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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances,
applicable laws and regulations should be reviewed.

Neither APl nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of the
information contained herein, or assume any liability or responsibility for any use, or the results of such use, of any
information or process disclosed in this publication. Neither APl nor any of API's employees, subcontractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

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 authorities having jurisdiction with which this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating
practices. These publications are not intended to obviate the need for applying sound engineering judgment
regarding when and where these publications should be utilized. The formulation and publication of API publications
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. APl does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

Classified areas may vary depending on the location, conditions, equipment, and substances involved in any given
situation. Users of this Recommended Practice should consult with the appropriate authorities having jurisdiction.

Users of this Recommended Practice should not rely exclusively on the information contained in this document.
Sound business, scientific, engineering, and safety judgment should be used in employing the information contained
herein.

All rights reserved. No part of this work may be reproduced, translated, 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, NW, Washington, DC 20005.
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Foreword

This document supersedes both the 2nd Edition of API Recommended Practice 1114, and the 1st edition of API
Recommended Practice 1115.

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 product covered by letters patent. Neither should anything
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

The verbal forms used to express the provisions in this document are as follows.
Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required in order
to conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard.
Can: As used in a standard, “can” denotes a statement of possibility or capability.

This document was produced under API standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an API standard. Questions concerning the
interpretation of the content of this publication or comments and questions concerning the procedures under which
this publication was developed should be directed in writing to the Director of Standards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to reproduce or translate all or any part
of the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.

Suggested revisions are invited and should be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.
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Design and Operation of Solution-mined Salt Caverns
Used for Liquid Hydrocarbon Storage

1 Scope

This recommended practice (RP) provides the functional recommendations for salt cavern facilities used for liquid
hydrocarbon storage service and covers facility geomechanical assessments, cavern well design and drilling, and
solution mining techniques and operations, including monitoring and maintenance practices. This RP is based on
the accumulated knowledge and experience of geologists, engineers, and other personnel in the liquid
hydrocarbon storage industry and promotes public safety by providing a set of industry accepted design and
operation guidelines. This RP recognizes the nature of subsurface geological diversity and stresses the need for
in-depth, site-specific geomechanical assessments, with a goal of long-term facility integrity and safety.

This RP includes the cavern well system (wellhead, wellbore, and cavern) from the emergency shutdown (ESD)
valve to the cavern and facilities that have a significant impact on the safety and integrity of the cavern system. It
also includes a structure for risk assessment for salt cavern facilities used for liquid hydrocarbon storage service.

This RP may be applied to existing facilities at the discretion of the user.

This RP does not apply to caverns used for the storage of gaseous products, natural gas, brine production, or
waste disposal, nor to caverns that are mechanically mined, or depleted hydrocarbon or aquifer underground gas
storage systems. This RP does not cover facility piping.

1.1 Overview

Storage of liquid hydrocarbons in solution-mined salt caverns has been utilized in the United States since the late
1940s. Today, storage of liquid hydrocarbons in caverns developed in both domal and bedded salt formations is
utilized throughout the world.

Salt caverns can act as long-term, seasonal storage vessels; or they may serve as short-term, operational
storage. Caverns can also be inserted into the production plant/pipeline systems to prevent supply interruptions
when maintenance or emergency shutdowns occur, or to “float” on pipelines to optimize operations.

Storage of liquid hydrocarbons in a salt cavern may require careful review to ensure that the product is compatible
with the salt. Chemical and physical properties of the salt at the cavern depth and at the pressure anticipated
should be reviewed to verify that unwanted chemical or physical reactions do not occur. Incompatibility of product
and salt is rarely a problem for most hydrocarbons. Examples of exceptions are storage in salt caverns where
sulfides are present and storage of jet fuels with de-icing agents that absorb water.

In summary, storage of liquid hydrocarbons in salt caverns can provide an economical, safe, and environmentally
sound method to store large quantities of compatible materials.

1.2 Applicable Rules and Regulations

This document was written to provide a technical reference for the development and operations of solution-mined
salt caverns used for the storage of liquid hydrocarbons, and is not intended to represent or reflect any regulatory
requirement. Depending on location and nature of the project, the recommended practices herein may address
items that are in conflict with some regulatory requirements. If this occurs, the regulatory requirement supersedes
the recommended practice unless an appropriate waiver or variance is granted from the issuing agency. A
thorough review of the applicable rules and regulations is to be performed prior to the design of solution-mined
liquid storage caverns to ensure ongoing compliance.





