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E.3  CHETAH.

CHETAH is a computer program that is useful for several tasks, including the following:

(1) Characterizing materials for their ability to decompose with violence

(2) Estimating heats of reaction or combustion

(3) Predicting lower flammability limits and certain other flammability parameters

(4) Predicting thermochemical properties such as standard enthalpies of formation, heat
capacities, and free energies of formation

An extensive database of common chemicals, primarily organics, is included in the program,
along with a procedure to predict values for additional chemicals using the Benson group
additivity method of describing molecules from molecular fragments.

For hazard evaluation, CHETAH is a conservative screening tool for use during the early stages
of compound synthesis or process development. Its use should be integrated within an
experimental program for testing reactive chemical hazards. CHETAH was not designed to
replace the physical testing of materials. Rather, CHETAH’s computational results should be used
to complement experimental results to help identify the need for further testing in the areas of
impact sensitivity and/or flammability.

The potential hazards associated with handling new chemicals will not, in general, be known a
priori. Furthermore, experimentally determined thermochemical data for new chemicals used for
process design and to predict hazards will often not be available. CHETAH exists largely to allow
users to build compounds using group additivity methods, to predict thermochemical properties
for compounds and reactions, and to use these predicted properties for hazard evaluation. Users
can then use CHETAH’s predictions with results from accelerating rate calorimetry (ARC),
differential scanning calorimetry (DSC), drop-weight, or other tests to prepare, use, store, or
dispose of new compounds safely. Personnel committed to ensuring the safe operations at sites
where research, process development, or manufacturing occur could find CHETAH useful in
reactive chemicals evaluation programs.

The user might wish to examine the following list of references for examples illustrating how
CHETAH can be used to evaluate instability hazards. A more extensive list of references
concerning CHETAH can be found at:

www.astm.org/BOOKSTORE/PUBS/DS51F.htm. CHETAH is distributed by ASTM International
Inc.
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Committee
Statement:

 The committee is planning to evaluate the new version of CHETAH, which will be released
in the spring of 2020, for possible updates to Annex E material.
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NFPA and the Technical Committee on Classification are aware of the potential impact that the
globally harmonized system (GHS) incorporation into OSHA’s Hazard Communication Standard
(HazCom) 2012 has on the NFPA 704 standard system and its users. Currently, NFPA 704 stands
as written and there is no immediate plan to change the system. NFPA 704 is widely used and
recognized by emergency responders and safety personnel for identifying the hazards of short-
term/acute exposure to materials under conditions of fire, spill, or similar emergencies. The
Committee will carefully consider any impact before changing a consensus standard system that
has been protecting emergency responders, employees, and the public for more than 50 years.

The NFPA 704 diamond remains as a warning sign for first responders. It provides information
required for the first responders to assess hazards presented by materials within an occupancy or
industrial location. It provides, in a concise format, a quick presentation of all hazardous materials
present. This provides critical size-up information needed to evaluate potential short-term
exposure to the hazardous materials within the facility against first responder training and
personal protective equipment. From this initial information, informed decisions can be made
about the next steps to take to protect responders and the community and what additional
resources might be needed to mitigate the event.

OSHA and NFPA are in agreement that there are differences between HazCom 2012 and
NFPA 704; the two systems were developed for different purposes. There are two distinct sets of
numbers used for the two systems: HazCom 2012 uses a hazard classification system whereas
NFPA 704 uses a hazard rating system. The NFPA 704 label was developed to provide
information to emergency personnel responding to a spill or fire. In comparison, OSHA’s hazard
classification system provides information for workers exposed to materials primarily under
normal conditions of use. The numbers that are part of the OSHA HazCom 2012 hazard
classification system are then used to obtain more detailed information for labels and safety data
sheets in Appendixes A, B, and C of the OSHA standard. In contrast, the numbers in NFPA 704
are relative ratings of hazards developed for emergency response.

HazCom 2012 numbers are included in Section 2 of the new safety data sheet (SDS) format. The
concern is that these numbers could be mistakenly identified as NFPA 704 ratings and be
transcribed to the NFPA 704 diamond. Because the two systems have inverse number systems
(e.g., 4 is the most hazardous rating in NFPA 704 but the least hazardous in OSHA’s
classification), a transcription error could lead to incorrect identification of the hazard in an
emergency response. It should be noted that the hazard classification numbers are not required
on HazCom 2012 labels.

Both systems have value for different purposes. The key to distinguishing the two systems is
education. NFPA and OSHA developed a ‘Quick Card’ to explain the two systems and their
differences. (See Figure G.1.) This card is available for download at www.nfpa.org/704 under
Additional Information on the first tab, and on the OSHA website at:
www.osha.gov/Publications/OSHA3678.pdf. You can also sign up for email alerts at the top of the
document information page at www.nfpa.org/704 to receive an email alert when any additional
NFPA 704 document-related information is posted to the page. NFPA will continue discussions
with OSHA and with emergency responders to ensure that all concerns are addressed.

Figure G.1 Quick Card, Front and Reverse Sides.
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 The committee has been informed by a committee member from OSHA that there may be
some changes to HazCom 2012; therefore there may need to be some updates to Annex G
material.
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