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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.

In issuing 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:
The 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
Email: 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 
entertainment industry in technical standards related matters. The goal of the Program is to take a leading 
role regarding 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 organizations within our industry, including USITT and VPLT, 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 
Standards Program. Made up of individuals experienced in standards-making work from throughout our 
industry, 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, Floors, Fog and Smoke, Followspot Position, 
Photometrics, Rigging, and Stage Lifts.

ESTA encourages active participation in the Technical Standards Program. There are several ways to 
become 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 
application 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 recommended practice in an area of concern to you.

The Fog & Smoke Working Group, which authored this Standard, consists of a cross section of 
entertainment industry professionals representing a diversity of interests. ESTA is committed to 
developing consensus-based standards and recommended practices in an open setting.
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Investors in Innovation
The Technical Standard Program (TSP) is financially supported by ESTA and 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 by the working group include these companies and individuals:

VISIONARY ($10,000 & up; >100 employees/members)
Columbus McKinnon
ETC
LDI

ProSight Specialty Insurance
United States Institute for Theatre Technology

VISIONARY ($5,000 & up; 20–100 employees/members)
Altman Lighting, Inc. JR Clancy

VISIONARY ($500 & up; <20 employees/members)
B-Hive Industries, Inc.
Boston Illumination group
Candela Controls Inc.
EGI Event Production Services*
John T. McGraw
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Steve Terry
Theatre Projects
Theatre Safety Programs
Steve A. Walker & Associates*
Ralph Weber

INVESTOR ($3,000–$9,999; >100 employees/members)
Barbizon Electric
Lex

Rosco Laboratories
Texas Scenic Company

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

INVESTOR ($200–$499; <20 employees/members)
Indianapolis Stage Sales & Rentals, Inc.*
LuciTag
Lumenradio AB

Nudelta Digital
Project SSSHH Incorporated

SUPPORTER (<$3,000; >100 employees/members)
Ian Foulds, IATSE Local 873
IATSE Local 80

PSAV

SUPPORTER (<$1,500; 20–100 employees/members)
Blizzard Lighting, LLC
Lycian Stage Lighting
Oasis Stage Werks
Stage Equipment & Lighting

TOMCAT
Total Structures*
Vincent Lighting Systems*

SUPPORTER (<$200; <20 employees/members)
Milton Davis
Michael Lay
Niscon Inc.
Skjonberg Controls Inc.

*Investor for over 15 years

Christopher B. Tilton
Tracy Underhill
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.  est  a.org/invest or 
contacting standards@esta.org.
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Basic Dust Use Guidelines
Determine the appropriate product for the application.

Ensure you know the precise composition of the product you are using.

Obtain an Safety Data Sheet (previously called a Material Safety Data Sheet, or MSDS) for the 
product and abide by any associated exposure limits.

Use only as much dust as necessary.

Use dust only where it is necessary.

Use dust only when it is necessary.

Avoid exposing unnecessary personnel.

Monitor and control usage and ventilation throughout.

Inform personnel on the products being used and post appropriate warnings.

Follow manufacturers’ instructions.

Use appropriate Personal Protective Equipment (PPE).

Use appropriate equipment and tools.

Read this document and follow the recommendations listed.
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1  Scope 
A wide variety of products are used to create dust effects in entertainment productions. Such effects are 
most commonly used in motion picture and television production; However, they are also used in theatrical
productions and within theme parks. The use of dust in this manner raises concerns for potential hazards 
including combustibility and health effects from inhalation or ingestion, which, although well known in 
some sectors of the industry, are poorly understood in others. This document provides recommendations 
for how to plan the use and assess the safety of such effects. 

2  Introduction
The word dust is non-specific and means different things to different people. Dust is used in this document
as a generic term referring to any solid particles scattered or suspended in the air where the common 
denominator is the use to which it is put, as a set dressing or as a special effect. Dust can be used in 
small quantities, such as to sprinkle on books or props to age them or to enhance artificial cobwebs, all 
the way up to extensive use on film sets where a complete realistic environment is being created. Dust 
use in film sets for special effects is very common, and the users in that industry are usually more familiar 
with the techniques than those in theatrical venues. However, the same basic principles of safe operation 
apply to everyone, no matter the application.

3  Major Categories of Dust
The dust used in theatrical effects generally can be broken down into three major categories—plant and 
animal-based, mineral, and synthetic—depending on the source of the dust.

3.1  Plant and animal-based
Plant and animal-based dusts are those based on naturally occurring products from plants or animals. 
Examples of common products derived from plants or animals that have been used as a theatrical dust 
effect include wheat flour, rice flour, rice gluten, corn starch, coffee creamers, and crushed nutshells. 

3.2  Mineral
Mineral-based dusts include fuller's earth, kaolin, aluminum magnesium silicate, pyrolite, pyrophyllite, and 
diatomaceous earth. Diatomaceous earth is the fossilized remains of diatoms and hard-shelled algae, so 
it could be classified as a plant or animal-based dust, but fossilization leaves only the mineral remains of 
those life-forms, particularly silica, behind in the diatomaceous earth.

3.3  Synthetic
There are many synthetic products that might be used to make dust. Colored dyes, ground plastics, and 
extremely high density glycols, such as polyethylene glycol 3350, might be among the things considered 
for dust effects. 

Note: None of these classifications (plant and animal-based, mineral, or synthetic) is inherently 
safer than another. For example, wood dust is a plant product, but most wood dusts are 
confirmed carcinogens. Titanium dioxide is a white pigment that is found in minerals such as 
rutile and anatase. (Rutile is about 98% titanium dioxide.) The International Agency for 
Research on Cancer has classified it as a group 2B carcinogen based on inhalation studies. 
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