established internd program or process for data verification, it is recommended that
the publicly reported data undergo independent verification by a qudified third party on a periodic basis
(for example, a three year intervals). Governments aso have the option to use periodic independent
verification asatool to ensure performance.

The internd or externd verifier sdected for this activity should be competent and experienced in GHG
emissions verification and knowledgegble of flaring and gas measurement systems.

9.3.2 Veification Guidance

It is recommended that the following areas be covered as part of verifying the reported flaring and
venting volumes and the associated GHG emissons:

Completeness: dl flaring and venting sources covered by the Standard have been incorporated.
Data Accuracy:
0 Fared gasvolumes have been measured (metered or estimated);

0 Meter mantenance and calibration procedures are consigtent with industry best
practice,

0 Engineering mass and energy balance caculations based on good engineering practice
and accurate data;

0 GHG emissons edimation methodologies condgtent with APl Compendium or
equivaent;

o0 Equity share reporting congstent with IPIECA guidelines;
0 Gassampling and andyss procedures consstent with industry best practice; and
0 Accredited laboratories conducting analyses.

Congstency: consstent with previous year’ s data and previous year’ s methodologies.

Supporting documentation is required for verification.
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10 Implementation of the Standard

Implementation of the Standard refers to the processes to be undertaken to adopt the Standard and
mest its intent on an ongoing basis to reduce flaring and venting of associated gas throughout the world.
This process will involve dedication among GGFR Partners to work supportively and cooperatively
toward ensuring that the Standard will be successful in mesting the key objectives presented in Section
3. Individualy, the World Bank, oil companies, and participating country governments will each need to
develop their own internal processes of implementing this gas flaring and venting Standard and
integrating the Standard within their organization. The following subsections provide a recommended
roadmap and processes for implementing the Standard by these entities. Other stakeholders in the oil
production industry, including infrastructure owners, financing organizations, and consumers, are dso
encouraged to help promote adoption and implementation of this Standard for dl oil development
projects.

It is recognized that in order for this Standard to be effective and widely adopted, it should provide
flexibility and congderation of project, company, and country specific circumstances.  Accordingly,

member companies and countries are encouraged to adopt aternate implementation approaches for the
Standard, as needed, to achieve ther flaring and venting reduction gods.

Demondtration that the Standard has been effectively implemented by GGFR Partners will be based on
the completion of the Associated Gas Recovery Plans by producers and Country Implementation Plans
by governments, progress toward meeting these plans, and through public reporting.

10.1 Global GasFlaring Reduction Partnership’s Role

The GGFR will be respongble for the following implementation activities

Conduct “rollout” workshops in member countries to demongrate the benefits and value of
adopting the Standard and provide guidance regarding the procedura and technical steps that
will be needed to implement and administer the Standard.

Provide resources for a period of two years after the Standard' s effective date to help countries
and companies understand their responsibilities under the Standard and to help resolve issues
related to implementation.

Assig in preparing or reviewing Associated Gas Recovery Plans for member countries.

Assg in preparing and fadilitating the development of Country Implementation Plans for
member countries.

Develop asmple reporting tool for governments.

The voluntary Standard'’ s effectiveness in achieving effective flaring and venting reductions will depend
criticaly on the active participation of al GGFR Partners to work diligently with joint venture partners,
country governments, financia inditutions, and other key stakeholders to promote adoption and
implementation of this Standard, induding the initial goas by the earliest practica date and continuing
progress toward the ultimate god over the longer term.
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10.2 Implementation by Participating Oil Companies

Oil company participants in the GGFR, both internationa corporations and nationdly owned oil
companies, have the opportunity to adopt this Standard where venting or flaring of associated gas
occur. Companies are encouraged to seek ways to incorporate the Standard’s principles within ther
business sysems and will have the flexibility needed to adgpt these programs in any manner that will
ensure progress toward meseting the Standard’ sinitia god and ultimate god.

Once adopted, the company would integrate the Standard into existing business systems and implement
it throughout its il production operations globaly. These operations would then develop Associated
Gas Recovery Plans for those specific oil production fields, regions, or countries initialy targeted under
the Standard (refer to Section 8.1). It is recommended that this be integrated into the business planning
process.

For new projects, Associated Gas Recovery Plans should be incorporated into the Environmenta
Impact Assessment and/or development plan submitted to the responsible ministry as part of the project
review and approva process. For existing projects, fields, or regions, the Associated Gas Recovery
Pan will be developed in conaultation with key stakeholders, including the government. It should
highlight those areas and barriers that should be addressed by the government in the Country
Implementation Plan.

It is recommended that oil companies integrate monitoring, reporting, and verifying flaring and venting
activities into ther exising management systems and assurance processes. Both international and
nationd oil companies should report their flared and vented gas volumes and associated GHG emissions
to the country government via the government reporting tool. They are dso strongly encouraged to
publicly report this information through ther exiging dislosure mechanisms, such as annud
environmentd reports, GHG emissons reporting systems, or posting on a company webste.

Oil companies adopting this Standard are encouraged to use their best efforts to influence joint venture
partners and investors to adopt the Standard and its godls.

10.3 Implementation by Participating Country Gover nments

Country government participants in the GGFR dso have the opportunity to adopt this Standard. It
would be the responsibility of each country to establish a framework within an appropriate agency or
minisiry to support implementation and adminigter the Standard. It is recommended that the Standard
be adopted as a voluntary gpproach to meet the objectives of effectively reducing associated gas flaring
and venting. Where this Standard can support existing regulatory requirements, existing contracts, and
operating agreements, it is encouraged that the Standard’ s principles be considered as a tool to support
meeting and exceeding these requirements, contracts, and agreements. If the Standard contradicts
exigting regulations, contracts, and agreements, such regulations, contracts, and agreements will be given
priority.

For new projects, the review of Associated Gas Recovery Plans should be integrated into the country’s
project approval processes. For existing projects, fieds, or regions, the government should address the
barriers to gas utilization documented in the Associated Gas Recovery Plan in the formulation of its
Country Implementation Plan.
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The governments will be responsble for developing the Country Implementation Plan in consultation
with key stakeholders and will aso have a key role in facilitating the development of associated gas
utilization markets. The success of the Standard will depend on the willingness of the GGFR member
countries to work proactively with the oil companies and other key stakeholders to overcome existing
barriersto flaring and venting reduction opportunities.

The government aso plays an important role in fadilitating and compiling flaring and venting reports on a
country bass and reporting this information publicly. Implementing a reporting tool would assg in
efficient and effective public reporting and management of this flaring and venting information a a
country leve.

Governments belonging to GGFR are dso encouraged to use their influence to encourage other
countries with ongoing oil production activities to implement the Standard.

10.4 Implementation by the World Bank

The World Bank Group, as a key paticipant and sponsor of the Globad Gas Flaring Reduction
Partnership, will activdly promote and disseminae the Globd Gas Haring and Venting Reduction
Standard as a best practice initiative for dl oil production operations in which the World Bank Group is
involved.

Demondration that the Standard has been effectively implemented will be based on the completion of
the Associated Gas Recovery Plans (by producers), Country Implementation Plans (by governments),
progress toward meseting these plans, and through public reporting.
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11 Administration

Adminidration of this Standard refers to the ongoing roles and coordination of activities anong GGFR
Partners and others to ensure that the Standard is maintained and updated. Guidance is provided in
Section 10 on implementing the Standard by supplementing existing World Bank project review
programs and adopting and integrating the principles and gods of the Standard within government and
oil company policies. Recommendations for ongoing administration of the Standard are discussed in this
section in terms of the rolesfor:

Reviewing and updating of the Standard; and

Maintaining and updating the tools established to assst in monitoring the performance of the
Standard.

In keeping with the voluntary nature of this Standard, the proposed roles among the Partners should be
interpreted as only one of many possible approaches that would meet the administration needs of the
Standard.

11.1 Participating Country Governments Role

Wherever possible, the primary role for adminigering this Standard is likely to reside with the
governments of the oil-producing countries. The relaive permanence of nationd government ingtitutions
and the fact that government minidries are dready intimately involved in the licensng and operation of
locd il production activities are factors that favor an expangon of the minidries existing role to include
long-term oversght of flaing and venting reduction activities within each country. Guidance on
adminigtration of the Standard in cases where the government is unable to assumethisrole is provided in
Section 11.2, Participating Oil Companies Roles. In countries where the nationd oil company is
delegated a regulatory function on behdf of the government, the nationd oil company has the same
respongbility and role as the government.

It is recognized that each country will determine the gppropriate ministry(ies) to administer the Standard.
The key dements of adminigtration for country governmentsinclude:

Review and update of the Standard in consultation with oil companies and other key
stakeholders.

Maintain and update the web-accessible reporting tools established to assst in monitoring and
reporting the Standard' s performance.

11.2 Participating Oil Companies Role
As GGFR Partners, the companies are encouraged to work cooperatively with the appropriate

Government minidries and, if necessary, to assst the governments in reviewing and updating the
Standard and their associated management systems.

It should be recognized that the governments of some countries may elect not to assume responsbility
for administering the Standard (or some aspect of it), in which case the GGFR member companies
operating in such countries would need to adopt a self-adminigtering role. Specificdly, the Standard's
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integration within company management systems and assurance programs is recommended to provide
mechanisms for ensuring that the Standard is regularly reviewed and updated.
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Appendix A: Flaring and Venting Activities Related to this Standard

Table A-1: Venting Activities Related to this Sandard

Potential Sources of Venting

Targeted under

Initial Goal of
Standard

Targeted under

Ultimate Goal of
Standard

Not Covered by
Standard

Continuous production venting

Continuous venting due to lack of flaring facilities

Venting of production storage tank losses from:
Hashing
Working and bresthing

Gas-driven pneumatic devices

Gas—driven chemicd injection pumps

X| X X X

Gas treatment vents

Locdly vented low pressure-rated systems—
includes storage tanks or compressor ancillary
sysemsthat are typicaly vented locdly in order to
provide the lowest back-pressure possible.

Noncontinuous production venting

Catalyst/mole Seve dryers

Oil well completion, treetment, stimulation,
workover, and testing

Surface casing ges (oil wells)

Gas migration (ol wells)

Operationd venting—used in order to bring the
pressure in specific equipment itemsto
“amospheric level” for example compressor sedl
sysems, pig launchergrecaivers, chemica skids,
and so forth.

Venting to clear vessels for personnd entry

Wl gimulation/venting/unloading (field venting)
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Table A-2: Flaring Activities Subject to this Standard

Targeted under Targeted under
Initial Goal of Ultimate Goal of | Not Covered by
Potential Sources of Flaring Standard Standard Standard

Continuous production flaring
Nonsafety flaring due to lack of processng facilities X
and/or marketing outlets
Noncontinuous production flaring
Compressor startups and shutdowns X
Well completion, trestment, stimulation, workover,
and testing

0 Short term (£ 30 days) X

0 Longterm {>30 days) X
Early Production Facilities® X
Surface casing gas (oil wells) X
Gas migration (oil wells) X
Haring of production storage tank losses from: X

Flashing
Working and breathing

8 Although flaring reduction for long term well testing and early production facilities may not be feasible, it is
recommended that the same initial goal evaluation process be conducted in view of the potential significance of these

flaring volumes.
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Appendix B: Definitions

Associated Gas (AG) is gas that is produced from an ail reservoir and may apply to gas produced
from agas cap in conjunction with ail.

Availability is the probability that an item, under the combined influence of its religbility, mantainability
and maintenance support, will be able to fulfill its required function over a stated period of time, or a a
given point in time,

Early Production is oil and gas produced from initial wells and temporary production facilities prior to

the ingtdlation of permanent production facilities. Such production is often congdered to obtain a better
assessment of reservoir performance than can normally be obtained from well testing.

Field isageographica areain which anumber of oil or gas wells produce from a continuous reservoir.

Flare Efficiency is a performance index determined by the ratio of hydrocarbon consumed in
combustion relative to the total hydrocarbon stream released to the flare.

Fugitive Emissions are defined as unintentiona leakage from piping/equipment components, storage
tanks, and pump sedls, including valves, flanges, and other connectors, pump seds, pressure relief
valves, opentended lines, sample/bleeder connectors, plugs, and pipe caps.

GasMigration isaflow of gasthat is detectable at the surface outsde of the outermost casing string
(often referred to as externa migration or seepage).

Global Gas Flaring and Venting Reduction Voluntary Standard (the “ Standard”) is a document,
established and recommended by the GGFR, that provides guidance on how to achieve reductions in
the flaring and venting of gas associated with crude oil production worldwide. The Standard includes
guidance to address and implement near-term flaring and venting reductions, longer-term continuous
improvement, and monitoring and trangparency. The gpproach is intended to achieve utilization of
associated gas flaring and venting reductions that go beyond prevailing practices that would otherwise
occur in many countries.  The voluntary framework infers that the parties supporting this Standard
voluntarily choose to endorse the principles laid out in the Standard and to work in cooperation with
Partners of GGFR and other key stakeholders to seek solutions to overcome barriers that prevent
sgnificant gas flaring and venting reduction.

Incremental Economics is financid performance based only on the revenues derived from the
associated gas production and applied to the capita and operating expenses associated with recovery
of thegas.

Integrated Economics is financid performance based on the revenues derived from totd fied
production and applied to the total capital and operating expenses associated with production of both
the gasand ail.

Key Stakeholders are the principd owners of assets, ligbilities, and resources associated with the
recovery and utilization of hydrocarbon reserves. These would include the producers and joint venture
partners, the government, and the buyers. Infrastructure owners are dso incduded when such
infragtructure exists and is held by third parties.

36



Operational Project Boundary is an area of actively producing petroleum fidd or fieds within a
region that are under sole operationa control or joint venture partnership.

Production flaring is any flaring associated with oil production, excluding safety flaring, that occurs
because of atemporary or permanent lack of adeguate gas processing facilities to meet gas production
levds induding:

Continuous production flaring: Long-term flaring of gas that is associated with crude ol
production and not utilized for on+ or off-Ste energy needs, recovered for loca or international
gas markets, or re-injected.

Noncontinuous production flaring: Haring of gas streams that may result from shorter-term
releases, including short-term well testing, compressor startups and shutdowns, and so forth. (In
normal operations, non-continuous gas volumes routed to flares are consderably lower than
those rdlated to continuous flaring.)

Project is any development or production activity designed to extract hydrocarbons from an onshore or
offshore reservoir where associated gas is coproduced, aong with the facilities and operationd
practices associated with the conduct of such activities.

Existing poject is any oil production project or facility not consdered a new project. This
would include facilities currently in operation, as well as those development projects not yet
commissioned that are in the detailed design or congtruction phase.

New Project is any oil production project that is in the planning and design process, prior to
completion of conceptua design and associated regulatory approvals as of 1 April 2005.

Modification to an exiging facility that will result in an increase in the volume of flared or vented
associated gas would fal into the category of existing project.

Project Boundary Expansion refers to the process whereby the interaction of a project with other
projects involving different sakeholders such as infrastructure owners and gas users in the gas chain is
undertaken.

Safety flaring® is disposa of gas to a contained flare system for the purpose of preventing
overpressure conditions in production equipment. Gas volumes flared include those required to maintain
the flare system in a safe and ready condition for uncontrolled safety rel eases.

Safety venting isthe release of gas to a vent in the event of afire, overpressurization or other process
upst, or a release through a safety release vave to prevent the occurrence of a potentidly unsafe
condition.

Standard conditionsfor temperature and pressure are 15°C (285 K) and 101.325 kPa.

Surface Casing Vent Flow (SCVF) isthe flow of gas or liquid or any combination out of the surface
casing/casing annulus (often referred to asinterna migration).

® Includes what may be defined elsewhere as “emergency flaring/venting.”
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Venting isthe controlled release of unburned gas directly to the atmosphere for gas digposd or for safe
facility operation. Venting excludes fugitive gas rdeases from piping and equipment lesks and includes
gas purges.

Well testing:
Long-termwell testing is any well testing with a duration longer than 30 days.
Short-termwell testing is any well testing with a duration of 30 daysor less.
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Appendix C: Tools for Enhancing the Present Value of Benefits
from Gas Recovery

Gas Producers

Integrate economic, environmental, and social benefits to assgt in judifying gas recovery

projects.

Examine integrated economics as an approach to evauate the financia performance of a
project, based on the revenues derived from tota field production and applied to the totd

capitd and operating expenses associated with production of both the gas and ail.

integrating the revenues from both the oil and gas production from the field, the potentid viability

of agasrecovery project may be enhanced for non-margind production fields.

Expand the project boundaries to other producers, customers, and infrastructure owners in
the region: gas trading between fidds and producers may be a mechanism to encourage
maximum gas utilization to meet energy demands for production operations among operatorsin
the region; associated gas supply options to gas deficient fidlds, dectricd interconnection
between fidlds, and so forth; transferring best practices and technology between JV partners

and third- party operatorsin the region.

Investigate carbon credits as a potentiad mechanism for some projects that meet the digibility
criteria, e@ther within the Kyoto Protocol framework (for example, Clean Development
Mechanism or Joint Implementation) or outside the Protocol. The additiona revenue stream
from the potentid sde of carbon credits may assst in the economic judtification of the project

and potentidly enhance the digibility of the project by demongtrating project additiondity.

Governments

Clarify contractual rightsto associated gas to maximize the potentia for its exploitation. In
many cases, the contractua rights to associated gas are not clearly specified. This clarification
of contractua rights should be specified in such away that oil companies are granted rights and

can clearly make plans to maximize the potentia for exploitation of associated gas.

Promote third party access to infrastructure to further encourage associated gas recovery

and utilization.

Consider Production Sharing Contracts (PSCs) with cost recovery mechanisms that
encourage investment in gas gathering schemes and associated infrastructure.  In PSCs the
contract boundary is generdly drawn quite narrowly which can make it difficult to recover
infrastructure cogts necessary for producing and transporting associated gas. A willingness to
condder a breech of the ringfence for such infrastructure investment could fecilitate the

development of gas recovery projects.

Examine cost recovery and profit sharing mechanisms tha recognize the extra costs
involved in recovering associated gas.  Sometimes the cost recovery provisons do not reflect
the full additiona cogts (even in effect assuming that the associated ges is a virtudly “freg’
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byproduct of the ail). Similarly, the profit sharing terms may overdtate the true profitability of
exploiting associated gas.

Establish reasonable gas market development periods in PSCsto give producer adequate
time to investigate and develop markets for associated gas rather than be faced with
relinquishment of gas exploitation rights.  In some countries there is little or no market and
considerable time may be required to discover and develop them compared to the oil market
gtuation.

Institute tax and royalty incentives that recognize the costs and benefits of invesment in
asociated ges recovery schemes.  Such benefits include externd nationd benefits such as
emisson reductions, which may well not be reflected in the prices that the producer receives.
Tools avaladle to governments include reduced royalties on associated gas production and
specid tax credits for investment in emission-reducing technologies.

Promote associated gas pricing to reflect economic value to the economy. In many
countries the government determines gas pricing and gas buyers may be severely condtrained by
nationd government policies. Statements of nationd pricing policy which clearly indicate thet the
gas should be priced according to full nationa economic value, taking into account the prices of
dternative fuels, the opportunities for exporting these, and the opportunities for replacing
imports of dternative fuds, would provide appropriate incentives for both gas buyers and gas
producers. Gas pricing should dso take into account competing fuels and considerations of the
environmenta benefits of gasin relaion to other fossl fuels.

Develop a national gas strategy which includes an associated gas utilization Strategy. In many
countries gas utilization has developed in a piecemed fashion, which may be suboptima. A
nationa gas market srategy could unvell bottlenecks and other impediments to full economic
utilization of the market potentid. Impediments could arise from inadequate infrastructure
provison (upstream, midstream, and downstream) and lack of knowledge of dl potentidly
viable downstream uses for the gas. A dearly defined gas market strategy could unvell more
opportunities for associated gas utilization.

Coordinate stakeholders to enhance opportunities for associated gas utilization. Frequently
the various stakeholders — individua producers, infrastructure owners, and gas buyers — do not
function in a coordinated manner. Opportunities for gas production and utilization are thus not
fully exploited. A proactive government can facilitate coordination among parties, which may
not have direct responsibilities for extending relationships with each other beyond historic terms.

Examples are incentivizing infrastructure owners to develop imaginative ways to accept non
specification or ron-standard gas for commingling at acceptable tariffs. In circumstances where
infrastructure owners purchase gas they can be encouraged to do so on terms, which do not

fully exploit any localized monopoly buying power, which they may have.

Develop local markets for associated gas through facilitating and providing a closeby outlet for
associated gas, such as power generation.
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Commercial and Indugtrial Cusomers

Negotiate long-term contracts for associated gas supply to reflect legitimate needs of
producers for volumes determined by total hydrocarbon production. In particular gas buyers
should be prepared to conclude agreements to accept gas involving relaively low swing factors
to be consgtent with desired production profits for oil. Gas buyers should aso be prepared to
conclude purchase agreements for rdatively smal volumes of gas that might be difficult to
market. Field depletion based contracts will generaly be attractive to producers of associated
gas.

Adjust associated gas pricing to reflect the economic vaue of gas to the economy. The
pricing principles should reate the value of gasto that of dternative fuels taking into account the
opportunities for ether exporting these or subgtituting local gas for imported fuels. Appropriate
pricing should aso reflect the environmenta benefits of gas utilization compared to some other
fudls such as cod and fud oil.

Negotiate take or pay contracts up to levels that reduce the downside risks for producers.
Where the recovery of associated gasis perceived to be financidly risky, take or pay contracts,
epecidly when based on fidd depletion rather than fixed volumes, significantly reduce the
market risk.

Provide payment guarantees for associated gas to encourage investment in gas recovery
fadlies When a gas recovery project is financidly margind the provison of payment
guarantees by buyers can reduce the market risks such as to induce the necessary investment.

Gas|Infrastructure Owners
Examine capital investment and operating cost requirements for new associated gas
utilization of exiding infrastructure.

Prioritize the purchase of new associated gas supply to fill commitments under existing gas
contracts.

Transport new associated gas owned by third parties to recover operating codts plus a
reasonable operating fee through tariff assessments.

Participate in infrastructure expansion projects by collecting tariffs on transporting third-
party gas volumes for recovery of capita, operating costs, and a reasonable operating fee.

Allow third party ownership of infrastructure through participation in capitd investment
required by expanson.
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Appendix D: Outline of Associated Gas Recovery Plan

The bdow outline of the Associated Gas Recovery Plan is provided as guidance for organizations
developing plans.

1. Description of Oil Production Field(s) and Facilities Addressed in this Plan
11 Field(s) operator and partners
12 Panned or actud time sequence of field developments
1.3 Additiond description if plan isajoint submittal or addresses associated gas from multiple
fidds
14 Higtorica, current and forecast associated gas flaring and venting of the fied(s) and gas-to-
oil retio of fied(9)

2. Proposed Approach to Addressthe Standard’s I nitial Goal:
21 The gpproaches and viahility of diminating or reducing flaring and venting:
Within the operationd project boundary; or
Within an expanded operationd project boundary.
2.2 Description and outcomes of stakeholder engagement process undertaken to diminate or
avoid flaring and venting induding:
Alternatives considered
Stakeholders consulted
Barriersto dternatives for associated gas utilization
Outcomes of the process
2.3 The activities and timing for implementation of the feasible dternaive to flaring, or rationde
if no dterndtives are feasble
24 Key barriers and rationde for continuing venting or flaring (if gpplicable)
25 The approach that will be followed in the design of flaring systems and their operation

3. Proposed Approach to the Standard’s Ultimate Goal
31 Periodic revauation process for nonviable dternatives to flaring and venting
3.2 Identification and evauation of new reduction initiatives and new technologies

4. Approach to measuring, reporting, and verifying
4.1 The gpproaches for measuring, reporting, and verifying.

42



Appendix E: Reference Documents
Alberta Energy and Utilities Board, Guide 60: Upstream Petroleum Industry Flaring, Incinerating
and Venting Guide—DRAFT, December 2002.

American Petroleum Inditute (API1), Compendium of Greenhouse Gas Emissions Estimation
Methodologies for the Oil and Gas Industry—Pilot Test Version, April 2001.

CAPP Edimation of Flaring and Venting Volumes from Upstream Oil and Gas Fecilities, May 2002.
CAPP Best Management Practice: Flaring of Associated and Solution Gas, September 1999

FTPTS Rules Group, Flare Transfer Pilot Trading Scheme Framework for the Voluntary Transfer
Scheme 2003 (FTPTS *Rules Book™), 1 December 2002.

International Association of Oil and Gas Producers (OGP), Flaring and Venting in the Oil and Gas
Exploration Production Industry—An Overview of Purpose, Quantities, Issues, Practices and
Trends, Report No. 2.79/288, January 2000.

Internationa Petroleum Industry Environmental Conservation Association (IPIECA), OGP and API—
Petroleum Industry Guidelines for Reporting Greenhouse Gas Emissions, December 2003.

NORSOK 1-104, Fiscal Measurement System for Hydrocarbon Gas (Rev 2, 2. June 1998).

The Norwegian Petroleum Directorate (NPD), Regulations Relating to Measurement of Petroleum
for Fiscal Purposes and for Calculation of Co, Tax (The Measurement Regulations), 1 November
2001.

U.K. Offshore Operators Association Limited (UKOOA), Environmenta Emissons Monitoring
Sysem—Guidelines for the Compilation of an Atmospheric Emissions Inventory, December
1999.

UKOOA, Environmental Legidation - Flaring topic page, 12 June 2003.

USEPA, 40 Code of Federal Regulations (CFR)—Standards of Performance for New Sationary
Sources, Part 60.18, 1 July 2003.

Publicly available promotiond materid and private communication: John Zink, Panametrics Inc., Argo
Hare Services Ltd. and Zeeco.

Confidentid internal company policies and standards for flaring and venting.

43



FOR FURTHER INFORMATION
REGARDING THIS REPORT OR THE
GLOBAL GAS FLARING
REDUCTION PUBLIC-PRIVATE
PARTNERHSHIP (GGFR) CONTACT:

Bent Svensson

Program Manager

Phone: 202-473-6976

E-mail: Bsvensson@worldbank.org

Sascha Djumena

Energy Specialist

Phone: 202-473-8146

E-mail: Sdjumena@worldbank.org

Jacob Broekhuijsen

Adviser to GGFR

Phone: 202-458-4818

E-mail: Jbroekhuijsen@worldbank.org

Calliope Webber

Adviser to GGFR

Phone: 202-473-2859

E-mail: Cwebber@worldbank.org

The World Bank Group

Oil, Gas, Mining and
Chemicals Department

2121 Pennsylvania Avenue, NW
Washington DC 20036

Fax: 202-522-0395

Webpage:
http://www.worldbank.org/ggfr



