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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 Associatic~
invites comments and suggestions for consideration. In connection with such review, any such comri =nts or
suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonav.'e ¢, oor-
tunity to be heard. Proposed changes may be submitted via the Internet at our website, www.cganet.cor.

This document should not be confused with federal, state, provincial, or municipal specificatior = or :eoations;
insurance requirements; or national safety codes. While the Association recommends reference tu or use of this
document by government agencies and others, this document is purely voluntary and not bir: 1ing uniess adopted
by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, an' safe.'y pusters is available
via the Internet at our website at www.cganet.com. For more information, con*ac* C3A & Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.

Work Item 21-052
Specialty Gases Committee

NOTE—Technical changes from the previous edition are underlined

SIXTH EDITION: 2023
FIFTH EDITION: 2017
FOURTH EDITION: 2009
THIRD EDITION: 2003
SECOND EDITON: 1995
© 2023 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 information
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., 8484 Westpark Drive,
Suite 220, McLean, VA 22102. You may not alter or remove any trademark, copyright or other notice from this work.


https://www.stdhive.com/standards/cga-p-20-pdf/

CGA P-20—2023 COMPRESSED GAS ASSOCIATION, INC. PAGE iii

Contents Page
I 1010 To [8 o3 o o P PP STPRR 1
DA ot o 1T =g To I o 10 o T T- - PRSP 1
Rt S o o -SSR 1
2.2 PUIMPOSE ..ottt ettt e e o4 oottt e oo 4o h b e ettt e e e e e R R E e e et e e e e e e e AR b Ee e e e e e e e e ann e e eeeeeeeannrnneeeas 1
B =Y 131 o o T SR 1
4 Description of method for determining gas mixXture tOXICitY ...........ccuviiiiiiiiiiiii e 2
4.1 DOT hazard zones Of tOXIC §as MIXIUIES.........ccoicuuiiiiieie et e e e e e e e e e e s s snnenaee e e eaennes z
4.2  GHS acute tOXICity CAtEGOIIES ......cveiiiiiiiiiieitic ettt ee e e 2
4.3  Classification procedures for toXiC gas MIXIUMES ........cooiiuiiiiiiie i s .3
4.4  DOT limiting concentrations for gas mixture toXIiCity...........covriiiiiiii i e e 3
4.5  GHS limiting concentrations for gas mixture acute toOXiCity.......c.cccovveviiieeieeiiiiicien i, 4
5  Principles of method for determining gas mixture tOXICitY ...........coiiiiiiiiii e e 1"
5.1 More than one toXiC COMPONENT.......cccoiiiieieieee e e 1
5.2 Determination of DOT hazard ZONE...........c.eiiiiiiiieiiee e e e eee 2 aeaeaiieeeeeeeeeenes 11
6 Selection of DOT and TC transportation labels and GHS pictograms for toxic aas mixtures ...................... 11
7 DOT sample calCulations ............ooeiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseeeesseees e G et 1"
71 Calculation formula for gas mixtures containing one toxic component.............ccooooiiiiiiiiiiiiieeee, 11
7.2  Calculation formula for gas mixtures containing more than or.» " ~vic component ............ccccceeeeeennn. 12
8 REfEIENCES ... e e et e e e e aneea s 14
9  Additional referenCes..........ceieiiiiii e R, TSP 14
Tables
Table 1—DOT toxic hazard ZONe lIMItS.........cooi i et 5
Table 2—GHS acute toxicity categories ......... .., 7
Table 3—Modified Haber factors for time na m«iization of LCso data to 1 hour...........ccccviiiiiiiiie, 9
Table 4—Animal ranking (in order Of Prefarer S@Y ... e 10
Table 5—DOT and TC labeling Of PUrE dOUTICES ... e s e eaeeeee s 12
Figure

Figure 1—LCso Selection algu ithm ... ... ..ottt e s eab e e e nneeeean 10


https://www.stdhive.com/standards/cga-p-20-pdf/

CGA P-20—2023 COMPRESSED GAS ASSOCIATION, INC. PAGE 1

1 Introduction

Toxic designations for pure gases are well known. However, the list of gases included in this standard varies
because the toxicity values that are used to determine whether or not a gas meets the definition of “toxic” or
“poison”, in U.S. Department of Transportation (DOT) Hazardous Materials Regulations and Transport Canada’s
(TC) Transportation of Dangerous Goods (TDG) Regulations also vary [1, 2]. Subsidiary hazard classes and
multiple labels for pure gases reflect DOT and TC requirements. Additional labels denoting subsidiary hazards
in addition to the hazard class 2.3 may be required. The data within this publication may be used for acute toxicity
categorization with the United Nations (UN) Globally Harmonized System of Classification and Labelling of
Chemicals (GHS) [3].

Information on toxicity of gases has been obtained from a variety of sources. Specifically, LCso and CLc data
were obtained from the National Institute for Occupational Safety and Health (NIOSH), Registry of Toxic Sffects
of Chemical Substances (RTECS) and Sax's Dangerous Properties of Industrial Materials, Sixth Ea.‘ion, and
ISO 10298, Gas Cylinders - Gases And Gas Mixtures - Determination Of Toxicity For The Sele ~‘ior, Of _ylinder
Valve Ouitlets [4, 5, 6].

2 Scope and purpose
21 Scope

This publication applies to users, transporters, and manufacturers affected by la el re quirements and addresses
classifications for gas mixtures that contain a toxic component(s). This standard cc ‘egorizes gas mixtures under
the transportation regulations that establish a toxicity threshold criterioi. bz sed on LCso rat 1 hr values.

2.2 Purpose

The purpose of this publication is to establish a means to categ rize toxic gas mixtures based on acute toxicity.
3 Definitions

For the purpose of this publication, the following defihitions apply.

31 Publication terminology

311 Shall
Indicates that the procedure is mandatory. lt is used wherever the criterion for conformance to specific recom-
mendations allows no deviation.

3.1.2 Should
Indicates that a procedure is«2cor..iended.

313 May
Indicates that the procedu. s optional.

314 Will
Is used only to ‘ndicte the future, not a degree of requirement.

3.1.5 Can
Indicotes o ossibility or ability.
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