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DISCLAIMER AND COPYRIGHT

The American Gas Association’s (AGA) Operations and Engineering Section provides a forum
for industry experts to bring collective knowledge together to improve the state of the art in the
areas of operating, engineering and technological aspects of producing, gathering, transporting,
storing, distributing, measuring and utilizing natural gas.

Through its publications, of which this is one, AGA provides for the exchange of information
within the gas industry and scientific, trade and governmental organizations. Each publication.is
prepared or sponsored by an AGA Operations and Engineering Section technical committee.
While AGA may administer the process, neither AGA nor the technical committee indepcnacntly
tests, evaluates or verifies the accuracy of any information or the soundness of any judgirents
contained therein.

AGA disclaims liability for any personal injury, property or other damages ot any nature
whatsoever, whether special, indirect, consequential or compensatory, direstly or indirectly
resulting from the publication, and use of or reliance on AGA publications:.. .AGA makes no
guaranty or warranty as to the accuracy and completeness of any informaticn published therein.
The information contained therein is provided on an “as is”.bazis and AGA makes no
representations or warranties including any expressed or implied we frar ty of merchantability or
fithess for a particular purpose.

In issuing and making this document available, AGA is not unao wawing to render professional or
other services for or on behalf of any person or entity. Ncr is AGA undertaking to perform any
duty owed by any person or entity to someone else. :‘Anyne using this document should rely on
his or her own independent judgment or, as appropriaie, seek the advice of a competent
professional in determining the exercise of reasone ole caie in any given circumstances.

AGA has no power, nor does it undertake, to police or enforce compliance with the contents of
this document. Nor does AGA list, certify, test o inspect products, designs or installations for
compliance with this document. Any certificaii n or other statement of compliance is solely the
responsibility of the certifier or maker e7he < tatement.

AGA does not take any position vith *espect to the validity of any patent rights asserted in
connection with any items that a2 ri.entioned in or are the subject of AGA publications, and
AGA disclaims liability for the.iniiin'ement of any patent resulting from the use of or reliance on
its publications. Users of tlieser publications are expressly advised that determination of the
validity of any such patei " rigiis, and the risk of infringement of such rights, is entirely their own
responsibility.

Users of this publicatic >should consult applicable federal, state and local laws and regulations.
AGA does not/ wrough its publications intend to urge action that is not in compliance with
applicable 1aws, anu its publications may not be construed as doing so.

This repert is the cumulative result of years of experience of many individuals and organizations
accuainte 1 with the measurement of natural gas. However, changes to this report may become
nececsary from time to time. If changes to this report are believed appropriate by any
ma.ufactuier, individual or organization, such suggested changes should be communicated to
AGA vy completing the last page of this report titled, “Form for Proposal on AGA Report No.
1A” and sending it to Operations & Engineering Section, American Gas Association, 400
North Capitol Street, NW, 4th Floor, Washington, DC 20001, U.S.A.

Copyright © 2009, American Gas Association, All Rights Reserved.
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FOREWORD

The history of natural gas supply, transportation and utilization in the United States has been
marked by several cycles of change related to increased demand for fuel gases and
development of new and diverse gas sources. Gas quality considerations figure prominently in
the adaptability of the industry to such changes since the variability of natural gas and its
associated constituents affects all industry sectors from wellhead to burner tip. In addition,
regulatory drivers associated with the evolution of open access to and unbundling of pipelines
resulted in the need for enhanced gas quality and measurement specifications contained withir
pipeline tariffs. This document results from the collaborative efforts of a team of industn’ exnerts
and represents the most up-to-date compilation of gas quality and measurement conside aticns
for inclusion in gas contracts and pipeline tariffs.

Prior to 1945 most of the fuel gases throughout North America were produce.' locally or
manufactured from coal specifically for a given geographic area. Over the next several decades,
new sources of natural gas were discovered, and a vast network of u.t<rstate/intrastate
pipelines, currently known as the “pipeline grid,” was constructed to delver rew supplies to the
marketplace. As the pipeline grid expanded to criss-cross the North-*mecrican continent, most
local gas manufacturing ceased, and the demand for noturel gas delivered by
interstate/intrastate pipelines increased dramatically. The gas frem new. sources of supplies with
varying composition did not affect the gas transmission and c's rihution systems. However, the
composition of the new gas supplies had the potential to adve:zely affect the utilization of the
gas. To avoid this adverse effect at the burner tip, researc programs were undertaken to
develop equations/indices to determine the interchanga~ab'ity of various gas compositions.

During the later decades of the 20th century, varichility of supply sources and associated gas
compositions continued to increase resulting in widespread industry recognition of the need for
gas quality evaluation criteria. Some industr,: sectors proposed standardization of gas quality
and imposition of specific constituent limits as-vell as composition-dependent parameters, such
as heating value, interchangeability inuic 2s, 2tc. However, the broader industry consensus was
that such constraints would be nvciry restrictive and would exclude supplies that could
otherwise be made interchangeab.» by pipeline aggregation and consequential blending
upstream of market deliveries:~Th> first version of AGA Report 4A was published in 1971 to
identify specific criteria for conwacts or tariffs related to custody transfer measurement and gas
guality specifications.

Beginning in the 1780s and culminating with the Federal Energy Regulatory Commission
(FERC) Order No. 63u the interstate pipeline grid transitioned from an operational model in
which gas pipzlnes were merchants, with the pipelines contracting for gas supplies with
producers and 1oselling the gas downstream pursuant to regulated tariffs. Under the new model,
interstate pipe'ines became open-access transporters of natural gas that is owned by third
parties. 1his transition is commonly referred to as the restructuring of the gas industry. Also,
under trus new model, gas supply contracts between producers and interstate pipelines were
elinated ‘and replaced by gas supply contracts between producers and wholesalers or end
utery; often referred to as “unbundling” of the pipelines. As a result of increased gas supply
options for wholesalers and end users, variations in natural gas compositions on pipelines
increased and the pipeline grid became more interconnected. The enhanced integrated nature
of the pipelines coupled with a wider variety of supplies entering the system via open access
raised the importance of considering gas quality specifications within pipeline tariffs.
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Gas supply compositions were relatively stable within the major interstate pipelines and larger
US markets through the 1980s and early 1990s, even though gas quality differed from region to
region. During that time, gas quality management issues were largely limited to those local
distribution companies (LDCs) that were located in areas with variable gas sources, such as
local production and processing, refinery, imported liquefied natural gas (LNG) and various
other local sources. Gas quality issues again confronted the US gas industry at the national
level when demand increased in the 1990s and 2000s due to a convergence of factors,
including the environmental advantages of natural gas-fired electricity generation and other end-
use applications. North America was faced with the challenge of satisfying higher demand with
greater volumes from non-traditional gas sources, such as coal bed methane, LNG imports,
renewable gases, etc.

In 2004, the Natural Gas Council (NGC) convened two teams of technical experts fror. ac/oss
the natural gas value chain, referred to as NGC+, to address gas quality issues -ela:=2d 10 gas
interchangeability and hydrocarbon liquid drop out in pipeline systems. Each teci.nical group
published its findings and recommendations in a white paper that was preseated to FERC in
February 2005*. The “White Paper on Natural Gas Interchangeability and N+ *ombustion End
Use” included interim guidelines for gas interchangeability that were derive pri narily from the
interchangeability index calculations for gas appliances and from-the constituent limits of
modern gas turbine power-generation equipment. The whie oaper also included
recommendations for additional research to resolve outstanding technical issues.

In June 2006, FERC issued a policy statement? that suppoiied the collaborative technical
review conducted under the NGC+ that outlined five bacic rinciples for interstate pipelines and
their customers when considering gas quality specification::

e Only natural gas quality specifications co.taired in a FERC-approved tariff can be
enforced.

e Specifications must be flexible and alow. pipelines to balance safety and maximize
supply.

e Specifications must be baseu on science, and negotiations must involve all
interested parties.

e The NGC+ Interim Guidelinz2s chould serve as a common technical reference point
for resolving issues.

o Disputes will be reso./zdrin FERC proceedings with significant weight given to the
NGC+ Interim Guidc'ines.

An industry team wa. assembled in 2006 to review and revise AGA Report 4A. The current
document has *teen updated considering the NGC+ white papers and the FERC Policy
Statement? a. we!' as other recent industry developments, such as the US Department of
Transportatioy’s (DOT) pipeline integrity management regulations and industry advances in
measure ment technologies.

1 Wi, ite Faper on Liquid Hydrocarbon Drop Out in Natural Gas Infrastructure, NGC+ Liquid Hydrocarbon Drop Out
Task Group and White Paper on Natural Gas Interchangeability and Non-Combustion End Use, NGC+
Interchangeability Work Group, February 28, 2005.

2 Specific information and industry comments regarding the FERC Policy Statement may be found on the FERC web
site in Docket No. PL04-03 at www.ferc.gov.
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1 Purpose and Scope

This report is published as a guidance document to establish a common framework, as well as
an industry-wide reference tool for natural gas quality and measurement provisions in contracts
or tariffs. It provides an explanation of terminology and examples of representative
measurement and gas quality clauses for natural gas flowing through the North American
pipeline grid. Specific values or numbers in this report are provided as typical examples and are
not intended to take precedence over existing contract or tariff values or to serve as industry-
wide standards. Rather, the document describes typical gas quality constituents and parameters
with associated limits employed to minimize potential end-use impacts. The primary focus is to
provide technical information for use in tariffs or contracts, including checklists, that promotes
the safety and reliability of gas transmission and distribution infrastructure while maximizing
supply opportunities and minimizing potential end-use concerns.

Furthermore, this report provides factors to consider when evaluating appropriate limits for gas
quality specifications along with a discussion of available measurement technologies referenced
in documents that specify custody transfer transactions.

Specifically this report includes:

e basic measurement and gas quality concepts, including how some constituents or
parameters may impact pipeline systems and end users;

e typical ranges of constituent and parameter values found in tariffs and contracts;

o definitions for most of the terms commonly found in tariff and contract measurement and
gas quality clauses; and

e appendices containing general purpose checklists and sample language for tariff and
contract measurement and gas quality clauses, pipeline tariff survey data and appropriate
references.

2 Gas Measurement and Analysis Considerations

It may be necessary for parties negotiating gas custody transfer contracts or pipeline tariffs to
determine whether the gas will be accounted for in units of energy, volume, or mass delivered or
transported, as well as any data reporting protocols. In most instances, natural gas custody
transfer measurement takes place on an energy basis. However, measurement in volume or
mass units is equally important. The energy and mass concepts combine the quantitative and
gualitative parameters of gas volume measurement into a single unit of measure. It should be
noted that AGA Report No. 5, Natural Gas Energy Measurement, provides additional energy
measurement detail that specifically addresses assumptions and criteria relevant to the
determination of heating value and quantity of energy transferred.

2.1 Terminology/Units

Terms used in the gas industry, although not necessarily consistent with other currently
accepted publications, have historical significance. Contracts generally refer to tariff provisions
for addressing measurement and gas quality specifications. These terms are in many existing
operating and service contracts that form the structure of the gas market and cannot be easily



