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IN CASE OF A TRANSPORTATION EMERGENCY 
INVOLVING A COMPRESSED GAS 

 
In the UNITED STATES, ask for advice through CHEMTREC, the Chemical Transportation Emergency 
Center at the Chemical Manufacturers Association in Washington, DC. 
 

48 contiguous states, Puerto Rico, Virgin Islands, Alaska, Hawaii, and if transporting Canadian 
products into the United States (Toll Free) (800) 424-9300 
 
District of Columbia, and foreign locations (exclusive of Canada) (202) 483-7616 
 
 For non-emergency information only, call 
The Chemical Referral Center (800) 262-8200 
 
 If in the District of Columbia, or (collect) if 
foreign location other than Canada (202) 887-1315 

 
In CANADA, ask for advice through CANUTEC, Transport Dangerous Goods Directorate, Transport 
Canada, Ottawa, Ontario. 
 

 In emergency, from all points within Canada, 
call collect 24 hours a day (613) 996-6666 
 
For non-emergency information only, call (613) 992-4624 
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PLEASE NOTE: 
 
The information contained in this document was obtained from sources believed to be reliable and is based on 
technical information and experience currently available from members of the Compressed Gas Association, 
Inc. and others. However, the Association or its members, jointly or severally, make no guarantee of the results 
and assume no liability or responsibility in connection with the information or suggestions herein contained. 
Moreover, it should not be assumed that every acceptable commodity grade, test or safety procedure or 
method, precaution, equipment or device is contained within, or that abnormal or unusual circumstances may 
not warrant or suggest further requirements or additional procedure. 
 
This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Associa-
tion invites comments and suggestions for consideration. In connection with such review, any such comments 
or suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonable op-
portunity to be heard. Proposed changes may be submitted via the Internet at our web site, www.cganet.com. 
 
This document should not be confused with federal, state, provincial, or municipal specifications or regulations; 
insurance requirements; or national safety codes. While the Association recommends reference to or use of 
this document by government agencies and others, this document is purely voluntary and not binding unless 
adopted by reference in regulations. 
 
A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available 
via the Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700, 
ext. 799. E-mail: customerservice@cganet.com. 

Work Item 06-068 
 Specialty Gases Committee 

NOTE—Technical changes from the previous edition are underlined. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FOURTH EDITION: 2009 
THIRD EDITION: 2003 

SECOND EDITON: 1995 
FIRST EDITION: 1991 

© 2009 Compressed Gas Association, Inc. All rights reserved. 
All materials contained in this work are protected by United States and international copyright laws. No part of this work may be 
reproduced or transmitted in any form or by any means, electronic or mechanical including photocopying, recording, or any informa-
tion storage and retrieval system without permission in writing from The Compressed Gas Association, Inc. All requests for  
permission to reproduce material from this work should be directed to The Compressed Gas Association, Inc., 4221 Walney Road, 
Suite 500, Chantilly VA 20151. You may not alter or remove any trademark, copyright or other notice from this work. 

http://www.cganet.com/
http://www.cganet.com/
mailto:customerservice@cganet.com


PAGE iv COMPRESSED GAS ASSOCIATION, INC. CGA P-20—2009 
 

Contents Page 

1 Introduction..................................................................................................................................................... 1 

2 Scope and purpose ........................................................................................................................................ 1 
2.1 Scope .................................................................................................................................................. 1 
2.2 Purpose ............................................................................................................................................... 1 

3 Definitions....................................................................................................................................................... 1 

4 Description of method for determining gas mixture toxicity............................................................................ 2 
4.1 Hazard zones of toxic gas mixtures..................................................................................................... 2 
4.2 Classification procedures for toxic gas mixtures ................................................................................. 2 
4.3 Limiting concentrations for gas mixture toxicity ................................................................................... 4 

5 Principles of method for determining gas mixture toxicity .............................................................................. 5 
5.1 More than one toxic component .......................................................................................................... 5 
5.2 Determination of appropriate hazard zone .......................................................................................... 5 

6 Method for selecting labels for toxic gas mixtures.......................................................................................... 5 

7 Sample calculations ....................................................................................................................................... 6 
7.1 Calculation formula for gas mixture containing one toxic component (see 4.2) .................................. 6 
7.2 Calculation formula for gas mixtures containing more than one toxic component (see 5.1) ............... 6 

8 References ................................................................................................................................................... 11 

9 Additional references.................................................................................................................................... 12 
 

Figure 

Figure 1—LC50 selection algorithm ....................................................................................................................... 3 
 

Tables 

Table 1—Modified Haber factors for time normalization of LC50 data to 1 hour.................................................... 4 
Table 2—Animal ranking (in order of preference) ................................................................................................. 4 
Table 3—Toxic hazard zone limits ........................................................................................................................ 7 
Table 4—Labeling of pure products .................................................................................................................... 10 
 
 



CGA P-20⎯2009 COMPRESSED GAS ASSOCIATION, INC. PAGE 1 
 

1 Introduction 

Pure gas toxic designations are well known. However, the gases included in this standard vary according to the 
meaning of “toxic” or “poison,” as defined by U.S. Department of Transportation (DOT) in Title 49 of the U.S. 
Code of Federal Regulations and Transport Canada (TC) in Transportation of Dangerous Goods (TDG) Regu-
lations [1, 2].1 Label requirements and hazard classes for pure gases reflect DOT and TC requirements. Addi-
tional labels denoting more than the toxic hazard class may be required. 

Information on toxicity of gases has been obtained from a variety of sources. Specifically, LC50 and LCLO data 
were obtained from the National Institute of Occupational Safety and Health (NIOSH), Registry of Toxic Effects 
of Chemical Substances (RTECS) and Sax's Dangerous Properties of Industrial Materials, Sixth Edition [3, 4]. 

2 Scope and purpose 

2.1 Scope 

This standard applies to all users, transporters, and manufacturers affected by label requirements and ad-
dresses classifications for gas mixtures that contain a toxic component(s). This standard categorizes gas mix-
tures under the transportation regulations by establishing a measurement criterion based on LC50 RAT values. 
The resultant criterion is the basis for a method to calculate gas mixture toxicity. 

2.2 Purpose 

The purpose of this standard is to establish a means to classify toxic gas mixtures based on acute toxicity. 

3 Definitions 

For the purpose of this standard, the following definitions apply. 

3.1 Immediately dangerous to life or health (IDLH) 
Level defined by NIOSH determined to be immediately dangerous to life or health. This term is used for the 
purpose of respirator selection and represents a maximum concentration from which, in the event of respirator 
failure, one could escape within 30 minutes without experiencing any escape impairing or irreversible health 
effects. 

3.2 Lethal concentration fifty (LC50) 
Concentration of a substance in air, exposure to which for a specified length of time is expected to cause the 
death of 50% of the entire defined experimental animal population.  

NOTE—For this publication, LC50 is defined by the following procedure: ten albino rats (five male and five female) are ex-
posed to a test atmosphere for 1 hour and observed for 14 days. If five of the animals die within the 14-day observation pe-
riod, the concentration level of the test atmosphere is the LC50. Where test data is not available, an LC50 value shall be as-
signed. See 4.2 for the selection of this LC50 value. 

3.3 Lethal concentration low (LCLO) 
Lowest concentration of a substance in air, other than LC50, that has been reported to have caused death in 
humans or animals. The reported concentrations may be entered for periods of exposure which are less than 
24 hours (acute) or greater than 24 hours (subacute and chronic). 

3.4 Lethal dose fifty (LD50) 
Lethal dose to 50% of a specified population. 

3.5 Mole fraction 
Concentration ratio of a component in a gas mixture. 

3.6 ppm 
Parts per million, by volume (mole fraction) for gases. 
                                                        
1 References are shown by bracketed numbers and are listed in order of appearance in the reference section. 


