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API ENVIRONMENTAL, HEALTH AND SAFETY MISSION
AND GUIDING PRINCIPLES

 

The members of the American Petroleum Institute are dedicated to continuous efforts to
improve the compatibility of our operations with the environment while economically
developing energy resources and supplying high quality products and services to consum-
ers. We recognize our responsibility to work with the public, the government, and others to
develop and to use natural resources in an environmentally sound manner while protecting
the health and safety of our employees and the public. To meet these responsibilities, API
members pledge to manage our businesses according to the following principles using
sound science to prioritize risks and to implement cost-effective management practices:

 

●

 

To recognize and to respond to community concerns about our raw materials, prod-
ucts and operations.

 

●

 

To operate our plants and facilities, and to handle our raw materials and products in a
manner that protects the environment, and the safety and health of our employees
and the public.

 

●

 

To make safety, health and environmental considerations a priority in our planning,
and our development of new products and processes.

 

●

 

To advise promptly, appropriate ofÞcials, employees, customers and the public of
information on signiÞcant industry-related safety, health and environmental hazards,
and to recommend protective measures.

 

●

 

To counsel customers, transporters and others in the safe use, transportation and dis-
posal of our raw materials, products and waste materials.

 

●

 

To economically develop and produce natural resources and to conserve those
resources by using energy efÞciently.

 

●

 

To extend knowledge by conducting or supporting research on the safety, health and
environmental effects of our raw materials, products, processes and waste materials.

 

●

 

To commit to reduce overall emissions and waste generation.

 

●

 

To work with others to resolve problems created by handling and disposal of hazard-
ous substances from our operations.

 

●

 

To participate with government and others in creating responsible laws, regulations
and standards to safeguard the community, workplace and environment.

 

●

 

To promote these principles and practices by sharing experiences and offering assis-
tance to others who produce, handle, use, transport or dispose of similar raw materi-
als, petroleum products and wastes.
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SPECIAL NOTES

 

API publications necessarily address problems of a general nature. With respect to partic-
ular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or fed-
eral laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

Nothing contained in any API publication is to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reafÞrmed, or withdrawn at least every
Þve years. Sometimes a one-time extension of up to two years will be added to this review
cycle. This publication will no longer be in effect Þve years after its publication date as an
operative API standard or, where an extension has been granted, upon republication. Status
of the publication can be ascertained from the API Health and Environmental Affairs Depart-
ment [telephone (202) 682-8000]. A catalog of API publications and materials is published
annually and updated quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under API standardization procedures that ensure appropri-
ate notiÞcation and participation in the developmental process and is designated as an API
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was developed
should be directed in writing to the director of the Health and Environmental Affairs Depart-
ment (shown on the title page of this document), American Petroleum Institute, 1220 L
Street, N.W., Washington, D.C. 20005. Requests for permission to reproduce or translate all
or any part of the material published herein should also be addressed to the director.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for apply-
ing sound engineering judgment regarding when and where these standards should be
utilized. The formulation and publication of API standards is not intended in any way to
inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. API does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

 

All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or 
transmitted by any means, electronic, mechanical, photocopying, recording, or otherwise, 

without prior written permission from the publisher. Contact the Publisher, 
API Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005.

 

Copyright © 1998 American Petroleum Institute
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FOREWORD

 

API publications may be used by anyone desiring to do so. Every effort has been made by
the Institute to assure the accuracy and reliability of the data contained in them; however, the
Institute makes no representation, warranty, or guarantee in connection with this publication
and hereby expressly disclaims any liability or responsibility for loss or damage resulting
from its use or for the violation of any federal, state, or municipal regulation with which this
publication may conßict.

Suggested revisions are invited and should be submitted to the director of the Health and
Environmental Affairs Department, American Petroleum Institute, 1220 L Street, N.W.,
Washington, D.C. 20005.
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1

 

Preparing Tank Bottoms for Hot Work

 

1 General

 

1.1 INTRODUCTION

 

This publication outlines safety precautions for preventing
accidental Þres and explosions when hot work is performed
on tank bottoms. The term hot work, as used in this publica-
tion, is deÞned as an operation that can produce a spark or
ßame hot enough to ignite ßammable vapors. 

This publication may not contain all safety precautions and
procedures that may be required prior to or during a speciÞc
hot work activity. All hot work should be performed in com-
pliance with applicable national, state and local regulatory
requirements and recognized industry practices, including but
not limited to: conÞned space procedures, lockout/tagout pro-
cedures, and requirements for personal protective equipment
(see OSHA Regulations 29 

 

CFR

 

 part 1910 and API Publica-
tions 2015 and 2217).

Tanks that have contained ßammable or combustible liq-
uids, regardless of their age and type of construction, must be
considered unsafe for hot work until approved by safety
inspections. These inspections include gas testing to
determine if the oxygen content of each tank is between 19.5
and 22.5 percent. Special techniques are required in the per-
formance of hot work on tank bottoms to prevent the ignition
of ßammable vapors that may be trapped under the tank.

Although each repair of tank bottoms must receive careful
consideration, the safety procedures described in this publi-
cation provide various methods for preparing tank bottoms
for hot work. These procedures will apply to most situations.

 

2 Referenced Publications

 

The most recent editions of the following standards, codes,
and speciÞcations are cited in this publication.

API
Publ 2009

 

Safe Welding and Cutting Practices in
ReÞneries, Gasoline Plants, and
Petrochemical Plants

 

Publ 2015

 

Cleaning Petroleum Storage Tanks

 

Publ 2202

 

Dismantling and Disposing of Steel from
Aboveground Leaded Gasoline Storage
Tanks

 

Publ 2217

 

Guidelines for ConÞned Space Work in the
Petroleum Industry

 

Publ 2217A

 

Guidelines for Work in Inert ConÞned
Spaces in the Petroleum Industry

 

ANSI

 

1

 

Z49.1 

 

Safety in Cutting and Welding

 

HTC

 

2

 

Safe Tank Cleaning

 

 
(audiovisual/workbook training program)

OSHA

 

3

 

29 

 

Code of Federal Regulations

 

, Part 1910

 

3 Precautions 

 

3.1 GENERAL PRECAUTIONS

3.1.1

 

The tank must be isolated, cleaned, ventilated, and
tested for toxic and ßammable vapors and oxygen deÞciency.
All tests should be performed in compliance with applicable
national, state and local regulatory requirements and recog-
nized industry practices including but not limited to: conÞned
space procedures, lockout/tagout procedures, and require-
ments for personal protective equipment (see OSHA Regula-
tions 29 

 

CFR

 

 part 1910 and API Publications 2015 and 2217).

 

3.1.2

 

A visual inspection of the hot-work area is necessary.
A competently trained or experienced person should be
responsible for authorizing the hot work and should designate
the necessary safety precautions.

 

3.1.3

 

Adequate Þrst aid and Þre-Þghting equipment, such
as Þre extinguishers and water hose lines, should be available
and ready for instant use. Workers should be instructed in the
proper use of this equipment.

 

3.2 SPECIFIC PRECAUTIONS

3.2.1

 

The work permits for the job, tank entry, and hot work
must be properly signed and issued prior to starting the work.

 

3.2.2

 

An air-mover rated for the appropriate electrical clas-
siÞcation should be in operation at all times during entry and
hot work. The capacity of the air-mover must be large enough
to provide enough fresh air for workers inside the tank.

 

3.2.3

 

Lines to and from the tank shall be disconnected,
blanked off, or otherwise isolated and should not be disturbed
during entry and hot work.

 

3.2.4

 

Tank surfaces that have been in contact with leaded
gasoline should be scraped down to bare metal. On each side
of a line that might be heated excessively by welding or other
operations, an area of at least 30 centimeters (12 inches)
should be scraped down to bare metal.

 

1

 

American National Standards Institute, 11 West 42nd Street, 
New York, NY 10036.

 

2

 

Howell Training Company, 13831 Northwest Freeway, #520,
Houston, Texas 77040.

 

3

 

Occupational Safety and Health Administration, U.S. Department
of Labor, Washington, D.C. 20402.
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As an alternative to scraping down to bare metal, welders
should use air-supplied respiratory equipment. If the area
described above is not scraped down to bare metal and as
long as frequent air-quality tests during the hot work indicate
a safe atmosphere, it may be unnecessary for other personnel
in the tank to wear air-supplied respiratory equipment (see
API Publication 2015).

 

3.2.5

 

Grounding leads from the welding machine should
be attached directly to a bared surface on the tank shell on
which hot work is to be performed. Welding leads should be
carefully inspected for insulation abrasions, cuts, scuffs, or
breaks; any of these can cause shorting.

 

3.2.6

 

Compressed-gas cylinders used for cutting operations
should be securely fastened in an upright position and kept
outside the tank at a safe distance from the open manholes.
When not in use, cutting torches and hoses must be shut off at
the cylinder valves and kept outside the tank. Com-
pressed-gas supply hoses and hose connections should be
inspected for leaks prior to being taken inside the tank.

To prevent a possible ßammable mixture with air from
forming in the tank, compressed-gas supply hoses must be
protected from damage outside the tank and from burns, cuts,
breaks, or other damage inside the tank.

 

3.2.7

 

While work is in progress, all work areas must be
monitored for oxygen deÞciency and combustible and toxic
atmospheres.

 

4 Inspection Procedures

 

4.1 GENERAL PROCEDURES

 

The tank bottom must be inspected, when repairs are
planned, regardless of its suspected condition.

 

4.2 SPECIFIC PROCEDURES

 

Appropriately sized small openings are sometimes made in
the tank bottom by cold cutting or by drilling holes in each
area where hot work is to be performed. These openings facil-
itate visual inspection and freeing the interior from gas. When
such openings are made, care must be taken to avoid a source
of ignition that could result in a Þre or explosion arising from
ßammable vapors or liquid that might be released from under
the tank bottom. A coolant should be applied to the cutting
edge of tools to reduce friction heat. The use of open-type
electric drilling machines is not recommended.

If tank-bottom-to-shell repairs are to be made, care must be
taken to remove any exterior insulation on the bottom of the
tank shell that could be oil soaked; hot work conducted inter-
nally could cause oil-soaked insulation to ignite. Before the
insulation is removed, its type should be determined so that it
can be removed properly.

 

5 Safe Work Procedures

 

5.1 GENERAL

 

The work procedures adopted will depend on the condition
of the tank bottom, the type and extent of the hot-work repairs
to be performed, and the results of the inspection. The safe
work procedures described in 5.2 through 5.6 apply only to
those situations in which ßammable liquids or vapors are
known or suspected to be present. These procedures are not
intended to cover all the different types of tank-bottom or
hot-work repairs that may be encountered; they do, however,
describe a variety of situations in which these safety princi-
ples can be applied. Safe work procedures should be written
and approved by a competent, trained or experienced person.

 

5.2 MINOR REPAIRS

 

Minor repairs usually involve welding corrosion pits and
patches or other localized jobs, such as welding supports or
braces. If the bottom is not in good condition, the following
procedure may be used:

a. Drill and tap a hole for a 13 millimeter (

 

1

 

Ú

 

2

 

 inch) pipe adja-
cent to the repair area.

b. Connect a supply of carbon dioxide or other inert gas to
the 13 millimeter (

 

1

 

Ú

 

2

 

 inch) tap, using metal tubing. A pressure
control valve with a ßow indicator should be used to prevent
over-pressuring of the tank bottom.

c. Prior to beginning the hot work, establish a ßow of inert
gas under the tank bottom in the vicinity of any proposed
welding to ensure that any ßammable vapors have been swept
away or diluted so that they cannot support combustion.

d. When using inert gas, continuously monitor the area to
assure that the oxygen content remains between 19.5 and 22.5
percent.

e. When the welding has been Þnished in a localized area,
stop the ßow of inert gas, remove the tubing, plug the hole
with a tapered pin or other device, and back weld promptly
before moving to another area.

 

5.3 MAJOR REPAIRS

 

When repairs involve most of the tank bottom, it may be
desirable to displace the ßammable liquids beneath the tank
by water ßooding. This may be done as follows:

a. Around the tankÕs outer shell, construct an earthen dike
higher than the highest ßoor plate in the tank (see Figure 1). 

b. At the highest points in the tank bottom, drill and tap holes
for 13 millimeter (

 

1

 

Ú

 

2

 

 inch) pipe. These holes should be
located to ensure that all ßammable liquids or vapors under
the tank will be displaced with water.
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Figure 1—Preparing a Tank for Repairs
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The American Petroleum Institute provides additional resources
and programs to industry which are based on API Standards. 
For more information, contact:

• Training and Seminars Ph: 202-682-8490
Fax: 202-682-8222

• Inspector Certification Programs Ph: 202-682-8161
Fax: 202-962-4739

• American Petroleum Institute Ph: 202-962-4791
Quality Registrar Fax: 202-682-8070

• Monogram Licensing Program Ph: 202-962-4791
Fax: 202-682-8070

• Engine Oil Licensing and Ph: 202-682-8233
Certification System Fax: 202-962-4739

• Petroleum Test Laboratory Ph: 202-682-8064
Accreditation Program Fax: 202-962-4739

In addition, petroleum industry technical, patent, and business
information is available online through API EnCompass™. Call
212-366-4040 or fax 212-366-4298 to discover more.

To obtain a free copy of the API
Publications, Programs, and Services
Catalog, call 202-682-8375 or fax your
request to 202-962-4776. Or see the
online interactive version of the catalog on our
World Wide Web site – http://www.api.org.

Helping You
Get The Job
Done Right.
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