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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS 

NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF NFPA STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the document 
contained herein is one, are developed through a consensus standards development process approved by the 
American National Standards Institute. This process brings together volunteers representing varied viewpoints 
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and 
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or 
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether 
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or 
reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of 
any information published herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other 
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any 
person or entity to someone else. 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 circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA 
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with this 
document. Any certification or other statement of compliance with the requirements of this document shall not be 
attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement.

REMINDER: UPDATING OF NFPA STANDARDS

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should 
be aware that NFPA Standards may be amended from time to time through the issuance of Tentative 
Interim Amendments or corrected by Errata. An official NFPA Standard at any point in time consists of 
the current edition of the document together with any Tentative Interim Amendment and any Errata 
then in effect.

In order to determine whether an NFPA Standard has been amended through the issuance of 
Tentative Interim Amendments or corrected by Errata, visit the Document Information Pages on NFPA’s 
website. The Document Information Pages provide up-to-date, document specific information including 
any issued Tentative Interim Amendments and Errata.

To access the Document Information Page for a specific NFPA Standard, go to  
http://www.nfpa.org/docinfo to choose from the  list of NFPA Standards or use the search feature 
on the right to select the NFPA Standard number (e.g., NFPA 101). In addition to posting all existing 
Tentative Interim Amendments and Errata, the Document Information Page also includes the option to 
sign-up for an “Alert” feature to receive an email notification when new updates and other information 
are posted regarding the document.
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS 

ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Standards 

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be aware that 
these documents may be superseded at any time by the issuance of new editions or may be amended from time to 
time through the issuance of Tentative Interim Amendments or corrected by Errata. An official NFPA Standard at 
any point in time consists of the current edition of the document together with any Tentative Interim Amendments 
and any Errata then in effect. In order to determine whether a given document is the current edition and whether 
it has been amended through the issuance of Tentative Interim Amendments or corrected through the issuance of 
Errata, consult appropriate NFPA publications such as the National Fire Codes® Subscription Service, visit the NFPA 
website at www.nfpa.org, or contact the NFPA at the address listed below.

Interpretations of NFPA Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the 
Development of NFPA Standards shall not be considered the official position of NFPA or any of its Committees and 
shall not be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, 
or asserted in connection with an NFPA Standard. The users of NFPA Standards bear the sole responsibility for 
determining the validity of any such patent rights, as well as the risk of infringement of such rights, and the NFPA 
disclaims liability for the infringement of any patent resulting from the use of or reliance on NFPA Standards.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of 
patents in American National Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant 
to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA Standard may 
require use of an invention covered by patent rights. NFPA takes no position as to the validity of any such 
patent rights or as to whether such patent rights constitute or include essential patent claims under the 
ANSI Patent Policy. If, in connection with the ANSI Patent Policy, a patent holder has filed a statement of 
willingness to grant licenses under these rights on reasonable and nondiscriminatory terms and conditions to 
applicants desiring to obtain such a license, copies of such filed statements can be obtained, on request, from 
NFPA. For further information, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations. NFPA does not, 
by the publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

NFPA Standards are copyrighted. They are made available for a wide variety of both public and private uses. These 
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the 
promotion of safe practices and methods. By making these documents available for use and adoption by public 
authorities and private users, the NFPA does not waive any rights in copyright to these documents.

Use of NFPA Standards for regulatory purposes should be accomplished through adoption by reference. The term 
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions, 
and changes desired by the adopting authority should be noted separately in the adopting instrument. In order 
to assist NFPA in following the uses made of its documents, adopting authorities are requested to notify the NFPA 
(Attention: Secretary, Standards Council) in writing of such use. For technical assistance and questions concerning 
adoption of NFPA Standards, contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards and all requests for information on NFPA 
procedures governing its codes and standards development process, including information on the procedures for 
requesting Formal Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to 
NFPA standards during regular revision cycles, should be sent to NFPA headquarters, addressed to the attention 
of the Secretary, Standards Council, NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email: 
stds_admin@nfpa.org

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be 
viewed at no cost at www.nfpa.org/freeaccess.
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This edition of NFPA 1584, Standard on the Rehabilitation Process for Members During Emergency
Operations and Training Exercises, was prepared by the Technical Committee on Fire Service
Occupational Safety and Health. It was issued by the Standards Council on November 11,
2014, with an effective date of December 1, 2014, and supersedes all previous editions.

This edition of NFPA 1584 was approved as an American National Standard on December
1, 2014.

Origin and Development of NFPA 1584
The first edition of NFPA 1584, Recommended Practice on the Rehabilitation of Members Operat-

ing at Incident Scene Operations and Training Exercises, was issued in January 2003 to support the
requirements in NFPA 1500, Standard on Fire Department Occupational Safety and Health Program,
for a rehabilitation program for fire department members operating at emergency incidents.
An organized approach for fire department members’ rehabilitation at incident scene opera-
tions is an integral component of both an occupational safety and health program and inci-
dent scene management.

For the 2008 edition, the committee felt that rehabilitation is important enough to the
health and safety of fire fighters that it should be addressed in a standard rather than in a
recommended practice. Accordingly, that edition was completely revised from the previous
edition and retitled Standard on the Rehabilitation Process for Members During Emergency Operations
and Training Exercises.

The committee reviewed and updated the text so the standard reflected current science
and knowledge on rehabilitation of fire service members. Requirements for medical monitor-
ing during rehabilitation were added, with a lengthy discussion in the annex that recognized
that vital signs alone cannot be used to determine if a fire fighter entering or in rehabilitation
should receive further medical treatment.

Terminology was updated to be compatible with the National Incident Management Sys-
tem (NIMS). Annex material was added to show a sample standard operating procedure for a
rehabilitation process and provide information on the classification, signs, symptoms, and
treatment of heat stress and cold stress. Emphasis was placed on fire fighters, maintaining
proper nutrition, hydration, and a healthy lifestyle prior to emergency operations or training
exercises.

For the 2015 edition, the committee has updated the document to emphasize the impor-
tance and need for rehabilitation not just during emergency incidents and training exercises,
but for post-rehabilitation hydration as well. This includes differentiating sports drinks from
energy drinks and how such drinks can affect or impede the rehabilitation process. Environ-
mental effects on the rehabilitation process have also been addressed.

The committee has also included requirements so that members of the incident command
system have a greater responsibility in the effectiveness of the rehabilitation process. A focus
was placed on individual members to know their limitations and to report them during
rehabilitation.

Carbon monoxide monitoring has also been included among the vital signs taken during
rehabilitation.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Standards.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A.

A reference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex C. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other refer-
ences as appropriate. Requests for interpretations or revisions
of extracted text shall be sent to the technical committee re-
sponsible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex C.

Chapter 1 Administration

1.1 Scope. This standard establishes the minimum criteria for
developing and implementing a rehabilitation process for fire
department members at incident scene operations and train-
ing exercises.

1.2 Purpose. This standard describes the rehabilitation process
for members operating within an incident management system.

1.3 Application.

1.3.1 This standard applies to organizations providing res-
cue, fire suppression, emergency medical services, hazardous
materials mitigation, special operations, and other emergency
services, including public, military, private, and industrial fire
departments.

1.3.2 This standard does not apply to industrial fire brigades
that might also be known as emergency brigades, emergency
response teams, fire teams, plant emergency organizations, or
mine emergency response teams.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 1500, Standard on Fire Department Occupational Safety
and Health Program, 2013 edition.

NFPA 1561, Standard on Emergency Services Incident Manage-
ment System and Command Safety, 2014 edition.

NFPA 1583, Standard on Health-Related Fitness Programs for
Fire Department Members, 2015 edition.

2.3 Other Publications.
Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-

Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.
NFPA 472, Standard for Competence of Responders to Hazardous

Materials/Weapons of Mass Destruction Incidents, 2013 edition.
NFPA 1500, Standard on Fire Department Occupational Safety

and Health Program, 2013 edition.
NFPA 1521, Standard for Fire Department Safety Officer Profes-

sional Qualifications, 2015 edition.
NFPA 1561, Standard on Emergency Services Incident Manage-

ment System and Command Safety, 2014 edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdic-
tion.

3.2.2* Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.3 Shall. Indicates a mandatory requirement.

3.2.4 Should. Indicates a recommendation or that which is
advised but not required.

3.2.5 Standard. An NFPAStandard, the main text of which con-
tains only mandatory provisions using the word “shall” to indicate
requirements and that is in a form generally suitable for manda-
tory reference by another standard or code or for adoption into
law. Nonmandatory provisions are not to be considered a part of
the requirements of a standard and shall be located in an appen-
dix, annex, footnote, informational note, or other means as per-
mitted in the NFPA Manuals of Style. When used in a generic
sense, such as in the phrase “standards development process” or
“standards development activities,” the term “standards” includes
all NFPA Standards, including Codes, Standards, Recommended
Practices, and Guides.

3.3 General Definitions.

3.3.1 Active Cooling. See 3.3.5.1.

3.3.2 Advanced Life Support (ALS). Functional provision of
advanced airway management including intubation, advanced
cardiac monitoring, manual defibrillation, establishment and
maintenance of intravenous access, and drug therapy.
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3.3.3* Basic Life Support (BLS). A specific level of prehospital
medical care provided by trained responders, focused on rapidly
evaluating a patient’s condition; maintaining a patient’s airway,
breathing, and circulation; controlling external bleeding; pre-
venting shock; and preventing further injury or disability by im-
mobilizing potential spinal or other bone fractures.

3.3.4 Company. A group of members (1) under the direct su-
pervision of an officer; (2) trained and equipped to perform as-
signed tasks; (3) usually organized and identified as engine com-
panies, ladder companies, rescue companies, squad companies,
or multi-functional companies; (4) operating with one piece of
fire apparatus (pumper, aerial fire apparatus, elevating platform,
quint, rescue, squad, ambulance) except where multiple appara-
tus are assigned that are dispatched and arrive together, continu-
ously operate together, and are managed by a single company
officer; (5) arriving at the incident scene on fire apparatus.
[1500, 2013]

3.3.5 Cooling.

3.3.5.1 Active Cooling. The process of using external meth-
ods or devices (e.g., hand and forearm immersion, misting
fans, ice vests) to reduce elevated core body temperature.

3.3.5.2 Passive Cooling. The process of using natural
evaporative cooling (e.g., sweating, doffing personal pro-
tective equipment, moving to a cool environment) to re-
duce elevated core body temperature.

3.3.6* Core Body Temperature. The temperature deep within
a living body.

3.3.7 Crew. A team of two or more fire fighters. [1500, 2013]

3.3.8 Emergency Incident. Any situation to which an emer-
gency services organization responds to deliver emergency ser-
vices, including rescue, fire suppression, emergency medical
care, special operations, law enforcement, and other forms of
hazard control and mitigation. [1561, 2014]

3.3.9 Emergency Medical Care. The treatment of patients, us-
ing first aid, cardiopulmonary resuscitation, basic life support,
advanced life support, and other medical protocols prior to
arrival at a hospital or other health care facility.

3.3.10 Emergency Medical Services. The provision of treat-
ment, such as first aid, cardiopulmonary resuscitation, basic
life support, advanced life support, and other pre-hospital
procedures including ambulance transportation, to patients.
[1500, 2013]

3.3.11 Emergency Operations. Activities of the fire depart-
ment relating to rescue, fire suppression, emergency medical
care, and special operations, including response to the scene
of the incident and all functions performed at the scene.
[1500, 2013]

3.3.12 Energy Drink A type of beverage containing stimulant
drugs (caffeine and other ingredients such as taurine, ginsing,
and guarana) that is marketed as providing mental or physical
stimulation.

3.3.13* Hydration. The introduction of water in the form of
food or fluids into the body.

3.3.14 Incident Commander (IC). The individual responsible
for all incident activities, including the development of strate-
gies and tactics and the ordering and the release of resources.
[472, 2013]

3.3.15* Incident Management System (IMS). A system that de-
fines the roles and responsibilities to be assumed by responders
and the standard operating procedures to be used in the man-
agement and direction of emergency incidents and other func-
tions. [1561, 2014]

3.3.16* Medical Monitoring. The ongoing evaluation of mem-
bers who are at risk of suffering adverse effects from stress or
from exposure to heat, cold, or hazardous environments.

3.3.17* Member. A person involved in performing the duties
and responsibilities of a fire department, under the auspices
of the organization. [1500, 2013]

3.3.18 Passive Cooling. See 3.3.5.2.

3.3.19 Patient. An emergency responder who is provided
emergency medical care during the rehabilitation process.

3.3.20 Personnel Accountability System. A system that readily
identifies both the location and function of all members oper-
ating at an incident scene. [1500, 2013]

3.3.21 Procedure. An organizational directive issued by the
authority having jurisdiction or by the department that estab-
lishes a specific policy that must be followed. [1561, 2014]

3.3.22 Recovery. The process of returning a member’s physi-
ological and psychological states to levels that indicate the per-
son is able to perform additional emergency tasks, be reas-
signed, or released without any adverse effects.

3.3.23* Rehabilitation. An intervention designed to mitigate
against the physical, physiological, and emotional stress of fire
fighting in order to sustain a member’s energy, improve per-
formance, and decrease the likelihood of on-scene injury or
death.

3.3.24 Rehabilitation Manager. The person or officer assigned
to manage rehabilitation.

3.3.25 Sports Drink. A fluid replacement beverage that is be-
tween 4 percent and 8 percent carbohydrate and contains be-
tween 0.5 g and 0.7 g of sodium per liter of solution.

3.3.26 Standard Operating Guideline. A written organiza-
tional directive that establishes or prescribes specific opera-
tional or administrative methods to be followed routinely,
which can be varied due to operational need in the perfor-
mance of designated operations or actions.

3.3.27* Standard Operating Procedure. A written organiza-
tional directive that establishes or prescribes specific operational
or administrative methods to be followed routinely for the per-
formance of designated operations or actions. [1521, 2015]

3.3.28 Supervisor. An emergency services responder who has
responsibility for overseeing the performance of other re-
sponders assigned to a specific division or group.

Chapter 4 Preparedness

4.1 General.

4.1.1 Standard Operating Procedures/Guidelines.

4.1.1.1* The fire department shall develop standard operating
procedures/guidelines (SOP/Gs) that outline a systematic ap-
proach for the rehabilitation of members operating at inci-
dents and training exercises.
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4.1.1.2* These SOP/Gs shall include, but not be limited to,
the following:

(1) Relief from climatic conditions
(2) Rest and recovery
(3) Active and/or passive cooling or warming as needed for

incident type and climate conditions
(4) Rehydration (fluid replacement)
(5) Calorie and electrolyte replacement
(6) Medical monitoring
(7) Emergency medical services (EMS) treatment in accor-

dance with local protocol
(8) Member accountability
(9) Release

(10) Ensure post-incident rehabilitation

4.1.1.3* Crews shall be rotated as necessary to allow for reha-
bilitation.

4.1.2 Protocols and procedures guiding fire department and
other emergency services personnel who care for ill or injured
members during emergency operations shall be developed by
the emergency medical service (EMS) medical director in col-
laboration with the fire department physician and fire chief.

4.1.3 Procedures shall be in place to ensure that rehabilita-
tion operations commence whenever emergency operations
or training activities pose the risk of members exceeding a safe
level of physical or mental endurance.

4.2 Recognition of Heat/Cold Stress.

4.2.1 All members shall be provided with information on how
the body regulates core temperature and how to recognize the
signs and symptoms, and utilize controls for heat and cold
stress. (See Annex B.)

4.2.2* Departments and members shall follow NFPA 1583.

4.2.3 Education shall be provided on wind chill and heat
index considerations.

4.2.4 Education shall be provided on the importance of
proper hydration, nutrition, and diet.

4.3 Pre-Incident and Training Operations.

4.3.1* Members shall maintain proper hydration, nutrition,
and diet to maintain normal body function.

Chapter 5 Rehabilitation Area Responsibilities and
Characteristics

5.1 Responsibilities of the Incident Commander. The inci-
dent commander (IC) shall ensure that a rehabilitation group
is established when indicated.

5.1.1 The IC shall assume the responsibility if it is not delegated.

5.1.2 The IC shall consider the circumstances of each incident
and make adequate provisions early in the incident for the rest
and rehabilitation of all members operating at the scene.

5.1.3* The IC or rehabiliation manager shall identify those
resources to be used at an incident rehabilitation facility.

5.1.4 If one or more of the crew members is seriously injured
or killed during the incident, all members of the crew shall be
removed from emergency responsibilities at the incident as
soon as possible.

5.1.5 Mental health facilities shall be made available to all
members of the department.

5.2 Responsibilities of the Company Officer.

5.2.1 Company officers shall maintain an awareness of the
physical and mental conditions of each member operating
within their span of control and ensure adequate steps are
taken to provide for each member’s safety and health.

5.2.2* Company officers shall ensure that members remain
hydrated and that potable fluids are available.

5.2.3* Company officers shall continuously assess their crew at
least every 45 minutes and more frequently when working in ex-
treme conditions to determine their need for rehabilitation.

5.2.4* On wildland fire-fighting crews for which rehabilita-
tion, as defined in this document, has not been established,
crew supervisors shall evaluate heat stress conditions and the
potential for heat-related illness.

5.3 Responsibilities of the Rehabilitation Manager.

5.3.1 When established, the rehabilitation manager shall be
responsible for all rehabilitation.

5.3.2 The rehabilitation manager shall designate a responder
rehabilitation location(s) and have the location(s) communi-
cated to incident personnel.

5.3.3 The rehabilitation manager shall request necessary
medical personnel to evaluate medical condition of personnel
being rehabilitated.

5.3.4 The rehabilitation manager shall request necessary re-
sources for rehabilitation of personnel (e.g., water, juice, per-
sonnel).

5.3.5 The rehabilitation manager shall request feeding as
necessary for personnel being rehabilitated.

5.3.6 The rehabilitation manager shall release rehabilitated
personnel for reassignment.

5.3.7 The rehabilitation manager shall release those indi-
viduals needing additional medical care to EMS.

5.3.8 The rehabilitation manager shall maintain the account-
ability of all personnel in the rehabilitation location.

5.3.9 The rehabilitation manager shall maintain appropriate
records and documentation.

5.4 Responsibilities of the Member.

5.4.1 Members shall participate in rehabilitation activities
when assigned.

5.4.2 Members shall maintain their hydration.

5.4.3 Members shall advise their company officers when they
believe their level of fatigue or exposure to heat or cold is
approaching a level that could negatively affect them, their
crew, or the operation in which they are involved.

5.4.4 Members shall remain aware of the health and safety of
other members of their crew.

5.5 Site Characteristics.

5.5.1* The site shall be a sufficient distance from the effects of
the operation that members can safely remove their personal
protective equipment and can be afforded physical and men-
tal rest.
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5.5.2* The site shall include an area where members can re-
move and leave their protective clothing and protective equip-
ment prior to entering the designated rehabilitation area.

5.5.3 The site shall provide protection from the prevailing
environmental conditions.

5.5.3.1 For hot environments, this area shall include shade
and/or air-conditioning and a place to sit.

5.5.3.2 For cold or wet environments, this area shall provide dry
protected areas out of the wind, heated areas, and a place to sit.

5.5.4 The site shall be free of exhaust fumes from apparatus,
vehicles, or equipment.

5.5.5 The site shall be large enough to accommodate mul-
tiple crews and rehabilitation personnel, based on the size of
the incident.

5.5.6 The site shall include a medical monitoring and treat-
ment area.

5.5.7 The site shall allow access to transport members to a
medical treatment facility where required.

5.5.8 When the size of the operation or geographic barriers
limit members’ access to the rehabilitation area, the incident
commander shall establish more than on rehabilitation area.

5.5.9* Each rehabilitation area shall be given a geographic
name consistent with its location at the incident site.

Chapter 6 Incident Scene and Training
Rehabilitation

6.1 Criteria for Implementation. Rehabilitation shall be pro-
vided in accordance with fire department standard SOP/Gs;
NFPA 1500; and NFPA 1561.

6.1.1* Rehabilitation shall commence whenever emergency
operations or training exercises pose a potential safety or
health risk to members.

6.1.2 Members shall be assigned to rehabilitation as pre-
scribed by departmental SOP/Gs.

6.1.3* Emergency medical services (EMS) staff in rehabilita-
tion shall have the authority, as delegated from the incident
commander, to use their professional judgement to keep
members in rehabilitation or to transport them for further
medical evaluation or treatment.

6.1.4* Members shall undergo rehabilitation following the use
of a second 30-minute or 45-minute self-contained breathing
apparatus (SCBA) cylinder, a single 60-minute SCBA cylinder,
or 40 minutes of intense work without SCBA.

6.1.4.1 A supervisor shall be permitted to adjust the time
frames depending upon work or environmental conditions.

6.2 Rehabilitation Efforts. Rehabilitation efforts shall include
providing the following:

(1) Relief from climatic conditions
(2) Rest and recovery
(3) Active and/or passive cooling or warming as needed for

incident type and climate conditions
(4) Rehydration (fluid replacement)
(5) Calorie and electrolyte replacement, as appropriate, for

longer duration incidents (see 6.2.5)

(6) Medical monitoring
(7) Member accountability
(8) Release

6.2.1 Members shall be afforded relief from climatic and/or
extreme conditions (see 5.5.1).

6.2.2 Rest and Recovery.

6.2.2.1 Members entering rehabilitation for the first time shall
rest for a minimum of 10 minutes and longer where practical.

6.2.2.2 Members shall rest for a minimum of 20 minutes follow-
ing the use of a second 30-minute or 45-minute self-contained
breathing apparatus (SCBA) cylinder, a single 60-minute SCBA
cylinder, or 40 minutes of intense work without SCBA.

6.2.2.2.1 A supervisor shall be permitted to adjust the time
frames depending upon work or environmental conditions.

6.2.2.2.2 The member shall not return to operations if he or
she does not feel adequately rested; if EMS or supervisory staff
present see evidence of medical, psychological, or emotional
distress; or if the member appears otherwise unable to safely
perform his or her duties.

6.2.3 Cooling and Warming.

6.2.3.1* Members who feel warm or hot shall remove protec-
tive clothing, drink fluids, and apply active and/or passive
cooling as needed for incident type and climate conditions.

6.2.3.2 Members with cold-related stress shall remove any wet
or damp clothing and then add clothing, wrap themselves in
blankets, or use other methods to regain normal body tem-
perature.

6.2.4* Members entering rehabilitation shall consume fluids,
regardless of thirst, during rehabilitation and be encouraged
to continue hydrating after the incident.

6.2.4.1* Members shall avoid overhydration, which can lead to
hyponatremia.

6.2.5* Fire departments shall ensure that appropriate calorie
and electrolyte replacements are available.

6.2.5.1* Fire departments shall ensure that a means to wash
members’ hands and faces is available whenever calorie re-
placement will be used.

6.2.6* Medical Monitoring and Emergency Medical Care.

6.2.6.1* EMS shall be available as part of the incident scene
rehabilitation for the evaluation and treatment of members.

6.2.6.2* Basic life support (BLS) shall be the minimum level
of available care.

6.2.6.3 EMS personnel shall evaluate members arriving at re-
habilitation for symptoms suggestive of a health and/or safety
concern.

6.2.6.3.1 The following vital signs shall be obtained for all
members entering rehabilitation:

(1) Temperature
(2) Heart rate
(3) Respiratory rate
(4) Blood pressure
(5) Pulse oximetry

6.2.6.3.2* Members exposed to fire smoke shall be assessed
for carbon monoxide poisoning.
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6.2.6.4 EMS personnel shall be alert for the following :

(1)*Personnel complaining of chest pain, dizziness, shortness
of breath, weakness, nausea, or headache

(2) General complaints such as cramps, aches and pains
(3) Symptoms of heat- or cold-related stress (see Annex B)
(4) Changes in gait, speech, or behavior
(5)*Alertness and orientation to person, place, and time of

members
(6) Vital signs considered to be abnormal as established by

protocol

6.2.6.5 Members with abnormal signs or symptoms shall be
removed from active duty until cleared by the appropriate
medical personnel.

6.2.6.6 EMS personnel shall access and provide member
treatment in accordance with protocols developed by the fire
department physician or medical authority.

6.2.7* Member Accountability. All members entering and leav-
ing rehabilitation shall be assigned by the incident com-
mander and shall be tracked through the personnel account-
ability system.

6.2.8 Rehabilitation Disposition.

6.2.8.1* EMS personnel shall re-evaluate members prior to
their release from rehabilitation to ensure there are no obvi-
ous indications that would prevent them from safely perform-
ing full-duty activity and determine that a member be one of
the following:

(1) Cleared for duty
(2) Maintained in rehabilitation for further monitoring
(3) Sent for more definitive medical evaluation/treatment

6.2.8.2 Members being released from rehabilitation shall
confirm their accountability with the rehabilitation manager.

6.3 Documentation.

6.3.1* A rehabilitation documentation report shall be created
and include the following information:

(1) Unit number
(2) Member name
(3) Time-in/time-out for members/crews entering or leaving

the rehabilitation area
(4) Rehab disposition

6.3.2* Where emergency medical care is provided, a medical
report shall be generated and a copy placed in the member’s
employee health record.

Annex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document
but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applicable text
paragraphs.

A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper

installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluations and is
thus in a position to determine compliance with appropriate
standards for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “au-
thority having jurisdiction,” or its acronym AHJ, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at
government installations, the commanding officer or depart-
mental official may be the authority having jurisdiction.

A.3.3.3 Basic Life Support (BLS). Basic life support could
also include expediting the safe and timely transport of the
patient to a hospital emergency department for definitive
medical care. Basic life support generally does not include the
use of drugs or invasive skills.

A.3.3.6 Core Body Temperature. There is no single core tem-
perature, as temperature varies from one site to another, but
valid measures of core body temperature approximate the
temperature of the central blood. Clinically measured sites to
approximate core body temperature include the rectum, gas-
trointestinal tract, and bladder. Commonly used sites for de-
termining body temperature include the oral cavity and tym-
panic membrane. However, the temperatures taken from
these sites may differ considerably from actual core tempera-
ture. (See Sawka and Pandolf, “Physical Exercise in Hot Climates:
Physiology, Performance, and Biomedical Issues.”)

A.3.3.13 Hydration. Dehydration is the loss of body fluid, or a
negative fluid balance. The magnitude of dehydration can
vary tremendously following strenuous activity in the heat. De-
hydration can cause impairment of thermoregulation, de-
creased physical performance, increased cardiovascular
strain, and a disruption of blood chemistry.

A.3.3.15 Incident Management System (IMS). The system is
also referred to as an incident command system (ICS).
[1561, 2014]

A.3.3.16 Medical Monitoring. This monitoring is done for the
purpose of achieving early recognition and prevention of
these effects in order to maintain the optimal health and
safety of on-scene personnel.

A.3.3.17 Member. A fire department member can be a full-time
or part-time employee, can be a paid or unpaid volunteer, can
occupy any position or rank within the fire department, and
might or might not engage in emergency operations.

A.3.3.23 Rehabilitation. Rehabilitation efforts should include
providing relief from extreme climate and/or incident condi-
tions, rest and recovery, rehydration, replacement of calories and
electrolytes (as needed for scheduled activities of moderate to
high intensity and lasting 1 hour or longer), active and/or pas-
sive cooling as needed for incident type and climatic conditions,
medical monitoring, and member accountability.
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A.3.3.27 Standard Operating Procedure. The intent of stan-
dard operating procedures is to establish directives that must
be followed. Standard operating guidelines allow flexibility in
application.

A.4.1.1.1 This procedure should include the following ele-
ments of the rehabilitation process:

(1) Initiate rehabilitation
(2) Responsibilities
(3) Accountability
(4) Safety
(5) Release

A.4.1.1.2 Figure A.4.1.1.2 shows a generic standard operating
guideline for rehabilitation that can be adopted for use by a
fire department.

A.4.1.1.3 Where limited resources strain existing personnel,
crews can be rotated to a less physically demanding task (e.g.,
operating the pump rather than being part of the interior
attack) as part of a strategic approach to limiting exertion.

A.4.2.2 Physical conditioning is known to allow individuals to
operate at a higher core temperature, decrease cardiovascular
strain associated with strenuous activity, and improve physical
performance. Maintaining good physical conditioning will op-
timize a member’s performance under extreme conditions
and facilitate effective rehabilitation.

A recommended way to reduce health risks is through suf-
ficient hydration, diet, limited outdoor physical exercise on
hot days, acclimatization, and monitoring of weather condi-
tions to ensure members understand the dangers associated
with working in climatic conditions. All members should train
to acclimate to appropriate environmental conditions. The
process of acclimatization should be done in a manner that
builds up the member’s ability to exercise or perform under
more extreme conditions.

A.4.3.1 Members should follow accepted guidelines for hy-
dration and nutrition. Beverages, foods, and substances that
should be avoided include the following:

(1) Carbonated, high-fructose-content, and high-sugar
drinks [exceeding 7 percent carbohydrate (CHO) solu-
tion]

(2) Foods with high fat and/or high protein content
(3) Alcohol within 8 hours prior to duty
(4) Excessive fluids
(5) Tobacco
(6) Creatine supplements
(7) Ephedrine
(8) Beverages exceeding 400 milligrams of caffeine per day
(9) Energy drinks

Energy drinks, not to be confused with sports drinks, con-
tain ingredients that can significantly raise heart rate and
blood pressure and increase the cardiac risk to fire fighters
especially when operating at high intensities. Due to the risk
of sudden cardiac death, some countries have banned the sale
of energy drinks.

A.5.1.3 Rehabilitation resources could include, but do not
have to be limited to, the following:

(1) Portable shelters
(2) Fans/blowers
(3) Blankets
(4) Portable heaters
(5) Dry clothing

(6) Lighting
(7) Electrical generating equipment
(8) Misting and cooling equipment
(9) Rehabilitation area designation marking equipment

(10) Chairs
(11) Beverage-serving equipment
(12) Exposure protective garments for rehabilitation staff
(13) Personnel washing equipment (basins, soap, water, tow-

els)
(14) Cups (hot or cold according to the beverage)
(15) Potable water
(16) Large clock
(17) Traffic cones
(18) Fireline tape
(19) Log book, forms, and writing utensils
(20) Paper towels
(21) Sanitary facilities (portable toilets)
(22) Food (including appropriate serving devices and equip-

ment)
(23) Trash receptacles

A.5.2.2 These fluids should be available on apparatus where
spare SCBA cylinders are located so that members can replace
fluids while changing SCBA cylinders. If the duration of the
incident is likely to exceed 1 hour, sports drinks should be
considered.

A.5.2.3 The company officer or crew leader should ensure
that all members in the company or crew seem fit to return to
duty following any rehabilitation.

Company/crew-level rehabilitation or reporting to the re-
habilitation area should occur based on the following work/
rest cycles unless a supervisor adjusts the time frames based
upon work or environmental conditions:

(1) There should be at least 10 minutes of self-rehabilitation
after using one 30-minute SCBA cylinder, or performing
20 minutes of intense work without SCBA.

(2) There should be at least 20 minutes of rest (with hydration)
in a rehabilitation area after using two 30-minute SCBA cyl-
inders, using one 45-minute or greater SCBA cylinder, or
performing 40 minutes of intense work without SCBA.

A.5.2.4 Rehabilitation components could include acclimati-
zation, hydration, and assessment of environmental condi-
tions on an hourly basis. This should include a measurement
or estimation of wet bulb globe temperature (WBGT) to alter
the work/rest cycle to prevent heat-related illness.

A.5.5.1 Rehabilitation shelters (where a rehabilitation area
could be established) could include the following:

(1) Nearby garage, building lobby, or other structure
(2) Large tree, overhang, and so forth, for shade
(3) Open area in which a rehabilitation area can be created

using tarps, fans, and so forth
(4) Tents or other portable structures
(5) Several floors below a fire in a high-rise building
(6) School bus or municipal bus
(7) Cabs of fire apparatus or any enclosed areas of emergency

vehicles at the scene
(8) Retired fire apparatus or surplus government vehicle that

has been renovated as a rehabilitation unit, which could
respond by request or be dispatched during certain
weather conditions

(9) Specially designed rehabilitation apparatus
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STANDARD OPERATING PROCEDURE/GUIDELINE FOR REHABILITATION

PURPOSE. To provide guidance on the implementation and use of a rehabilitation process as a requirement of 
the incident management system (IMS) at the scene of a fire, other emergency, or training exercise. It will 
ensure that personnel who might be suffering the effects of metabolic heat buildup, dehydration, physical 
exertion, and/or extreme weather receive evaluation and rehabilitation during emergency operations.

SCOPE. All personnel attending or operating at the scene of a fire/emergency or training exercise.

RULES.

(1) Rehabilitation shall commence when fire/emergency operations and/or training exercises pose a health 
and safety risk.

(2) Rehabilitation shall be established for large-scale incidents, long-duration and/or physically demanding 
incidents, and extreme temperatures.

(3) The incident commander shall establish rehabilitation according to the circumstances of the incident. 
The rehabilitation process shall include the following:

 (a) Rest
 (b) Hydration to replace lost body fluids
 (c) Cooling (passive and/or active)
 (d) Warming
 (e) Medical monitoring
 (f) Emergency medical care if required
 (g) Relief from extreme climatic conditions (heat, cold, wind, rain)
 (h) Calorie and electrolyte replacement
 (i) Accountability
 (j) Release

RESPONSIBILITIES.

The incident commander shall be responsible for the following:
(1) Include rehabilitation in incident/event size-up
(2) Establish a rehabilitation group to reduce adverse physical effects on fire fighter while operating during 

fire/emergencies, training exercises, and extreme weather conditions
(3) Designate and assign a supervisor to manage rehabilitation
(4) Ensure sufficient resources are assigned to rehabilitation
(5) Ensure EMS personnel are available for emergency medical care of fire fighters as required

The rehabilitation manager shall be responsible for the following:
(1) Don the rehabilitation manager vest
(2) Whenever possible, select a location for rehabilitation with the following site characteristics:
 (a) Large enough to accommodate the number of personnel expected (including EMS personnel for 

 medical monitoring)
 (b) Have a separate area for members to remove personal protective equipment 
 (c) Be accessible for an ambulance and EMS personnel should emergency medical care be required
 (d) Be removed from hazardous atmospheres including apparatus exhaust fumes, smoke, and other toxins
 (e) Provide shade in summer and protection from inclement weather at other times
 (f) Have access to a water supply (bottled or running) to provide for hydration and active cooling
 (g) Be away from spectators and media

FIGURE A.4.1.1.2 Sample Rehabilitation Standard Operating Procedure/Guideline.
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STANDARD OPERATING  PROCEDURE/GUIDELINE FOR REHABILITATION (continued)

(3) Ensure personnel in rehabilitation “dress down” by removing their bunker coats, helmets, hoods, and 
opening their bunker pants to promote cooling

(4) Provide the required resources for rehabilitation including the following:
 (a) Potable drinking water for hydration
 (b) Sports drinks (to replace electrolytes and calories) for long duration incidents (working more than one hour)
 (c) Active cooling where required
 (d) Medical monitoring equipment (chairs to rest on, blood pressure cuffs, stethoscopes, checksheets, etc.)
 (e) Food where required and a means to wash or clean hands and face prior to eating
 (f) Blankets and warm, dry clothing for winter months
 (g) Washroom facilities where required
(5) Time personnel in rehabilitation to ensure they receive at least 10 minutes to 20 minutes of rest
(6) Ensure personnel rehydrate themselves
(7) Ensure personnel are provided with a means to be actively cooled where required
(8) Maintain accountability and remain within rehabilitation at all times
(9) Document members entering or leaving rehabilitation
(10) Inform the incident commander, accountability officer (resource status unit), and EMS personnel if a member 

requires transportation to and treatment at a medical facility
(11) Serve as a liaison with EMS personnel

Company officers shall be responsible for the following:
(1) Be familiar with the signs and symptoms of heat stress and cold stress
(2) Monitor their company members for signs of heat stress and cold stress
(3) Notify the IC when stressed members require relief, rotation, or reassignment according to conditions
(4) Provide access to rehabilitation for company members as needed
(5) Ensure that their company is properly checked in with the rehabilitation manager and accountability officer 

(resource unit), and that the company remains intact

Crew members shall be responsible for the following:
(1) Be familiar with the signs and symptoms of heat and cold stress
(2) Maintain awareness of themselves and company members for signs and symptoms of heat stress and 

cold stress
(3) Promptly inform the company officer when members require rehabilitation and/or relief from assigned duties
(4) Maintain unit integrity

EMS personnel shall be responsible for the following:
(1) Report to the incident commander and obtain the rehabilitation requirements
(2) Coordinate with rehabilitation manager
(3) Identify the EMS personnel requirements
(4) Check vital signs, monitor for heat stress and signs of medical issues
(5) Document medical monitoring
(6) Provide emergency medical care and transportation to medical facilities as required
(7) Inform the incident commander and the rehabilitation manager when personnel require transportation 

to and treatment at a medical facility
(8) Document emergency medical care provided

FIGURE A.4.1.1.2 Continued
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STANDARD OPERATING PROCEDURE/GUIDELINE FOR REHABILITATION (continued)

PROCEDURES.

(1) All personnel shall maintain hydration on an ongoing basis (preincident, incident, postincident).
(2) Members shall be sent to rehabilitation as required.

(3) All members shall be sent to rehabilitation following the use of two 30-minute or 45-minute SCBA 
 cylinders or one 60-minute SCBA cylinder. Shorter times might be considered during extreme 
 environmental conditions.

(4) Passive cooling shall be employed to reduce fire fighter heat stress. This could include moving to a shaded
 or air-conditioned area, removal of PPE, ingestion of cool fluids, and rest.
(5) Active cooling shall be employed to reduce fire fighter heat stress when passive cooling is ineffective or 

when a member is experiencing heat-related illness. This could include forearm immersion, misting fans, 
and cold towels.

(6) In hot, humid conditions, a minimum of 10 minutes (20 minutes is preferable) of active cooling shall be 
applied following the use of the second and each subsequent SCBA cylinder.

(7) Personnel in rehabilitation shall rest for at least 10 minutes to 20 minutes prior to being reassigned 
or released.

(8) EMS personnel shall provide medical monitoring and emergency medical care as per medical protocol.
(9) If a member is demonstrating abnormal vital signs, he or she shall be monitored frequently during 

rehabilitation.
(10) Personnel who are weak or fatigued with pale clammy skin, low blood pressure, nausea, headache, or 

dizziness shall be assessed by EMS personnel.
(11) Personnel experiencing chest pain, shortness of breath, dizziness, or nausea shall be transported to a 

medical facility for treatment.
(12) Personnel transported to a medical facility for treatment shall be accompanied and attended to by a 

department representative.
(13) Members should drink water during rehabilitation. After the first hour, a sports drink containing 

electrolytes should be provided. Soda and caffeinated and carbonated beverages should be avoided.
(14) Nutritional snacks or meals shall be provided as required during longer duration incidents.
(15) No tobacco use shall be permitted in or near the rehabilitation area.

FIGURE A.4.1.1.2 Continued
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A.5.5.2 Figure A.5.5.2 gives an example of the layout of a
rehabilitation area and treatment area.

A.5.5.9 Examples of geographic names are “north rehabilita-
tion,” “south rehabilitation,” “1st floor rehabilitation,” and
“12th floor rehabilitation.”

A.6.1.1 Rehabilitation operations should consider the scope
of the incident, including the following:

(1) Time. Extended use of turnout gear; extended exposure
to weather conditions.

(2) Complexity. Crime scenes, standoffs, search operations,
mass gatherings/public events, and so forth.

(3) Intensity. Mental and/or physical stress on a member, such
as major extrications, actual fire attack, radiant heat load,
or interior search and rescue.

Rehabilitation operations should consider hot weather
conditions, including the following:

(1) Temperature (see Table A.6.1.1)
(2) Relative humidity (see Table A.6.1.1)
(3) Direct sunlight

Rehabilitation operations should consider cold weather
conditions, including the following:

(1) Temperature
(2) Wind speed
(3) Moisture

The National Weather Service (NWS) implemented a new
wind chill–temperature (WCT) index during the 2001–2002
winter season (see Figure A.6.1.1). The reason for the change
was to improve the previous index used by the NWS and the
Meteorological Services of Canada (MSC), which was based
on the 1945 Siple and Passel index. Most of the changes in the
new index are at temperatures below 5°F (-12°C).

The new WCT index makes use of advances in meteorology,
biometeorology, and computer modeling to provide a more ac-
curate, more useful formula for calculating the dangers of winter
winds and freezing temperatures. In addition, clinical trials have

been conducted and the results of those trials have been used to
verify and improve the accuracy of the new formula.

Specifically, the improvements of the new WCT index are
as follows:
(1) It uses calculated wind speeds at an average height of 5 ft

(1.5 m) (typical height of a human face) based on read-
ings from the national standard height of 33 ft (10 m)
(typical height of an anemometer).

(2) It is based on the latest heat transfer theory (i.e., heat loss
from the body to its surroundings during cold and
breezy/windy days).

(3) It uses a standard factor for skin tissue and assumes a no-
sunlight scenario.

A.6.1.3 This is intended to prevent stoic members with seri-
ous medical conditions from refusing medical evaluation and
treatment at the incident.
A.6.1.4 Ideally, members should be provided with rehabilita-
tion or be released from their assignments following the use of
a single SCBA cylinder or a 20-minute work cycle.
A.6.2.3.1 Members could be passively cooled if ambient condi-
tions are favorable [temperature < 75°F (< 24°C) and low humid-
ity] and if the majority of turnout gear is removed. On hot and
humid days, favorable conditions can be created through the use
of an air-conditioned vehicle or a structure. To be most effective,
passive cooling should be conducted with the turnout coat, hel-
met, and flash hood removed. The turnout pants should be
opened and, if possible, pushed down to the knees while seated.
(See Hostler et al., “Comparison of Active Cooling Devices with Passive
Cooling for Rehabilitation of Firefighters Performing Exercise in Thermal
Protective Clothing: A Report from the Fireground Rehab Evaluation
(Fire) Trial” and Colburn et al., “AComparison of Cooling Techniques in
Firefighters After a Live Burn Evolution.”).

However, under hot and humid environmental conditions
additional cooling might be necessary. Scientific studies have
demonstrated the effectiveness of using active cooling to
quickly and safely lower a member’s core temperature. Both
forearm immersion and misting fans have been found to be
effective. Misting fans might not provide adequate cooling in a
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FIGURE A.5.5.2 Sample Layout of a Rehabilitation and Treatment Sector. (Source: Dickinson,
E. T., and Wieder, M. A., Emergency Incident Rehabilitation, 2nd edition. Pearson Education,
Upper Saddle River, NJ, 2004.)
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humid environment where they are less effective, and person-
nel wet by mists might become more susceptible to steam
burns if they are sent back into a fire environment with wet
clothes, and so forth.

Forearm immersion, where the hands and forearms are im-
mersed in cool water, has been found to be more effective
than misting fans in hot and humid areas to reduce a mem-
ber’s body core temperature. (See McLellan and Selkirk, “The
Management of Heat Stress for the Firefighter.”) The vascularity of
blood vessels close to the skin of the arms and hands acts as an
excellent means of heat transfer.

A.6.2.4 During emergency incidents and training exercises, the
goal should be to match the volume of fluid intake with the vol-
ume of sweat output. Humans can easily exceed a sweat rate of 64
oz (2 L) per hour in hot and humid conditions. (See Sawka and
Pandolf, “Effects of Body Water Loss on Physiological Function and Exer-
cise Performance.”) It is important to remember that fire-fighting
gear interferes with heat dissipation and traps moisture next to
the skin; hence, as soon as fire fighters don their gear the skin
experiences a hot and humid environment and sweating begins.

Furthermore, sweating continues even after a fire fighter stops
working and enters rehabilitation.

Nausea and loss of thirst can be early signs of dehydration and
heat stress. Therefore, all members should demonstrate the abil-
ity to consume some fluids. If members cannot demonstrate the
ability to take in some fluid, they should be medically evaluated.

It is important to consider all of this fluid loss through
sweat when trying to match sweat loss with fluid intake. Fire
fighters can easily lose 32 oz (1 L) of water in less than 20
minutes of strenuous fire-fighting activity. (See Smith and Petruz-
zello, “Selected Physiological and Psychological Responses to Live-Fire
Drills in Different Configurations of Firefighting Gear.”)

Dehydration has several detrimental effects on the body,
including the following:
(1) Impairment of the body’s ability to maintain core tem-

perature
(2) Decreased strength
(3) Shortened endurance time
(4) Decreased blood volume, which increases cardiovascular

strain

Table A.6.1.1 Heat Stress Index

Relative Humidity
(percent)

Air Temperature (°F)

70 75 80 85 90 95 100 105 110 115 120

Apparent Temperature (°F)

0 64 69 73 78 83 87 91 95 99 103 107

10 65 70 75 80 85 90 95 100 105 111 116

20 66 72 77 82 87 93 99 105 112 120 130

30 67 73 78 84 90 96 104 113 123 135 148

40 68 74 79 86 93 101 110 123 137 151

50 69 75 81 88 96 107 120 135 150

60 70 76 82 90 100 114 132 149

70 70 77 85 93 106 124 144

80 71 78 86 97 113 136 157

90 71 79 88 102 122 150 170

100 72 80 91 108 133 166

Apparent Temperature (°F) Danger Category Injury Threat

Below 80 None Little or no danger under normal
circumstances

80–90 Caution Fatigue possible if exposure is prolonged and
there is physical activity

91–105 Extreme Caution Heat cramps and heat exhaustion possible if
exposure is prolonged and there is physical
activity

106–130 Danger Heat cramps or exhaustion likely, heat stroke
possible if exposure is prolonged and there is
physical activity

Above 130 Extreme Danger Heat stroke imminent!

Note: Add 10°F when protective clothing is worn and add 10°F when in direct sunlight.
Source: U.S. Fire Administration, FA-114, Emergency Incident Rehabilitation, July 1992.

1584–15ANNEX A

2015 Edition



A 15 percent reduction in plasma volume and a 40 percent
reduction in stroke volume have been reported following less
than 20 minutes of strenuous fire-fighting activity. (See Smith et al.,
“Effects of Strenuous Live-Fire Firefighting Drills on Hematological, Blood
Chemistry, and Psychological Measures”; and Smith, Petruzzello, and
Manning, “The Effect of Strenuous Live-Fire Drills on Cardiovascular
and Psychological Responses of Recruit Firefighters.”)

The gastric emptying capacity of an exhausted, warm, and
dehydrated fire fighter is likely about 32 oz (1 L) per hour.
Forcing large amounts of fluids in a period of as little as
20 minutes during rehabilitation could overwhelm the stom-
ach’s ability to handle such fluid and result in nausea and
vomiting due to too great a volume of fluid being forced upon
the upper GI system.

A.6.2.4.1 Overhydration (drinking too much, too fast) dur-
ing operations can cause gastric discomfort or gastric disten-
tion, which can cause vomiting. During high-intensity, long-
duration activity (longer than 1 hour), the following
precautions are recommended:

(1) Ingest 30 g/hr to 60 g/hr of carbohydrate.
(2) Drink 8 oz (1⁄4 L) of sports drink containing approxi-

mately 15 g of carbohydrate.
(3) Consume other readily available carbohydrate sources,

such as fruit and meal replacement bars.

In rare instances, overhydration can lead to serious health
problems. Drinking too much water can lead to a condition
known as hyponatremia (sometimes called water intoxication).

Members who are fighting wildland fires should carry fluids
and foods that can be easily transported and maintained (en-
ergy bars, fruit, sports drinks, and water bottles).

A.6.2.5 When determining if carbohydrate and electrolyte
replacements are needed, factors such as longer duration or
heavy exertion events, time since last meal, and individual
conditions should be considered.

A.6.2.5.1 Packaged wipes are an example of a means that
members can use to wash their faces and hands.

A.6.2.6 Medical monitoring is the process of monitoring
members who are at risk of suffering adverse health or safety
effects. Vital sign measurements must be interpreted in con-
text of the overall appearance and health status of the mem-
ber. The fire department physician or appropriate medical
authority should establish medical protocols and procedures
with parameters regarding the following:

(1) Immediate transport to an emergency medical facility
(2) Close monitoring and treatment in rehabilitation
(3) Release from rehabilitation

Currently, there are no studies that quantify vital sign mea-
surements with the length of rehabilitation or with the need to
direct members to a treatment area. Visual signs and symptoms
remain the best method to evaluate members in the rehabilita-
tion area. Vital sign measurements can be used as a baseline and
can assist to identify other health or safety concerns.

The following information on vital signs help the fire de-
partment physician or appropriate medical authority establish
the parameters of medical monitoring.

Temperature. Body temperature is a vital piece of informa-
tion to assessing individuals with both heat and cold stress
exposures. Normal core body temperatures range from 98.6°F
to 100.6°F (37°C to 38.1°C). The core body temperature (typi-
cally obtained using a rectal thermometer) provides the most
accurate measurement, but is rarely feasible in the field set-
ting. Alternate methods of obtaining body temperature in-
clude oral or tympanic (ear) methods. Oral measurements are
about 1°F (0.55°C) lower than core body temperature and
tympanic measurements can be up to 2°F (1.1°C) lower than
core body temperature. In addition, these alternate methods
are subject to error in circumstances common in fire fighting.
For instance oral temperatures are often falsely low due to
hyperventilation or the ingestion of fluids. Tympanic tempera-
tures are less accurate during physical activities and are influ-
enced by environmental conditions.

Elevated temperature, noted by touch or measured, should
alert the rehabilitation manager or EMS personnel to the pos-
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Frostbite times
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FIGURE A.6.1.1 National Weather Service Wind Chill–Temperature (WCT) Index. (Courtesy of
National Weather Service.)
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sibility of heat-related illness. However, given the problem of
measuring devices underestimating core body temperature, it is
essential that a measured temperature in the normal range not
be used to exclude the possibility of heat-related problems.

Heart rate (pulse). Heart rate (pulse) is another critical mea-
sure used to assess health status. Normal resting heart rates
range from 60 to 100 beats per minute. Under stress and exer-
tion, the pulse rate can, and should, increase, frequently
above 100 beats per minute. The level of increase depends on
the amount of stress and the individual’s physical condition-
ing. As members report to rehabilitation after expending a
significant amount of energy in stressful conditions, a pulse
rate that is up to 70 percent of maximum heart rate [(220
minus age) × (0.7)] is frequently encountered. After resting in
rehabilitation, the member’s heart rate should return to near
normal resting rates. A fire fighter who has not achieved a
heart rate of less than 100 beats per minute by the end of
20 minutes should not be released from rehabilitation, but
should be further monitored, and if warranted, sent for fur-
ther medical evaluation. Part of additional monitoring should
include orthostatic pulse and blood pressure.

Respiratory rate. Respiratory rate is a vital indicator used to
assess health status and stress, as well as a possible indicator of
exposure to other hazards. Normal respiratory rate is 12 to
20 breaths per minute. By the end of the rehabilitation period,
the fire fighter should have a respiratory rate within these pa-
rameters.

Blood pressure. Blood pressure is a critical indicator used to
assess health status and stress. Blood pressures should increase as
the level of physical exertion/stress increases. Blood pressures
that are too low, too high, or fail to return to normal levels while
in rehabilitation can indicate a medical problem. For example,
individuals can become hypotensive as they decompensate in
their reaction to stress (e.g., heat stroke). Upon recovery during
the rehabilitation, a member’s blood pressure should return to,
or even be slightly lower than, their baseline. A member whose
blood pressure is greater than 160 systolic and/or 100 diastolic
should not be released from rehabilitation. These members
should continue to be monitored and treated.

Pulse oximetry. Pulse oximetry uses a noninvasive medical
device to measure the percentage of oxyhemoglobin in blood
pulsating through the network of capillaries at the probe site
on a subject by utilizing a sensor attached typically to a finger,
toe, or ear. It is a helpful assessment tool prior to and during
oxygen administration and can be used to detect blood flow in
fingers and toes. Normal SpO2 readings are between 95 and
100 percent. Readings of 91 to 94 percent reflect mild hypox-
emia; 86 to 90 percent reflect moderate hypoxemia; and be-
low 85 percent indicate severe hypoxemia. Oximetry has sig-
nificant limitations and should not replace careful assessment.
It can help to detect hypoxemia that is otherwise unnoticed.
Black, blue, and green nail polish cause falsely low oximetry
readings; when in doubt remove the nail polish or change the
probe site. Bright external lighting or sunlight can falsely
lower oximeter readings. Most oximeters are unable to differ-
entiate between oxyhemoglobin and carboxyhemoglobin
(blood cells saturated with oxygen versus carbon monoxide).

A.6.2.6.1 A transport-capable EMS unit should be considered
for rehabilitation areas at all incidents and fireground training.

A.6.2.6.2 Although BLS is the minimum level of care required
in rehabilitation, the fire department should consider staffing
rehabilitation with advanced life support (ALS) personnel.

A.6.2.6.3.2 Possible effects of CO exposure on persons de-
pending on individual susceptability as shown in Table
A.6.2.6.3.2.

CO produces the following effects on exposed people with
variations based on individual susceptibility:

A.6.2.6.4(1) These symptoms could be indicative of serious
medical issues including, but not limited to, cardiac events
and carbon monoxide poisoning. These members should un-
dergo immediate medical assessment.

Carbon monoxide (CO) is a colorless, odorless gas present
in every fire. Symptoms of CO poisoning are nonspecific and
easy to miss. Any fire fighter exposed to CO or presenting with
headache, nausea, shortness of breath, or gastrointestinal
symptoms at an incident where CO is present should be as-
sessed for carbon monoxide poisoning. Carbon monoxide
readily attaches to hemoglobin in the bloodstream and is mea-
sured as a percentage of carboxyhemoglobin saturation
(COHb). At an incident scene, carbon monoxide can be mea-
sured with a portable exhaled breath CO monitor or a CO-
oximeter (a pulse oximeter designed to measure carboxyhe-
moglobin). Nonsmokers’ COHb levels are normally 0%–5%,
smokers’ are normally 5%–10%.

A.6.2.6.4(5) Members should know who they are, where they
are, and so forth. Disoriented members may be suffering from
carbon monoxide poisoning, heat stress, or cardiac insufficiency.

A.6.2.7 Accountability during member rehabilitation is main-
tained as it would be during any other incident operation.
Each crew or company stays together when entering or exiting
the rehabilitation area. Member accountability goes beyond
simply tracking the location of people. Equally important to
personnel tracking is the function of tracking the completion
of an assignment. Members have the responsibility to alert
their supervisor of the need for rehabilitation; in most cases,
however, the responsibility and accountability for ensuring
the safety and welfare of members lie with the supervisor of a
company/crew. Thus, the company officer/crew leader will
often be charged with making decisions regarding the initia-
tion of rehabilitation and the completion of rehabilitation.

It is important to recognize that rehabilitation can occur in
more than one form, each form representing unique account-
ability concerns. Rehabilitation involves establishing a func-
tional area of operation (group).

Table A.6.2.6.3.2 Possible Effects of CO Exposure

CO Blood Level
(COHb) Symptoms

5 to 14% Asymptomatic or mild
symptoms

15% to 29% Headache, nausea/vomiting,
shortness of breath, chest
pain, loss of judgment

30% to 40% Dizziness, weakness, vision
problems, confusion,
increased heart rate,
increased breathing rate

>40% Arrhythmias, seizures, coma,
death
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Rehabilitation often takes place without the establish-
ment of a formal functional area of operation (group). Dur-
ing routine incidents, such as a single-family dwelling fire
or a small wildland fire, companies/crews will often con-
duct rehabilitation on their own. This can be a result of
their own initiative or of an informal order to “take a
break.” Company/crew-level rehabilitation can occur dur-
ing a cylinder change, the transition from active fire attack
to overhaul, or other similar situations. Self-rehabilitation
will also take place when command fails to recognize the
need for rehabilitation. In any case, accountability during
company/crew-level rehabilitation will most likely show the
company/crew as still assigned to an active function.
Companies/crews that are not able to continue performing
their function will report their status to command.

When a formal assignment and area for rehabilitation is
established, accountability is maintained as it would be with
any other functional or geographic area of operation. The
rehabilitation area should have a check-in/check-out point to
manage accountability and become the communication link
between command and the company/crew. Members who are
not allowed to leave rehabilitation with their company/crew
are appropriately moved within the IMS/accountability sys-
tem to reflect their current assignments. The staff at a formally
assigned rehabilitation area should have the option to use a
log-in/log-out sheet if required by the management needs of
the rehabilitation area.

A.6.2.8.1 Re-assessment of vital signs might be warranted
based on the initial assessment or current presentation.

A.6.3.1 Figure A.6.3.1 shows a crew time-in/time-out report.

A.6.3.2 Data collection systems can be impacted by HIPAA
regulations as well as various state laws. The sources from
which the information is collected, the type of information
retained, and the manner in which it is stored are factors that
may determine what requirements apply. Procedures can vary
from department to department and consequently no single
answer is applicable. Legal advice regarding the department’s
data collection system is very helpful.

Annex B Managing Heat Stress, Cold Stress, and
Heat -Related Illness

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

B.1 Heat Stress. Figure B.1(a) provides information on heat
stress that can be distributed as recommended training for
members.

Figure B.1(b) outlines recommended precautions devel-
oped for four humidex ranges. Due to the variance of indi-
vidual susceptibility, certain individuals might experience ef-
fects of heat stress earlier than expected. Supervisors should
therefore begin to remind workers of heat stress prevention
strategies as the humidex level approaches the 95°F to 102°F
(35°C to 39°C) range.

An emergency service organization cannot choose to not
respond to the public when its members are too hot. However,
it can modify its own activities to ensure it does not place its
personnel at extra risk. The key to adapting to the heat is to
consistently use the rehabilitation process and active cooling
as a prevention strategy. The information in Table B.1 and

Figure B.1(b) can be used to assist a fire department to deter-
mine whether or not nonemergency activities should be re-
scheduled or cancelled.

B.2 Cold Stress. The information in this annex is useful in
identifying the cause, signs and symptoms, treatment, and pre-
vention of injuries related to subfreezing conditions.

B.2.1 Frostbite. Frostbite occurs when the skin actually
freezes and loses water. In severe cases, amputation of the
frostbitten area may be required. While frostbite usually oc-
curs when the temperatures are 30°F (−1°C) or lower, wind
chill factors can allow frostbite to occur in above freezing
temperatures. Frostbite typically affects the extremities,
particularly the feet and hands.

B.2.1.1 Signs and Symptoms. Frostbite symptoms vary, are not
always painful, but often include a sharp, prickling sensation.
The first indication of frostbite is skin that looks waxy and feels
numb. Once tissues become hard, the case is a severe medical
emergency. The affected body part will be cold, tingling, stinging,
or aching followed by numbness. Skin color turns red, then
purple, then white, and is cold to the touch. There can be blisters
in severe cases. Severe frostbite results in blistering that usually
takes about 10 days to subside. Once damaged, tissues will always
be more susceptible to frostbite in the future.

B.2.1.2 Treatment. Do not rub the area to warm it. Wrap the
area in a soft cloth, move the member to a warm area, and
contact medical personnel. Do not leave the member alone. If
help is delayed, immerse the affected part in warm, not hot,
water [maximum 105°F (40.6°C)]. Do not pour water on the
affected part. If there is a chance that the affected part will get
cold again do not warm. Warming and recooling will cause
severe tissue damage.

B.2.2 Hypothermia. Hypothermia, which means “low heat,” is
a potentially serious health condition. This occurs when body
heat is lost faster than it can be replaced. When the core body
temperature drops below the normal 98.6°F (37°C) to around
95°F (35°C), the onset of symptoms normally begins.

B.2.2.1 Signs and Symptoms. The person might begin to shiver
and stomp their feet in order to generate heat. Workers might
lose coordination, have slurred speech, and fumble with items
in the hand. The skin will likely be pale and cold. As the body
temperature continues to fall these symptoms will worsen and
shivering will stop. Workers can be unable to walk or stand.
Once the body temperature falls to around 85°F (29.4°C) se-
vere hypothermia will develop and the person may become
unconscious. At 78°F (25.6°C), the person could die.

B.2.2.2 Treatment. Treatment depends on the severity of the
hypothermia. For cases of mild hypothermia move the mem-
ber to a warm area and have them stay active. Remove wet
clothes and replace with dry clothes or blankets. Cover the
head. To promote metabolism and assist in raising internal
core temperature, have the member drink a warm (not hot)
sugary drink.Avoid drinks with caffeine. For more severe cases do
all the above, plus contact emergency medical personnel, cover
all extremities completely, and place very warm objects, such as
hot packs or water bottles on the victim’s head, neck, chest, and
groin. Arms and legs should be warmed last. In cases of severe
hypothermia treat the member very gently and do not apply ex-
ternal heat to rewarm. Hospital treatment is required.
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REHAB GROUP — CHECK IN / OUT SHEET
Incident Name: Incident Location: Date:

 NFPA 1584© 2014 National Fire Protection Association

Name/Assignment Times  Disposition

First Time In ❏  Released from Rehab   

Last ❏  Referred to Medical

 Time Out

Assignment   ❏  Demobilized

   Vital signs taken on Entry ❏ Vital signs taken on Exit ❏

Name/Assignment Times  Disposition

First Time In ❏  Released from Rehab   

Last ❏  Referred to Medical

 Time Out

Assignment   ❏  Demobilized

   Vital signs taken on Entry ❏ Vital signs taken on Exit ❏

Name/Assignment Times  Disposition

First Time In ❏  Released from Rehab   

Last ❏  Referred to Medical

 Time Out

Assignment   ❏  Demobilized

   Vital signs taken on Entry ❏ Vital signs taken on Exit ❏

Name/Assignment Times  Disposition

First Time In ❏  Released from Rehab   

Last ❏  Referred to Medical

 Time Out

Assignment   ❏  Demobilized

   Vital signs taken on Entry ❏ Vital signs taken on Exit ❏

Name/Assignment Times  Disposition

First Time In ❏  Released from Rehab   

Last ❏  Referred to Medical

 Time Out

Assignment   ❏  Demobilized

   Vital signs taken on Entry ❏ Vital signs taken on Exit ❏

 

 

FIGURE A.6.3.1 Example of a Rehabilitation Group Check-In/Check-Out Sheet.
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HEAT STRESS/HEAT-RELATED ILLNESS

PURPOSE. This advisory provides guidance for job-specific, safe work procedures for the prevention of 
heat-related disorders.

RESPONSIBILITY. The supervisor in charge of the facility or workplace is responsible for implementing these 
heat stress prevention guidelines on a day-to-day basis. It is the responsibility of the individual fire fighters to 
follow guidelines outlined in the program. All fire fighters and officers should remain aware of the signs and 
symptoms of heat stress in order to prevent potential injuries or illnesses.

HEAT STRESS. Fire fighting is hot, strenuous work. We work in environments with extremely high 
temperatures, with little opportunity to cool our bodies through normal sweating. Our bunker gear makes it 
difficult to dissipate this heat buildup and can result in heat stress. Heat stress occurs when our body’s internal 
core temperature rises above its normal level. It is a result of our internal, metabolic heat buildup (from 
working in our bunker gear) and external stress from environmental factors (temperature, humidity, etc.).

MANAGING HEAT STRESS/HEAT-RELATED ILLNESS. The management of heat stress requires an 
understanding of the contributing factors and how heat stress can affect a worker. Factors that affect heat 
stress are environment (climate), workload, and clothing worn. Combined, these factors will dictate the rate of 
heat gain and, ultimately, the amount of heat loss required to protect the worker. Aspects of the thermal 
environment that impact heat stress include air temperature, humidity, radiant heat (from the sun or other 
heat source), and air movement. A worker’s metabolic rate is associated with the physical demands of the work 
performed; higher work demands increase the metabolic process and result in the internal generation of heat. 
Clothing material, construction, and usage affect the potential heat exchange between the body and the 
environment and therefore potentially contribute to the risk of heat stress. Other contributing factors that 
affect the way we manage heat stress are the fire fighter’s physical fitness and body composition. Thus it is 
essential that the fire fighter stay in good physical condition.

CONTROLS. The key to managing heat stress is to be familiar with the controls used to prevent it and to 
minimize its effect. Controls for heat stress include the following:

(1)  Fluid intake (hydration)

(2)  Work rotation

(3)  Active cooling

(4)  Rest

 NFPA 1584 (p. 1 of 4)

FIGURE B.1(a) Sample Advisory on Heat Stress.
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HEAT STRESS/HEAT-RELATED ILLNESS  (continued) 

Heat-Related Illness Classifications, Signs, Symptoms, and Treatment

Type Cause Signs and Symptoms

Heat 
Rash

Hot, humid 
environment; plugged 
sweat glands.

Red, bumpy rash with 
severe itching.

Change into dry clothes 
and avoid hot 
environments. Rinse 
skin with cool water.

Wash regularly to keep 
skin clean and dry.

Sunburn Too much exposure to 
the sun.

Red, painful, or 
blistering and peeling 
skin.

If the skin blisters, seek 
medical aid. Use skin 
lotions (avoid topical 
anesthetics) and work in 
the shade.

Work in the shade; cover 
skin with clothing; apply 
skin lotions with a sun 
protection factor of at 
least 15. Fair people at 
greater risk.

Heat 
Cramps

Heavy sweating drains a 
person’s body of salt, 
which cannot be 
replaced just by 
drinking water.

Painful cramps in arms, 
legs, or stomach that 
occur suddenly at work 
or later at home.

Heat cramps are serious 
because they can be a 
warning of other more 
dangerous heat-induced 
illnesses.

Move to a cool area; 
loosen clothing.  Fluid 
replacement. If the 
cramps are severe or 
don’t go away, seek 
medical aid.

Reduce activity levels 
and/or heat exposure. 
Drink fluids regularly. 
Workers should check on 
each other to help spot 
the symptoms that often 
precede heat stroke.

Heat 
Exhaustion

Fluid loss and 
inadequate salt and 
water intake causes a 
person’s body’s cooling 
system to start to break 
down.

Heavy sweating; cool 
moist skin; elevated 
body temperature over 
100.4∞F (38∞C); weak 
pulse; normal or low 
blood pressure; person is 
tired and weak or faint, 
has nausea and 
vomiting, is very thirsty, 
or is panting or 
breathing rapidly; vision 
can be blurred.

GET MEDICAL AID. 
This condition can lead 
to heat stroke, which can 
kill. Move the person to 
a cool shaded area; 
loosen or remove excess 
clothing; provide cool 
(salted) water to drink. 
Use active cooling 
(forearm immersion and 
misting fans) to lower 
core body temperature.

Reduce activity levels 
and/or heat exposure. 
Drink fluids regularly. 
Workers should check on 
each other to help spot 
the symptoms that often 
precede heat stroke.

Heat 
Stroke

If a person’s body has 
used up all its water and 
salt reserves, it will stop 
sweating. This can cause 
body temperature to 
rise. Heat stroke can 
develop suddenly or can 
follow from heat 
exhaustion.

Body temperature over 
105.8∞F (41∞C) and any 
one of the following: the 
person is weak, 
confused, upset, or 
acting strangely; has 
hot, dry, red skin; a fast 
pulse; headache or 
dizziness. In later 
stages, a person can 
pass out and have 
convulsions.

IMMEDIATELY 
TRANSPORT TO A 
MEDICAL FACILITY. If 
transport is delayed, 
immediately immerse 
body in cold water.

Reduce activity levels 
and/or heat exposure. 
Drink fluids regularly. 
Workers should check on 
each other to help spot 
the symptoms that often 
precede heat stroke.

Treatment Prevention

FIGURE B.1(a) Continued
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 HEAT STRESS/HEAD-RELATED ILLNESS  (continued) 

FLUID INTAKE. Drink water prior to thirst, at the emergency scene, and during training exercises. When 
exposed to high work rates and/or hot environments, fire fighters should drink water frequently (every 20 
minutes). Alcohol and beverages with excessive caffeine should be avoided before and after activities that could 
lead to heat stress. Fluid loss has to be replaced to avoid impairment of bodily functions. Set up the water cooler 
early in an incident with plenty of cups and ensure personnel are drinking regularly. This is particularly 
important for personnel working inside a fire structure. It is important to note that the thirst mechanism is a 
delayed response. By the time you feel thirsty, you are underhydrated by approximately one liter. It is very 
difficult to make up this liter during vigorous exercise. This is why the fire fighter should prehydrate, hydrate, 
and rehydrate whenever possible while responding, attending, and when returning from an emergency call. The 
following chart indicates how your body reacts when it becomes dehydrated.

If the fire fighter is involved in intense physical activities for more than one hour, the supervisor should 
consider fluid replacements that contain a carbohydrate solution of 4 percent to 8 percent, and 6 oz to 8 oz 
(175 mL to 235 mL) should be consumed every 15 minutes during the activity. It is recommended that the 
drinks be cool and flavored, as the fire fighter will tend to consume more.

REST AND WORK ROTATION. Some environments are too hot to allow continuous exposure. Heat stress can be 
diminished and effective work performance can be maintained through rehabilitation during rest periods. This 
is often linked to SCBA air cylinder time (approximately 20 minutes). Rest periods will limit accumulation of 
metabolic heat and when combined with rehydration and active cooling will also allow the release of body heat 
and the lowering of core body temperature before the fire fighter returns to the task.

Crews can be assigned from other stations to avoid committing first responding crews to a long duration 
incident. Activate extra alarms if it is likely that you will need to rotate crews more frequently due to the heat. 
This allows for staging and crew rotation. It should be noted that studies have shown that during intense 
workloads, core temperatures continue to increase even when the work has discontinued. Fire fighters might 
feel that adequate cooling has taken place; however, their core temperature can continue to rise.

ACTIVE COOLING. Fire fighters should “dress down,” removing their bunker coats, helmets, gloves, and so 
forth, and open their bunker pants to release trapped heat. The use of active cooling through forearm 
immersion, misting fans, and/or air conditioning can significantly lower core body temperature during normal 
rehabilitation periods between cylinder changes. Where active cooling is not provided, a smoke ejector placed 
where fire fighters can remove protective clothing, drink fluids, and rest will still increase evaporation of 
perspiration and enhance cooling and recovery. Note: When the air temperature is greater than 104∞F (40∞C), 
increasing air motion might actually increase heat stress; therefore, a smoke ejector fan will not be effective. 
If smoke ejector fans are used, fire fighters should use safety goggles or glasses to avoid debris from blowing 
into their eyes.

Percentage of Body Weight (Lost)

1%

3%

4–5%

Thirsty

Heart rate elevates

Lose up to 30% of work capacity

Signs and Symptoms

FIGURE B.1(a) Continued
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HEAT STRESS/HEAT-RELATED ILLNESS  (continued) 

USING THE HEAT/HUMIDEX INDEX. The danger posed by heat and humidity has led biometeorologists to 
develop various discomfort indices in order to define the danger and alert the public. These indices are, to 
some degree, subjective. The level of discomfort or danger will depend on a person’s age, health, and physical 
condition, on the type and amount of clothing worn, and on activity level. In addition to temperature and 
humidity, weather conditions such as amount of sunshine and windspeed will also affect the “feel” of 
temperature and humidity.

The Canadian index, called HUMIDEX, combines the temperature and humidity into one number that is 
intended to reflect perceived temperature. Humidex levels can be heard or seen daily on radio or television 
and in newspapers. The chart above can be used to determine humidex levels based on identified air 
temperature in Celsius (∞C) using a standard thermometer and percent relative humidity using a hygrometer.
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HEAT STRESS/HEAT-RELATED ILLNESS PREVENTION GUIDELINES
NOTE: The supervisor in charge of the facility or workplace is responsible for implementing these heat stress 
prevention guidelines. He or she shall determine the level of PPE required.

ALERT LEVEL 1 HUMIDEX 30–39

Caution: Fatigue and faintness are possible with physical activity or prolonged exposure. The most likely at risk at 
this level are those performing heavy work for extended periods of time.

(1) Encourage all staff to increase water intake, be observant of signs and symptoms of heat stress (both in 
 themselves and co-workers), and implement precautionary measures to prevent heat-related disorders.
(2) Additional rest breaks should be introduced to reduce heavy exertion and allow for cooling.

ALERT LEVEL 2 HUMIDEX 40–45

Extreme Caution: Heat cramps, heat exhaustion, or sunstroke are possible with physical activity or prolonged 
exposure. An increased number of workers are at risk at this level, including those performing moderate physical 
exertions.

(1) Postpone optional activities, or reschedule them to cooler times of the day when possible.
(2) Introduce additional rest breaks for workers performing moderate work.
(3) Further reduce heavy work.
(4) Consider cessation of nonessential operations involving heavy physical activity.
(5) Minimize using bunker suits whenever possible.

Note: All training activities are considered nonessential except recruit training. The following safety 
precautions shall be implemented when conducting training within this Humidex range.

(1) Limit recruit live fire burns to occur between 0700–1200 hours only.
(2) Provide increased rest breaks for all work loads.
(3) Limit heavy work to less than 15 minutes per hour.
(4) Initiate rehabilitation at the beginning of the incident.
(5) Use active cooling where possible (forearm immersion, misting fan, and/or air conditioning).

ALERT LEVEL 3 HUMIDEX 46–53

Danger: Heat cramps, heat exhaustion, or sunstroke are likely. Heat stroke is possible with physical activity or 
prolonged exposure. Even those performing light work might require additional rest breaks.

(1) Significantly reduce both heavy and moderate work.
(2) Minimize using bunker suits whenever possible.
(3) Consider cessation of non-essential operations involving moderate physical activity in this environment.
(4) Cease all nonessential operations involving heavy physical activity.

Note: All outdoor training activities are considered nonessential and shall be rescheduled or cancelled.

ALERT LEVEL 4 HUMIDEX 54 or greater — EMERGENCY HEAT ALERT

Extreme Danger: Heat stroke or sunstroke imminent, danger of DEATH. This is an extremely dangerous humidex 
level, where all individuals are at risk of heat-related disorders, regardless of the workload.

(1) Minimize using bunker suits whenever possible.
(2) Discontinue all nonessential services performed in this environment.
(3) For essential operations, do the following:
 (a) Provide increased rest breaks for all workloads.
 (b) Limit heavy work to less than 15 minutes per hour.
 (c) Initiate rehabilitation at the beginning of the incident.
 (d) Use active cooling (forearm immersion, misting fan, and air conditioning).
 (e) Call for additional crews to facilitate rehabilitation.

Note: All outdoor training shall be rescheduled or cancelled.

FIGURE B.1(b) Example of Heat Stress/Heat–Related Illness Prevention Guidelines.
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If the member is in the water and unable to exit, secure
collars, belts, hoods, and similar equipment in an attempt to
maintain warmer water against the body. Move all extremities
as close to the torso as possible to conserve body heat. As the
member is removed from the water, administer the following
treatment:

(1) Stop further cooling of the body and provide heat to be-
gin rewarming

(2) Carefully remove casualty to shelter (Note that sudden
movement or rough handling can upset heart rhythm.)

(3) Keep casualty awake
(4) Remove wet clothing and wrap casualty in warm covers
(5) Rewarm neck, chest, abdomen, and groin, but not ex-

tremities
(6) Apply direct body heat or use safe heating devices
(7) Give warm, sweet drinks, but only if casualty is conscious
(8) Monitor breathing and administer artificial respiration if

necessary
(9) Call for medical help or transport casualty carefully to

nearest medical facility

B.2.3 Immersion Foot. Immersion foot is caused by having
feet immersed in cold water at temperatures above freezing
for long periods of time. It is similar to frostbite but consid-
ered less severe.

B.2.3.1 Signs and Symptoms. Symptoms usually consist of tin-
gling, itching, or burning sensation. Blisters might be present.

B.2.3.2 Treatment. Soak feet in warm water, then wrap with dry
cloth bandages. Drink a warm, sugary drink.

B.2.3.3 Prevention. Plan for work in cold weather. Wearing
appropriate clothing and being aware of how your body is
reacting to the cold are important to preventing cold stress.
Avoiding alcohol, certain medications, and smoking can also
help to minimize the risk.
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Table B.1 Activity Table (Estimation of Physical Workloads)

Workload Kcal/hr Examples of Activities

Light Up to 200 Sitting or standing to control
machines (driving, pump
operations), performing light
hand or arm work (rope
evolutions), intermittent
walking

Medium 200–350 Walking with moderate lifting,
carrying, pushing or pulling
(hose evolutions), SCBA
(donning and doffing), fire
extinguisher evolutions,
mopping floors, mowing lawn
on level ground

Heavy 350–500 Intermittent heavy lifting with
pushing or pulling, using an
axe (live fire burns), SCBA
(search and rescue evolutions),
auto extrication, ground
ladder raises, roof evolutions,
special operations evolutions,
forcible entry operations
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