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DISCLAIMER AND COPYRIGHTS

The American Gas Association’s (AGA) Operations and Engineering Section provides a forum for
industry experts to bring their 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 witt in
the natural gas industry and scientific, trade and governmental organizations. Many ACA
publications are prepared or sponsored by an AGA Operations and Engineering Sectian «>chnical
committee. While AGA may administer the process, neither AGA nor the technical cominittee
independently tests, evaluates or verifies the accuracy of any information or the so\ndi 2ss of any
judgments contained therein.

AGA disclaims liability for any personal injury, property or other damages of anv nature whatsoever,
whether special, indirect, consequential or compensatory, directly or indivactly resulting from the
publication, use of or reliance on AGA publications. AGA makes no cuaanty or warranty as to the
accuracy and completeness of any information published therein. ‘I'7e iri’ormation contained therein
is provided on an “as is” basis and AGA makes no representation. ur warranties including any
expressed or implied warranty of merchantability or fitnezs for a particular purpose. Nothing
contained in this document should be viewed as an endor=en.=2nt or disapproval of any particular
manufacturer or product.

In issuing and making this document available, AGA is not undertaking to render professional or
other services for or on behalf of any person or en.tv. Nor is AGA undertaking to perform any duty
owed by any person or entity to someone else. Anyone using this document should rely on his or
her own independent judgment or, as approyriato, seek the advice of a competent professional in
determining the exercise of reasonable zare i any given circumstances.

AGA has no power, nor does it unu=ricie, to police or enforce compliance with the contents of this
document. Nor does AGA list, cenfy, wast or inspect products, designs or installations for compliance
with this document. Any certficauca or other statement of compliance is solely the responsibility of
the certifier or maker of the =ate.ment.

AGA does not take @1y pHsition with respect to the validity of any patent rights asserted in connection
with any items that ai = mentioned in or are the subject of AGA publications, and AGA disclaims
liability for the inisingement of any patent resulting from the use of or reliance on its publications.
Users of these publications are expressly advised that determination of the validity of any such patent
rights, and the risk of infringement of such rights, is entirely their own responsibility.

Usei= of i is publication should consult applicable federal, state and local laws and regulations. AGA
dovs nut, tnrough its publications, intend to urge action that is not in compliance with applicable laws,
axd 1ts publications may not be construed as doing so. Information concerning safety and health
risks, proper installation or use, performance or fithess or suitability for any purpose with respect to
particular products or materials should be obtained from the User’'s employer, the manufacturer or
supplier of the raw material used.
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Changes to this document may become necessary from time to time. If changes are believed
appropriate by any person or entity, such suggested changes should be communicated to AGA in
writing and sent to: Operations & Engineering Section, American Gas Association, 400 North
Capitol Street, NW, 4" Floor, Washington, DC 20001, U.S.A. Suggested changes must include:
contact information, including name, address and any corporate affiliation; full name of the
document; suggested revisions to the text of the document; the rationale for the suggested
revisions; and permission to use the suggested revisions in an amended publication of the
document.

Copyright © 2017, American Gas Association, All Rights Reserved.
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FOREWORD

The use of odorant as the primary method of warning of gas leaks has been highly successful
and has contributed significantly to making natural gas a safe fuel for the public to use. The
issues addressed here are intended to help individual operators to potentially improve an already
valuable and reliable method of ensuring safety.

This document is intended for consideration by operators and should be read in the context »f
all of the statutes, rules, regulations and tariffs that pertain to the highly regulated natural gas
industry. Under no circumstances should this document be interpreted to be the stancaru of care
to be followed by operators. In some instances, particularly concerning gathering; orecessing
operations and farm tap systems, other rules, tariffs and regulations abni;. hlany gas
transmission and distribution companies have tariffs that are approved by stcte and federal
regulatory authorities and that may vary their duties and responsibilitics. Nothing in this
document should be considered to vary or alter those tariff provisions.

Please note that each operator serves a unique and defined fecziaphic area. System
infrastructures vary based on many factors, such as pipeline inaterials and condition and
operating practices. Each operator will need to evaluate the profiled practices in light of system
variables. Not all practices in this document will be applicable ' ¢ 2il operators due to the unique
sets of characteristics of their specific systems. Each ope ator rieeds to evaluate actions in light
of system variables. Anyone using this document choc!d 21y on his or her own independent
judgment or, as appropriate, seek the advice of 2 competent professional to determine the
exercise of reasonable care in any given circumste nce.
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INTRODUCTION

This manual is a revision of the 2000 edition of the Odorization Manual published by the
American Gas Association. It is intended to provide general guidelines for the odorization of
natural gas distribution and transmission systems. The revised manual is the culmination of
collaborative efforts of many experts on odorization of natural gas. It is intended to provide
potential improvements on an already safe and reliable practice.

Extensive revision and expansion of the previous edition include practical operating guidelines
for the design, construction and operation of odorization systems, odor and odorant monitoring
techniques and instrumentation, as well as a summary of recent research in the chemistry and
olfaction science of natural gas odorants. This document is intended for both new and seasoned
professionals in the natural gas industry and its supporting organizations, such as contractors,
appliance installers, public officials, emergency responders, etc.

The history of odorization dates back to the late 19" and early 20™ century when fuel gases
manufactured from coal were used for street lighting and eventually for house lighting, cooking
and heating. Some of these “coal gases” were characterized by distinctive unpleasant odors
from residues of coal gasification, but others, like “blue water gas,” had little to no odor.
Manufactured gas contained high concentrations of carbon monoxide, and the safety risk of a
gas leak due to potential CO poisoning was often greater than the flammability risk. Thus, the
addition of warning-agent additives was needed, and research for effective odorants was carried
out both in Europe and in the U.S. Some of the original work involved compounds that smelled
like coal gas since its odor was historically known as a warning agent by the public. The
discovery of oil and natural gas in the 1920s led to the development of the pipeline industry in
North America and to the introduction of natural gas as another odorless but cleaner burning
fuel.

Today’s legislated standards for gas odorization
date back to a school disaster in New London,
Texas, on March 18, 1937. The school was
initially supplied with pipeline quality natural gas
for heating and cooking. However, the school
changed its gas supplies to unprocessed, or
“residue,” gas from local production fields
available at lower cost than the typical pipeline
natural gas. Unodorized residue gas leaked into
- the school from an improperly installed line and
. was not detected. The gas was accidentally
= : ignited by an electric sander in the school shop.
The resulting explosmn destroyed the school and caused approximately 300 deaths, mostly
school children, and hundreds of injuries. The disaster devastated the small town that had
prospered from the local oil boom and received world-wide attention. Within four months, the
Texas Railroad Commission enacted odorization requirements for natural gas distribution.
Similar regulations were later passed in other states and at the federal level.




