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NOTICE and DISCLAIMER
ESTA does not approve, inspect, or certify any installations, procedures, equipment or materials for 
compliance with codes, recommended practices or standards. Compliance with a ESTA standard or an 
American National Standard developed by ESTA is the sole and exclusive responsibility of the 
manufacturer or provider and is entirely within their control and discretion. Any markings, identification or 
other claims of compliance do not constitute certification or approval of any type or nature whatsoever by 
ESTA.

ESTA neither guarantees nor warrants the accuracy or completeness of any information published herein 
and disclaims liability for any personal injury, property or other damage or injury of any nature whatsoever, 
whether special, indirect, consequential or compensatory, directly or indirectly resulting from the 
publication, use of, or reliance on this document. 

In issuing and distributing this document, ESTA does not either (a) undertake to render professional or 
other services for or on behalf of any person or entity, or (b) undertake any duty to any person or entity 
with respect to this document or its contents. Anyone using this document should rely on his or her own 
independent judgment or, as appropriate, seek the advice of a competent professional in determining the 
exercise of reasonable care in any given circumstance. 

Published by:
Entertainment Services and Technology Association
630 Ninth Avenue, Suite 609
New York, NY  10036
USA
Phone: 1-212-244-1505
Fax: 1-212-244-1502
standards@esta.org 
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The ESTA Technical Standards Program

The ESTA Technical Standards Program was created to serve the ESTA membership and the entertain-
ment industry in technical standards related matters. The goal of the Program is to take a leading role re-
garding technology within the entertainment industry by creating recommended practices and standards, 
monitoring standards issues around the world on behalf of our members, and improving communications 
and safety within the industry. ESTA works closely with the technical standards efforts of other organiza-
tions within our industry, as well as representing the interests of ESTA members to ANSI, UL, and the 
NFPA. The Technical Standards Program is accredited by the American National Standards Institute.

The Technical Standards Council (TSC) was established to oversee and coordinate the Technical Stan-
dards Program. Made up of individuals experienced in standards-making work from throughout our indus-
try, the Council approves all projects undertaken and assigns them to the appropriate working group. The 
Technical Standards Council employs a Technical Standards Manager to coordinate the work of the 
Council and its working groups as well as maintain a “Standards Watch” on behalf of members. Working 
groups include: Control Protocols, Electrical Power, Event Safety, Floors, Fog and Smoke, Followspot Po-
sition, Photometrics, Rigging, and Stage Machinery.

ESTA encourages active participation in the Technical Standards Program. There are several ways to be-
come involved. If you would like to become a member of an existing working group, as have over four 
hundred people, you must complete an application which is available from the ESTA office. Your applica-
tion is subject to approval by the working group and you will be required to actively participate in the work 
of the group. This includes responding to letter ballots and attending meetings. Membership in ESTA is 
not a requirement. You can also become involved by requesting that the TSC develop a standard or a rec-
ommended practice in an area of concern to you.

The Fog & Smoke Working Group, which authored this Standard, consists of a cross section of entertain-
ment industry professionals representing a diversity of interests. ESTA is committed to developing con-
sensus-based standards and recommended practices in an open setting.

© 2020 ESTA  ii

This is a preview of "ANSI E1.23-2020". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ESTA/ANSIE1232020?source=preview


ANSI E1.23 – 2020  F&S/2002-3014r19

Investors in Innovation
The Technical Standard Program (TSP) is financially supported by companies and individuals who make 
undirected donations to the TSP. Contributing companies and individuals who have helped fund the TSP 
are recognized as “Investors in Innovation.” The Investors in Innovation when this standard was approved 
on 1 April 2020 include these companies and individuals:

VISIONARY LEADERS ($50,000 & up)
ETC PLASA ProSight Specialty Insurance

VISIONARY ($10,000 & up; >100 employees/members)
Chauvet Professional
Cisco 
Columbus McKinnon Entertainment Technology

Robe
Disney Parks Live Entertainment

VISIONARY ($5,000 & up; 20–100 employees/members)
Altman Lighting, Inc.
German Light Products
JR Clancy
McLaren Engineering Group

Rose Brand
Stage Rigging
Theatre Projects
TMB

VISIONARY ($500 & up; <20 employees/members)
About the Stage
B-Hive Industries, Inc.
Scott Blair
Boston Illumination Group
Louis Bradfield
Candela Controls, Inc.
Clark Reder Engineering
Tracey Cosgrove & Mark McKinney
Cyclops Lighting
Doug Fleenor Design
EGI Event Production Services
Entertainment Project Services
Neil Huff
Interactive Technologies
Jules Lauve
Brian Lawlor
Michael Lay

Limelight Productions, Inc.
Link
John T. McGraw
Mike Garl Consulting
Mike Wood Consulting
Reed Rigging
Reliable Design Services
Alan Rowe
Sapsis Rigging Inc.
Stageworks
Dana Taylor
Steve Terry
Theatre Safety Programs
Vertigo
Steve A. Walker & Associates
WNP Services

INVESTOR ($3,000–$9,999; >100 employees/members)
Actors' Equity Association
Barbizon Lighting Company
Golden Sea Professional Lighting Provider
IATSE Local 728
IATSE Local 891

Lex
NAMM
Rosco Laboratories
Texas Scenic Company

INVESTOR ($1,500–$4,999; 20–100 employees/members)
American Society of Theatre Consultants
BMI Supply
City Theatrical Inc.
H&H Specialties, Inc.

InterAmerica Stage, Inc. 
Lycian Stage Lighting
Morpheus Lights
Niscon Inc.
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INVESTOR ($200–$499; <20 employees/members)
Bruce Darden
Guangzhou Color Imagination LED Lighting 
Kenney Drapery Associates, Inc.
Indianapolis Stage Sales & Rentals, Inc.

Lighting Infusion LLC
Nanyi Audio & Lighting Enterprise Co., Ltd.
Qdot Lighting Ltd.

SUPPORTER ($50 - $2,999; >100 employees/members)
Harlequin Floors
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ACT Lighting Inc./AC Power Distribution
ARM Automation, Inc.
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Oasis Stage Werks
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Stage Equipment & Lighting
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Syracuse Scenery and Stage Lighting Co., Inc.
Taurus Light Co. Ltd.
Ultratec Special Effects
Vincent Lighting Systems
Zhuhai Shengchang Electronics Co. 

SUPPORTER ($50 - $199; <20 employees/members)
Capture Visualisation AB 
DMX Pro Sales
Foshan Leiyuan Photoelectric Co. Ltd.
Jack Gallagher
Tony Giovannetti
Pat Grenfell
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LuxBalance Lighting
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Memorial donor: The Estate of Ken Vannice 

All donations to the TSP support the Technical Standards Program in general and are not directed to or 
for the benefit of any particular technical standard project or any Working Group working on any particular 
standard or project.

If you would like to help support the Technical Standards Program in its work, please consider becoming 
an Investor in Innovation by visiting our website at http://tsp.esta.org/invest or contacting the ESTA office 
at 1-212-244-1505.
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1 General

1.1 Scope
This Standard is intended to be applicable to the creation of Atmospheric Effects using artificial fogs or mists in 
theatres, motion picture studios, arenas, and other places of entertainment, public assembly, or video production. 

The Atmospheric Effects covered by this Standard are aerosols created using one or more of the following liquids:

Name Chemical Abstracts Service (CAS) #
triethylene glycol 112-27-6
monopropylene glycol (propylene glycol; 1,2-propanediol) 57-55-6
diethylene glycol 111-46-6
dipropylene glycol 25265-71-8, 106-62-7, 110-98-5, 108-61-2
1,2-butylene glycol (1,2-butanediol) 584-03-2
1,3-butylene glycol (1,3-butanediol) 107-88-0
glycerin (glycerol; 1,2,3- propanetriol) 56-81-5
white mineral oil, medicinal or food grade 8042-47-5
polyethylene glycol 200 to 400 25322-68-3
water 07732-18-5
nitrogen, liquefied (LN2, L-N2) 7727-37-9
oxygen, liquefied (LOX) 80937-33-3
carbon dioxide, liquefied (LCO2, L-CO2) 124-38-9

The aerosols within the scope of this Standard are injected directly into the environment or are carried out of the 
fog generating equipment on a stream of ambient air, or a stream of nitrogen, argon, carbon dioxide, or a mixture 
of nitrogen and oxygen that approximates the composition of normal air. The Chemical Abstracts Service registry 
numbers for the gases that may be used as vehicles for the aerosols within the scope of this Standard are as 
follows:

Name CAS #
oxygen 7782-44-7
nitrogen 7727-37-9
argon 7440-37-1
carbon dioxide 124-38-9

This Standard is not offered as guidance in planning or executing any Atmospheric Effect that uses a liquid or gas 
not listed above.

1.2 Purpose
The purpose of this Standard is to offer Atmospheric Effects creators and operators guidance in the planning, 
execution, and maintenance of theatrical Atmospheric Effects so that the health and comfort of workers and 
spectators shall not be compromised by excessive exposure to chemicals and particulates that are the result of 
the use of such theatrical Atmospheric Effects. The Standard is also intended to provide guidance related to the 
obscuration of hazards or paths of egress in places where the Atmospheric Effect is used. In addition, the 
Standard is intended to help avoid accidental triggering of fire detection and notification systems, while preserving 
the required functioning of the systems. 

The planning, execution, and maintenance of Atmospheric Effects outlined in this Standard is a reiterative 
process. The process is not finished until the Atmospheric Effect is removed from the production or event, or the 
production or event ceases to be performed. 

Annex A contains information material with clause numbers keyed to the relevant main clauses. Main clauses for 
which there is a corresponding Annex A clause with substantive information are indicated with an asterisk “*”.
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