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Operations

2019 Edition

This edition of NFPA 2400, Standard for Small Unmanned Aircraft Systems (sUAS) Used for Public Safety
Operations, was prepared by the Technical Committee on Unmanned Aircraft Systems and released by
the Correlating Committee on Professional Qualifications. It was issued by the Standards Council on
November 5, 2018, with an effective date of November 25, 2018.

This edition of NFPA 2400 was approved as an American National Standard on November 25,
2018.

Origin and Development of NFPA 2400

NFPA 2400, Standard for Small Unmanned Aircraft Systems (sUAS) Used for Public Safety Operations, 2019
edition, is the first NFPA standard supporting sUAS integration into the public safety community.
Creation of the Technical Committee on Unmanned Aircraft Systems (UAS), the committee
responsible for NFPA 2400, was approved at the August 3–5, 2016, Standards Council meeting. It was
charged with developing a standard for the implementation, deployment, and operation of UAS in
the public safety community, including the creation of professional qualifications necessary for
public safety operations. The committee includes representatives of a variety of public safety
departments that deal with UAS, including the fire service, law enforcement, and emergency medical
services.

NFPA 2400 is an all-encompassing standard providing a foundation for sUAS integration into the
public safety community. Based on a clear stakeholder need, the project was accelerated and the
committee produced a quality standard in approximately 2¼ years, completing every stage of the
NFPA standards development process. Originally the project encompassed all types of unmanned
aircraft systems, however, because sUAS constitute the most pressing public safety need, the
committee chose to focus on them, as defined by the FAA, for this first edition.

NFPA 2400 divides sUAS integration into three main elements within three core chapters.
Chapter 4, Organizational Deployment and Considerations for sUAS, provides requirements on
program development, program assessment, deployment, general operations, and multiple aircraft
operations. A key element of Chapter 4 is the identification of the need for a risk assessment and
consideration of mission objectives. Chapter 5, Professional Qualifications for sUAS Public Safety
Personnel, identifies the minimum job performance requirements (JPRs) a remote pilot in
command (RPIC) and visual observer are required to perform. In essence, it covers essential job
tasks that can be evaluated and tested. Finally, Chapter 6, Maintenance of sUAS, provides
requirements aimed at identifying the maintenance needs within a sUAS program. It stipulates the
need for core maintenance procedures identifying elements such as record keeping, cleaning, and
decontamination.

Combined, these three chapters form the core of NFPA 2400 and provide a road map for public
safety departments to begin to develop and integrate sUAS into their incident response operations.
NFPA 2400 is the foundation from which public safety departments can develop sUAS programs and
can do so based on the most current industry knowledge and with the backing of an ANSI-accredited
standard.
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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
Disclaimers Concerning NFPA Standards.” They can also be viewed
at www.nfpa.org/disclaimers or obtained on request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, standards, recommended practices, and guides (i.e.,
NFPA Standards) are released on scheduled revision cycles. This
edition may be superseded by a later one, or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta‐
tive Interim Amendments (TIAs). An official NFPA Standard at any
point in time consists of the current edition of the document, together
with all TIAs and Errata in effect. To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata, please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www.nfpa.org/docinfo.
In addition to TIAs and Errata, the document information pages also
include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

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 E. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other references
as appropriate. Requests for interpretations or revisions of
extracted text shall be sent to the technical committee respon‐
sible for the source document.

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

Chapter 1   Administration

1.1 Scope.   This standard shall cover the minimum require‐
ments relating to the operation, deployment, and implementa‐
tion of small unmanned aircraft systems (sUAS) for public
safety operations.

1.1.1   This standard shall establish operational protocols for
public safety entities who use and support sUAS.

1.1.2   This standard shall include minimum job performance
requirements (JPRs) for public safety personnel who operate
and support sUAS.

1.1.3   This standard shall include minimum requirements for
the maintenance of sUAS when used by public safety entities.

1.1.4   This standard shall provide additional minimum
requirements specific to public safety entities.

1.2 Purpose.   This standard shall specify the minimum criteria
necessary to support safe, effective, and efficient sUAS opera‐
tions when utilized by public safety entities.

1.3 Application.   This standard shall apply to all public safety
entities operating sUAS.

1.3.1   This standard shall apply to non-public entities who
conduct sUAS operations for public safety.

1.3.2*   This standard shall apply to sUAS that weigh less than
55 lb (25 kg).

1.4 Equivalency.   Nothing in this standard is intended to
prevent the use of systems, methods, devices, or technology of
equivalent or superior quality, effectiveness, and performance
over those prescribed by this standard.

1.4.1   The technical documentation shall be submitted to the
authority having jurisdiction to demonstrate equivalency.

1.4.2   The system, method, device, or aircraft shall be
approved for the intended purpose by the authority having
jurisdiction.

1.5* Enforcement.   This standard shall be administered and
enforced by the authority having jurisdiction.

1.6 Additional Administrative Information.   This standard
shall be divided based on the different types of minimum
requirements for sUAS when used by public safety entities.

1.6.1   Chapter 4 shall include the minimum requirements
relating to the organization, deployment, and selection of sUAS
when used for operations supporting public safety entities.

1.6.2   Chapter 5 shall identify the minimum JPRs for remote
pilot in command (RPIC) and visual observer for sUAS when
used by public safety personnel.

1.6.3   Chapter 6 shall include minimum requirements for the
maintenance of sUAS when used for public safety operations.

1.6.4   Chapters 4, 5, and 6 shall contain the following adminis‐
trative sections in relation to the applicable type of require‐
ments:

(1) Chapter(s) scope
(2) Chapter(s) purpose
(3) Chapter(s) application
(4) Chapter(s) definitions

1.6.5   Definitions found in Chapters 4, 5, and 6 shall be repea‐
ted in Chapter 3 in accordance with the Manual of Style for
NFPA Technical Committee Documents.

1.6.6*   Annexes shall provide explanatory information based
on the applicable section number.

1.6.7   Annex B shall contain an explanation of professional
qualification standards and the concepts of JPRs.
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Chapter 2   Referenced Publications

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

2.2 NFPA Publications. (Reserved)

2.3 Other Publications.

2.3.1 U.S. Government Publications.   U.S. Government
Publishing Office, 732 North Capitol Street, NW, Washington,
DC 20401-0001.

Title 14, Code of Federal Regulations, Part 107, “Small
Unmanned Aircraft Systems,” 2016.

FEMA — ICS Glossary, Incident Command System Training,
2008.

2.3.2 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections. (Reserved)

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 requirements
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 NFPA Standard, the main text of which
contains only mandatory provisions using the word “shall” to
indicate requirements and that is in a form generally suitable
for mandatory 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 appendix, annex, footnote, informational
note, or other means as permitted 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 Crew Readiness.   The availability and readiness of the
RPIC and visual observer to deploy for sUAS operations given
their knowledge and completion of pre-flight duties. (PQU)

3.3.2 Data Acquisition.   The collection of information from
sUAS for the purpose of fulfilling the mission objectives and
goals in accordance with the mission plan. (PQU)

3.3.3 Designated Operations Area.   The operating area or
location defining the volume of airspace to include altitude in
Above Ground Level (AGL) or Mean Sea Level (MSL), and the
defined geographical operational perimeter for a given public
safety mission.

3.3.4 Digital Media Evidence (DME).   The digital recording of
images, sounds, and associated data with probative value stored
or transmitted in binary form.

3.3.5 Incident Command System (ICS).   A standardized on-
scene emergency management construct specifically designed
to provide for the adoption of an integrated organizational
structure that reflects the complexity and demands of single or
multiple incidents, without being hindered by jurisdictional
boundaries. ICS is the combination of facilities, equipment,
personnel, procedures, and communications operating within
a common organizational structure, designed to aid in the
management of resources during incidents. It is used for all
kinds of emergencies and is applicable to small as well as large
and complex incidents. ICS is used by various jurisdictions and
functional agencies, both public and private, to organize field-
level incident management operations. [FEMA — ICS Glossary,
2008]

3.3.6 Incident Commander (IC).   The individual responsible
for all incident activities, including the development of strat‐
egies and tactics and the ordering and the release of resources.
The IC has overall authority and responsibility for conducting
incident operations and is responsible for the management of
all incident operations at the incident site. [FEMA — ICS Glos‐
sary, 2008]

3.3.7 Maintenance Program.   A maintenance program is a
system or set of procedures for the continuous maintenance of
the sUAS in order to ensure air-worthiness.

3.3.8 Payload Drop.   The release of an item or package from
sUAS for the purpose of fulfilling the mission objectives and
goals in accordance with the mission plan. (PQU)

3.3.9 Positive Aircraft Control.   Consistently maintaining
appropriate control of the aircraft, regardless of the phase of
flight or potential distraction of other required tasks. (PQU)

3.3.10 Public Safety Entity.   Any entity involved with public
safety that has a mission to protect life, property, or the envi‐
ronment or any combination of these.

3.3.11 Public Safety Personnel.   Any individual involved with
public safety that has a mission to protect life, property, or the
environment or any combination of these. (PQU)

3.3.12 Remote Pilot in Command (RPIC).   The person who
has been found by the public safety entity to be properly quali‐
fied to exercise the privileges of remote pilot and has the final
authority and responsibility for the operation and safety of
sUAS operation as determined by the authority having jurisdic‐
tion (AHJ). (PQU)
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3.3.13 Resources.   The equipment, personnel, and facilities
required for the sUAS operations provided by the public safety
department. (PQU)

3.3.14 Risk Assessment.   The evaluation of the relative danger
of sUAS operations when taking into consideration mission
objectives and goals, sUAS, professional qualifications of the
RPIC and visual observer, operational readiness of the crew,
weather conditions, environmental conditions, regulatory
requirements, potential hazards, and operating conditions.
(PQU)

3.3.15 Small Unmanned Aircraft.   An unmanned aircraft
weighing less than 55 lb (25 kg) including everything that is on
board the aircraft. [14 CFR Part 107, 2016]

3.3.16 Small Unmanned Aircraft Systems (sUAS).   A small
unmanned aircraft and its associated elements (including
communication links and the components that control the
small unmanned aircraft) that are required for the safe and
efficient operation of the small unmanned aircraft in the
national airspace system. [14 CFR Part 107, 2016]

3.3.17 sUAS Operations.   The use of any sUAS for the purpose
of protecting life, property, or the environment or any combi‐
nation of these.

3.3.18 sUAS Program.   The elements (administrative, opera‐
tional, qualifications and training, safety, and maintenance)
that are required within the structure of a public safety entity in
order to support sUAS operations that are safe, efficient, and
feasible.

3.3.19 Sustainable Life Cycle.   A determination made by a
public safety entity in relation to the ability of sUAS manufac‐
turer, system provider, or both to supply replacement parts,
critical maintenance, system updates, upgrades, and other
applicable components critical to ensuring continuous sUAS
operations.

3.3.20 UAS Coordinator.   A public safety person responsible
for mission coordination and local deconfliction of multiple
aircraft. (PQU)

3.3.21 Unmanned Aircraft.   An aircraft operated without the
possibility of direct human intervention from within or on the
aircraft. [14 CFR Part 107, 2016]

3.3.22 Visual Observer.   A person who assists the RPIC and
the person manipulating the flight controls of the small UAS
(if that person is not the RPIC) to see and avoid other air traf‐
fic or objects aloft or on the ground. [14 CFR Part 107, 2016]
(PQU)

Chapter 4   Organizational Deployment and Considerations for
sUAS

4.1 Administration.

4.1.1 Scope.   The chapter shall identify the minimum require‐
ments relating to the organization, deployment, and selection
of sUAS when used for operations supporting public safety enti‐
ties (see 1.6.1).

4.1.2 Purpose.   The purpose of this chapter shall be to
provide minimum requirements that address the criteria a
public safety entity is required to consider for sUAS operations.

4.1.3 Application.   This chapter shall apply to all elements of
sUAS when utilized by public safety entities, such as sUAS
program criteria, sUAS mission objectives and goals, sUAS
selection, concepts of operations (ConOps), and operational
applications.

4.1.4 Definitions.

4.1.4.1 Designated Operations Area (DOA).   The operating
area or location defining the volume of airspace to include alti‐
tude in Above Ground Level (AGL) or Mean Sea Level (MSL),
and the defined geographical operational perimeter for a given
public safety mission.

4.1.4.2* Digital Media Evidence (DME).   The digital recording
of images, sounds, and associated data with probative value
stored or transmitted in binary form.

4.1.4.3 Incident Commander (IC).   The individual responsible
for all incident activities, including the development of strat‐
egies and tactics and the ordering and the release of resources.
The IC has overall authority and responsibility for conducting
incident operations and is responsible for the management of
all incident operations at the incident site. [FEMA — ICS Glos‐
sary, 2008]

4.1.4.4 Incident Command System (ICS).   A standardized on-
scene emergency management construct specifically designed
to provide for the adoption of an integrated organizational
structure that reflects the complexity and demands of single or
multiple incidents, without being hindered by jurisdictional
boundaries. ICS is the combination of facilities, equipment,
personnel, procedures, and communications operating within
a common organizational structure, designed to aid in the
management of resources during incidents. It is used for all
kinds of emergencies and is applicable to small as well as large
and complex incidents. ICS is used by various jurisdictions and
functional agencies, both public and private, to organize field-
level incident management operations. [FEMA — ICS Glossary,
2008]

4.1.4.5* Public Safety Entity.   Any entity involved with public
safety that has a mission to protect life, property, or the envi‐
ronment or any combination of these.

4.1.4.6 Remote Pilot in Command (RPIC).   The person who
has been found by the public safety entity to be properly quali‐
fied to exercise the privileges of remote pilot and has the final
authority and responsibility for the operation and safety of
sUAS operation as determined by the AHJ. (PQU)

4.1.4.7 Risk Assessment.   The evaluation of the relative
danger of sUAS operations when taking into consideration
mission objectives and goals, sUAS, professional qualifications
of the RPIC and visual observer, operational readiness of the
crew, weather conditions, environmental conditions, regulatory
requirements, potential hazards, and operating conditions.
(PQU)

4.1.4.8 Small Unmanned Aircraft.   Small unmanned aircraft
means an unmanned aircraft weighing less than 55 lb (25 kg)
including everything that is on board the aircraft. [14 CFR
Part 107, 2016]

4.1.4.9 Small Unmanned Aircraft Systems (sUAS).   Small
unmanned aircraft system (sUAS) means a small unmanned
aircraft and its associated elements (including communication
links and the components that control the small unmanned
aircraft) that are required for the safe and efficient operation
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of the small unmanned aircraft in the national airspace system.
[14 CFR Part 107, 2016]

4.1.4.10 sUAS Operations.   The use of any sUAS for the
purpose of protecting life, property, the environment or any or
all of the above.

4.1.4.11 sUAS Program.   The elements (administrative, opera‐
tional, qualifications and training, safety and maintenance)
that are required within the structure of a public safety entity in
order to support sUAS operations that are safe, efficient and
feasible.

4.1.4.12 Sustainable Life Cycle.   A determination made by a
public safety entity in relation to the ability of sUAS manufac‐
turers, system provider, or both to supply replacement parts,
critical maintenance, system updates, upgrades and other
applicable components critical to ensuring continuous sUAS
operations.

4.1.4.13 Unmanned Aircraft.   Unmanned aircraft means an
aircraft operated without the possibility of direct human inter‐
vention from within or on the aircraft. [14 CFR Part 107, 2016]

4.1.4.14 Visual Observer.   A person who assists the RPIC and
the person manipulating the flight controls of the small UAS
(if that person is not the RPIC) to see and avoid other air traf‐
fic or objects aloft or on the ground. [14 CFR Part 107, 2016]
(PQU)

4.2 General Requirements.   Public safety entities that perform
sUAS operations shall comply with Sections 4.3 through 4.7.

4.3 sUAS Program Criteria.

4.3.1   Public safety entities shall develop policies and proce‐
dures for sUAS programs.

4.3.2   Prior to implementing an sUAS program, public safety
entities shall adopt policies and procedures that address the
following:

(1) Overall program management
(2) Operational procedures
(3) Personnel qualifications, training, and certifications
(4) Safety
(5) Care and maintenance of the aircraft, systems, and equip‐

ment

4.3.3   The decision to develop an sUAS program shall be
assessed based on the following:

(1) Mission objectives
(2) Environmental conditions
(3) Resources
(4) Cost-benefit analysis

4.3.4   Public safety entities shall establish a policy that
addresses data captured by the sUAS.

4.3.5   Public safety entities shall handle data collected by the
sUAS for evidentiary purposes in accordance with the regula‐
tory requirements as determined by the AHJ and policies
governing DME.

4.3.6   Public safety entities shall handle data collected by the
sUAS not of evidentiary value in accordance with the regulatory
requirements as determined by AHJ.

4.3.7   Public safety entities shall have a policy that restricts data
collection to what is necessary to accomplish the sUAS opera‐
tion.

4.4 sUAS Mission Objectives and Goals — Operational Needs
Assessment.

4.4.1   The deployment of sUAS operations shall be considered
an additional segment of an operation or an operation of its
own.

4.4.2   The deployment of sUAS operations shall be assessed
based on the following:

(1) Mission objectives
(2) Risk assessment
(3) Availability and capability of resources

4.5 sUAS Selection — Needs of the Public Safety Entity.

4.5.1   A purchase specification for the sUAS shall be comple‐
ted by the public safety entity prior to commencing the acquisi‐
tion process.

4.5.2   The purchase specifications shall be based on the
specific uses and applications as determined by the operational
needs assessment.

4.5.3*   Any purchase specification shall consider the following:

(1) Operational requirements
(2) Minimum system configuration and specifications
(3) Quantitative data demonstrating sUAS capabilities
(4) Sustainable life cycle

4.6 Concepts of Operations (ConOps).

4.6.1 General Operations.

4.6.1.1   The RPIC of sUAS shall be directly responsible for, and
is the final authority on, the operation of that aircraft.

4.6.1.2   sUAS operations shall only be conducted following a
risk assessment that is performed by the RPIC.

4.6.1.3*   The risk assessment shall address the operational
risks severity and the operational risks probability.

4.6.1.4   Prior to sUAS operations, the RPIC shall develop miti‐
gations to reduce the risks identified.

4.6.1.5   The RPIC shall verify mitigations do not create new
hazards to the operation.

4.6.1.6*   sUAS operations shall comply with all regulatory
requirements as determined by the AHJ based on their type of
operation.

4.6.1.7   sUAS operations shall only be conducted for author‐
ized missions in accordance with the public safety entities poli‐
cies and procedures.

4.6.1.8   sUAS operations shall be incorporated within ICS,
when established.

4.6.1.9   sUAS operations shall be performed by individuals
meeting the requirements of Chapter 5.

4.6.1.10   Deployment of sUAS operations shall include the
establishment of take-off, landing, and drop zones to allow for
safe operations.
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4.6.1.11*   Contaminated sUAS shall be decontaminated in
accordance with the policies and procedures established by the
public safety entity.

4.6.2 Multiple Aircraft Operations.

4.6.2.1   A UAS Coordinator shall oversee multiple RPICs
during active multiple aircraft operations.

4.6.2.2   The public safety entity shall conduct and document
multiple sUAS training at a specific training site that will
remain well clear of housing areas, roads, people, and water‐
craft.

4.6.2.3   Each aircraft and ground control station (GCS) shall
have visible markings to individually identify the aircraft as a
means to distinguish aircraft and GCS among others at the inci‐
dent scene.

4.6.2.4   Lights of an individual color shall be used to identify
the individual aircraft being controlled by the RPICs and
observed by the visual observer.

4.6.2.5   Lights of an individual color used for day or night
operations shall be designed to be visible from a distance of no
less than 3 statute miles (4.8 km) at night.

4.6.2.6   A separate RPIC and visual observer shall be used for
each aircraft operating in the DOA.

4.6.2.7   A protocol shall be established to minimize the risk of
an in-flight conflict between multiple aircrafts during all of the
following:

(1) Launch
(2) Flight and recovery
(3) Lost communication link event
(4) Loss of GPS signal

4.6.2.8   The UAS Coordinator shall conduct a pre-mission
briefing with all RPICs and visual observers.

4.6.2.9   The pre-mission briefing shall include the following:

(1) Airspace authorization
(2) Altitudes to be flown
(3) Mission overview, including handoff procedures
(4) Frequencies to be used
(5) Flight time, including reserve fuel or battery require‐

ments
(6) Contingency procedures, including lost link, divert, and

flight termination
(7) Hazards unique to the flight being flown
(8) Protocol to prevent in-flight conflict

4.7 Operational Applications.

4.7.1* Fire Fighting.   Public safety entities that utilize sUAS for
fire-fighting applications shall identify what tactics and func‐
tions associated with fire fighting are supported by sUAS opera‐
tions.

4.7.2* Search and Rescue.   Public safety entities that utilize
sUAS for search and rescue applications shall identify what
tactics and functions associated with search and rescue are
supported by sUAS operations.

4.7.3* Hazardous Materials Response.   Public safety entities
that utilize sUAS in hazardous materials response shall identify
what tactics and functions associated with hazardous materials
response are supported by sUAS operations.

4.7.4* Emergency Medical Services (EMS) Operations.

4.7.4.1   Public safety entities that utilize sUAS in emergency
medical intervention shall identify what functions associated
with EMS intervention are supported by sUAS operations.

4.7.4.2   EMS providers shall ensure all sUAS used in emer‐
gency medical intervention are in accordance with the local
medical control authority.

4.7.4.3*   Public safety entities shall comply with patient privacy
regulations as relating to the data captured during sUAS opera‐
tions.

4.7.5* Law Enforcement Operations.

4.7.5.1   Public safety entities that utilize sUAS for law enforce‐
ment applications shall identify what tactics and functions asso‐
ciated with law enforcement are supported by sUAS operations.

4.7.5.2   Law enforcement agencies shall have written policies
that strictly comply with existing laws and statutes to ensure
sUAS operations are conducted in a lawful manner.

4.7.6* Other Operational Applications.   Public safety entities
that perform sUAS operations for other ancillary public safety
services shall identify what functions are supported by sUAS
operations.

Chapter 5   Professional Qualifications for sUAS Public Safety
Personnel

5.1 Administration.

5.1.1 Scope.   This chapter shall identify the minimum JPRs for
RPIC and visual observer for sUAS when used by public safety
personnel (see 1.6.2).

5.1.2 Purpose.   This chapter shall specify the minimum JPRs
when serving as an RPIC and visual observer for sUAS opera‐
tions by public safety entities.

5.1.2.1   This chapter shall define RPIC and visual observer
positions for public safety entities.

5.1.2.2   The intent of this chapter shall be to ensure that indi‐
viduals serving as an RPIC and visual observer in sUAS opera‐
tions by public safety entities are qualified to do so.

5.1.2.3   This chapter shall not address organization or manage‐
ment responsibility.

5.1.2.4   It shall not be the intent of this chapter to restrict any
jurisdiction from exceeding or combining these minimum
requirements.

5.1.2.5   JPRs for each level and position are the tasks person‐
nel shall be able to perform to carry out the job duties.

5.1.2.6   Public safety personnel who operate or support sUAS
operations shall remain current with the general knowledge,
skills, and JPRs addressed for each level or position of qualifica‐
tion.

5.1.2.7   Public safety personnel who operate or support sUAS
operations shall remain current with practices and applicable
standards.

5.1.2.8   sUAS shall be operated within the design limitations
and manufacturer’s specifications.
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5.1.3 Application.   The application of this chapter is to specify
which requirements within the standard shall apply to specific
personnel who operate and support sUAS operations by public
safety entities.

5.1.3.1   The JPRs shall be accomplished in accordance with the
requirements of the AHJ and all applicable NFPA and other
standards development organization (SDO) standards.

5.1.3.2 Priority.

5.1.3.2.1   It shall not be required that the JPRs be mastered in
the order in which they appear.

5.1.3.2.2   The public safety entity shall establish instructional
priority and training program content to prepare personnel to
meet the JPRs of this standard.

5.1.3.3   The performance of each requirement of this chapter
shall be evaluated by personnel approved by the AHJ.

5.1.3.4   The JPRs for each level or position shall be completed
in accordance with recognized practices and procedures or as
defined by law or by the AHJ.

5.1.3.5   Public safety personnel who operate or support sUAS
operations shall meet the requirements of this chapter for each
make and model of small unmanned aircraft in operation.

5.1.3.6   The public safety entity shall ensure the applicable
equipment, personal protective equipment (PPE), force
protection, and clothing are utilized to safely conduct opera‐
tions.

5.1.3.7   JPRs involving exposure to products of combustion
shall be performed in approved PPE.

5.1.3.8   Prior to training to meet the requirements of this
chapter, personnel shall meet the following requirements:

(1) Educational requirements established by the AHJ
(2) Age requirements established by the AHJ
(3) Medical evaluation, as required by occupational safety

and health standards
(4) Job-related physical performance requirements estab‐

lished by the AHJ

5.1.3.9   Wherever in this chapter the terms rules, regulations,
regulatory requirements, policies, procedures, or legislative
requirements are referred to, it is implied that they are those of
the AHJ.

5.1.4 Definitions.

5.1.4.1 Crew Readiness.   The availability and readiness of the
RPIC and visual observer to deploy for sUAS operations given
their knowledge and completion of pre-flight duties. (PQU)

5.1.4.2 Data Acquisition.   The collection of information from
sUAS for the purpose of fulfilling the mission objectives and
goals in accordance with the mission plan. (PQU)

5.1.4.3 Payload Drop.   The release of an item or package from
sUAS for the purpose of fulfilling the mission objectives and
goals in accordance with the mission plan. (PQU)

5.1.4.4 Positive Aircraft Control.   Consistently maintaining
appropriate control of the aircraft, regardless of the phase of
flight or potential distraction of other required tasks. (PQU)

5.1.4.5 Public Safety Personnel.   Any individual involved with
public safety that has a mission to protect life, property, or the
environment or any combination of these. (PQU)

5.1.4.6* Remote Pilot in Command (RPIC).   The person who
has been found by the public safety entity to be properly quali‐
fied to exercise the privileges of remote pilot and has the final
authority and responsibility for the operation and safety of
sUAS operation as determined by the authority having jurisdic‐
tion (AHJ). (PQU)

5.1.4.7 Resources.   The equipment, personnel, and facilities
required for the sUAS operations provided by the public safety
department. (PQU)

5.1.4.8 Risk Assessment.   The evaluation of the relative
danger of sUAS operations when taking into consideration
mission objectives and goals, sUAS, professional qualifications
of the RPIC and visual observer, operational readiness of the
crew, weather conditions, environmental conditions, regulatory
requirements, potential hazards, and operating conditions.
(PQU)

5.1.4.9* UAS Coordinator.   A public safety person responsible
for mission coordination and local deconfliction of multiple
aircraft. (PQU)

5.1.4.10 Visual Observer.   A person who assists the RPIC and
the person manipulating the flight controls of the small UAS
(if that person is not the remote pilot in command) to see and
avoid other air traffic or objects aloft or on the ground.
[14 CFR Part 107, 2016] (PQU)

5.2 General Requirements.

5.2.1 RPIC, Visual Observers, and Other Supervisory Person‐
nel.

5.2.1.1   Public safety personnel engaged in sUAS operations
shall comply with all regulations as required by the authority
having jurisdiction.

5.2.1.2   Public safety personnel utilizing more than one
aircraft for any type of operation shall have a UAS coordinator.

5.2.2 RPIC.

5.2.2.1   The RPIC shall meet the job performance require‐
ments defined in Section 5.3.

5.2.2.2   The job performance requirements defined in
Section 5.3 shall apply to the following:

(1) Normal conditions for sUAS operations
(2) Extreme or emergency conditions for sUAS operations

5.2.3 Visual Observer.

5.2.3.1   Visual observers shall meet the job performance
requirements defined in Section 5.4.

5.2.3.2   During flight visual observers shall not perform other
roles.

5.2.3.3   The visual observer shall be trained prior to deploy‐
ment in pre‐flight, flight, and post‐flight duties in accordance
with the public safety entities operating procedures.

5.3 RPIC.   Duties shall include performing pre-flight, flight,
and post-flight functions for sUAS operations.
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5.3.1 Pre-Flight.

5.3.1.1   Plan sUAS operations given mission objectives and
goals, resources, environmental conditions, and scenarios, so
that a mission plan is completed that aligns with the mission
objectives and goals, identifies the resources required, assesses
the risks associated with the mission, and identifies the opera‐
tional tasks necessary to complete the mission.

(A) Requisite Knowledge.   Knowledge of airspace require‐
ments, weather conditions, crew readiness, resource capabili‐
ties, ICS, risk assessments, and regulatory requirements.

(B) Requisite Skills.   The ability to produce and communicate
a mission plan.

5.3.1.2   Prepare the sUAS operation given a mission plan and
resources, so that the sUAS is operated by confirming a state of
readiness that demonstrates possession, configuration, and
operational functions are checked and verified as operational.

(A) Requisite Knowledge.   Knowledge of procedures and
information needed to identify, configure, and check systems.

(B) Requisite Skills.   The ability to identify, assemble, config‐
ure, and verify the operational functionality of sUAS.

5.3.2 Flight.

5.3.2.1   Perform take-off under the regulatory requirements as
determined by the AHJ given a specific sUAS and confirmed
state of readiness, so that the sUAS takes off after having
completed system checks and flight is initiated and maintained
in a manner compliant with regulatory requirements.

(A) Requisite Knowledge.   Knowledge of aircraft, systems,
payload, and changes in environmental conditions, weather,
and regulatory requirements relating to the use and operation
of sUAS.

(B) Requisite Skills.   The ability to operate the specific sUAS
and maintain control in a safe manner during this phase of
flight.

5.3.2.2   Maintain visual line of sight given an sUAS in flight
along a designated flight path under the regulatory require‐
ments as determined by the AHJ, so that the sUAS is maneu‐
vered in a manner that avoids obstacles and reaches targeted
locations and altitudes without losing line of sight of the sUAS
in accordance with the approved operational flight plan.

(A) Requisite Knowledge.   Knowledge of regulatory require‐
ments, capabilities, and operational controls of the specific
sUAS.

(B) Requisite Skills.   The ability to operate the specific sUAS
and maintain control in a safe manner during this phase of
flight.

5.3.2.3*   Perform aerial maneuvers given an sUAS in flight
within a designated airspace under the regulatory require‐
ments as determined by the AHJ, so that the operator demon‐
strates positive aircraft control in accordance with the approved
operational flight plan.

(A) Requisite Knowledge.   Knowledge of regulatory require‐
ments, capabilities, and operational controls of the specific
sUAS.

(B) Requisite Skills.   The ability to operate the specific sUAS,
activate different sUAS functions, and maintain control in a
safe manner during this phase of flight.

5.3.2.4*   Perform payload functionality given an sUAS in flight
within a designated airspace under the regulatory require‐
ments as determined by the AHJ, so that the sUAS is maneu‐
vered in a manner that avoids obstacles and demonstrates
payload drop, payload application, or data acquisition at targe‐
ted locations in accordance with the mission plan.

(A) Requisite Knowledge.   Knowledge of mission plan, objec‐
tives, regulatory requirements, capabilities, operation of
payload functions, and operational controls of the specific
sUAS.

(B) Requisite Skills.   The ability to operate the specific sUAS,
activate different payload functions, and maintain control in a
safe manner during this phase of flight.

5.3.2.5   Perform pre-landing procedures given an sUAS in
flight within a designated airspace under the regulatory
requirements as determined by the AHJ, so that the sUAS is
maneuvered in a manner that avoids obstacles while reaching a
clear landing area, establishes a configuration for landing, and
confirms a decent path free of obstructions.

(A) Requisite Knowledge.   Knowledge of aircraft, systems,
payload, and the effects of changes in environmental condi‐
tions, weather, and airspace requirements for the specific sUAS.

(B) Requisite Skills.   The ability to operate the specific sUAS
and maintain control in a safe manner during this phase of
flight.

5.3.2.6   Perform a landing given an sUAS in flight within a
designated airspace under the regulatory requirements as
determined by the AHJ and having completed pre-landing
procedures, so that the sUAS is maneuvered in a manner that
avoids obstacles and is able to touch down at a clear landing
area and ceases operational functions without any damage to
the sUAS.

(A) Requisite Knowledge.   Knowledge of small unmanned
aircraft, systems, payload, and the effects of changes in environ‐
mental conditions, weather, and regulatory requirements for
the specific sUAS.

(B) Requisite Skills.   The ability to operate the specific sUAS
and maintain control in a safe manner during this phase of
flight.

5.3.3 Post-Flight.

5.3.3.1   Complete post flight procedures given an sUAS that
has performed a successful landing, so that the sUAS is visually
inspected for damage, configured for transport and storage,
confirmed ready for service through immediate maintenance,
or out of service for scheduled maintenance.

(A) Requisite Knowledge.   Knowledge of small unmanned
aircraft, systems, payload, transport mechanisms, and storage
procedures for the specific sUAS.

(B) Requisite Skills.   The ability to complete log books, forms,
records, and any digital programs for information from sUAS
operations.

5.3.3.2   Conduct a mission debrief given a mission plan and
ended sUAS operation, so that the operational tasks necessary
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to complete the mission are identified as complete, incom‐
plete, or deviated from the designated mission plan for specific
reasons.

(A) Requisite Knowledge.   Knowledge of mission plan
elements, contents, and the potential impact of changes in
environmental conditions, weather, and regulatory require‐
ments on the specific sUAS.

(B) Requisite Skills.   The ability to communicate and present
information obtained from sUAS operations.

5.4 Flight.   Duties shall include performing pre-flight and in-
flight functions for sUAS operations.

5.4.1 Pre-Flight.

5.4.1.1   Evaluate operational role given a mission plan, RPIC,
and sUAS operation, so that operational tasks necessary to
support the mission are identified, listed, and communicated
to the RPIC.

(A) Requisite Knowledge.   Knowledge of airspace require‐
ments, weather conditions, and regulatory requirements.

(B) Requisite Skills.   The ability to review, understand, and
support a mission plan.

5.4.2 Flight.

5.4.2.1   Maintain visual line of sight of the sUAS given an RPIC
and an sUAS in flight along a designated flight path under the
regulatory requirements as determined by the AHJ, so that
obstacles are identified and communicated to the RPIC prior
to a potential collision and in a time that allows for corrective
action.

(A) Requisite Knowledge.   Knowledge of regulatory require‐
ments and operational and flight capabilities of the specific
sUAS.

(B) Requisite Skills.   The ability to communicate verbally to
the RPIC.

Chapter 6   Maintenance of sUAS

6.1 Administration.

6.1.1 Scope.   This chapter shall identify minimum require‐
ments for the maintenance of sUAS when used for public safety
operations. (See 1.6.3.)

6.1.2 Purpose.   The chapter shall establish procedures as part
of a program to provide maintenance for sUAS when used by
public safety entities in order to reduce risks associated with
poorly maintained, contaminated, or damaged sUAS and
ensure airworthiness.

6.1.3 Application.   The chapter shall apply to new and existing
sUAS used by public safety entities.

6.1.4 Definitions.

6.1.4.1 Maintenance Program.   A maintenance program is a
system or set of procedures for the continuous maintenance of
the sUAS in order to ensure airworthiness.

6.2 General Requirements.

6.2.1   Public safety entities that utilize sUAS shall establish a
maintenance program in accordance with this chapter.

6.2.2   The maintenance program shall be documented and
address all components of the system, maintenance personnel,
and training.

6.2.3   The program shall comply with the system manufactur‐
er’s recommendations if provided, or the public safety entity
shall develop its own program.

6.2.4   Maintenance programs shall include scheduled and
unscheduled maintenance requirements.

6.2.5   As part of the maintenance program, the public safety
entity shall have procedures for service for the following:

(1) Routine cleaning
(2) Decontamination
(3) Maintenance necessary due to operational applications
(4) Maintenance necessary due to operating environment
(5) Storage requirements

6.2.6   Maintenance programs shall identify the following:

(1) List of personnel authorized to perform each type of
maintenance

(2) Necessary qualifications of personnel authorized to
perform maintenance

(3) Maintenance only performed by the manufacturer

6.2.7 Discrepancy Reporting.

6.2.7.1   Maintenance programs shall have a documented
discrepancy reporting procedure for unscheduled mainte‐
nance.

6.2.7.2   Discrepancy reporting shall include procedures for
removing the sUAS from service, including procedures for
identifying those systems determined to be out of service.

6.2.8   Maintenance programs shall require post-maintenance
systems checks appropriate to the level of maintenance
performed, including firmware and software updates, prior to
returning the sUAS to service.

6.2.9   Maintenance programs shall have a documented battery
storage, charging, disposal, and emergency procedures policy
in accordance with the manufacturer’s recommendations or
agency instructions.

6.2.10   Maintenance programs shall have a documented parts
storage policy in accordance with the manufacturer’s instruc‐
tions.

6.2.11 Recordkeeping.

6.2.11.1   Maintenance programs shall require documentation
of all maintenance activities in a logbook.

6.2.11.2   Unless in conflict with any retention policies or laws
as determined by the AHJ, maintenance records shall be
retained by the public safety department for the life of the
sUAS.
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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 explan‐
atory material, numbered to correspond with the applicable text para‐
graphs.

A.1.3.2   Small unmanned aircraft means an unmanned aircraft
weighing less than 55 lb on takeoff, including everything that is
on board or otherwise attached to the aircraft. The weight limit
defining a small unmanned aircraft will vary from country to
country and quite often will be determined by the applicable
aviation authority. The current definition is based on regula‐
tions in the United States developed by the Federal Aviation
Administration (FAA). 14 CFR Part 107, often referred to as
“the Small Unmanned Aircraft Rule — Part 107” establishes
the less than 55-lb (25 kg) weight limit used in this standard for
small unmanned aircraft. Public safety entities will need to
apply the applicable weight limit, if any, based on the AHJ.

A.1.5   For example, the AHJ includes the aviation regulatory
authority having jurisdiction. In the United States, this is the
FAA. Internationally, this is the applicable national civil avia‐
tion authority.

A.1.6.6   For example, the corresponding annex to 4.1.1 will be
A.4.1.1, for 5.1.1 it will be A.5.1.1, and for 6.1.1 it will be
A.6.1.1.

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 evaluate
testing laboratories. In determining the acceptability of installa‐
tions, procedures, equipment, or materials, the authority
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 instal‐
lation, procedure, or use. The authority having jurisdiction
may also refer to the listings or labeling practices of an organi‐
zation 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
“authority 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
public 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; building
official; electrical inspector; or others having statutory author‐
ity. For insurance purposes, an insurance inspection depart‐
ment, rating bureau, or other insurance company
representative may be the authority having jurisdiction. In
many circumstances, the property owner or his or her designa‐
ted 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.4.1.4.2 Digital Media Evidence (DME).   The term DME used
in this standard refers specifically to data associated with that
form of DME.

A.4.1.4.5 Public Safety Entity.   The following is a non-
exhaustive list of different types of public safety entities:

(1) Fire Service
(2) Law Enforcement
(3) Emergency Medical Services (EMS)
(4) Emergency Management
(5) Search and Rescue
(6) Hazardous Materials Response

A.4.5.3   Within the purchase specification there are many
additional elements a public safety entity needs to consider.
This annex providences further guidance on topics such as life
cycle sustainability, the evaluation of system capabilities, mini‐
mum system considerations, and data link security.

Public safety departments will need to consider the life cycle
sustainability of any sUAS they intend to purchase. The ability
of a manufacturer to supply replacement parts, critical mainte‐
nance, system updates (firmware/software), upgrades, and
other applicable components is essential to ensuring continu‐
ous sUAS operations. Manufacturer considerations can include,
but are not limited to, the following:

(1) Length of time the manufacturer built or sold sUAS
(2) Mean time between failures
(3) Availability — the mean time (how long one can expect

to wait) to repair
(4) Total number of systems delivered
(5) Total number of systems in use by public safety depart‐

ments
(6) Feedback from existing customers
(7) Recorded performance data

In order to evaluate system capabilities, the public safety
entity should consider conducting the following procedure
based on the purchase specification:

(1) Define and prioritize a list of mission objectives for the
sUAS as determined by the operational needs assessment.
An example of a mission objective might be to visually
identify an object of interest from a given altitude and
distance, then deliver a payload to a target location.

(2) Decompose the envisioned mission objectives into their
essential mission capabilities. Following the same exam‐
ples, the system should have a certain level of visual
acuity, and potentially also a level of thermal acuity, from
the expected altitude. It should have an expected endur‐
ance range and time given the payload weight, plus a
number of other essential capabilities and safeguards for
such a mission to be successful.

(3) Identify the list of applicable standard test methods (with
or without acceptance criteria) representing those essen‐
tial mission capabilities. Examples of test method catego‐
ries include safety, maneuvering, sensing, situational
awareness, energy, communications, durability, and logis‐
tics. Annex D provides a list of potential test methods
currently in development that could provide such infor‐
mation.

(4) Review the quantitative capabilities data captured within
the test methods for the class of sUAS being considered.
If particular systems have not yet been tested, ask the
manufacturer to provide the results of such testing.
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(5) Assess existing combinations of capabilities for available
systems to align with envisioned missions.

(6) Consider the value of these systems by comparing system
costs vs. their capabilities relative to the "best-in-class"
identified in the quantitative data. It is sometimes easiest
for comparison purposes to ask each manufacturer to
quote a system and related components adding up to a
fixed (arbitrary) cost to directly compare value.

(7) Specify your chosen sUAS capabilities for procurement
using all applicable test methods with related acceptance
criteria as referenced from the quantitative data. 

(8) If possible, perform acceptance testing using selected
high priority test methods to ensure the delivered system
meets the acceptance criteria. 

Public safety entities acquiring sUAS should consider the
following minimum system considerations for that purchase.
These specifications ensure the system has the ability to
perform the identified mission safely and effectively.

(1) The small unmanned aircraft should be capable of
autonomously executing emergency procedures without
the need for inputs by the RPIC for the following situa‐
tions:

(a) Loss of the command and control communications
link

(b) Loss of global positioning system signal
(2) sUAS being considered should have the sensors required

to perform the identified missions available to meet the
identified mission objectives.

(3) The sUAS should be capable of streaming video live to
the incident command post or other locations if that
requirement is needed to satisfy the identified mission
set.

(4) sUAS should be able to record flight telemetry including
the following: date, time, altitude, and GPS coordinates.
This recorded information allows the agency to docu‐
ment the location of the aircraft for evidentiary value or
complaint investigations.

(5) The sUAS control station (the interface used by the
RPIC to control the sUAS) should have the ability to
monitor the strength of the command and control
communications signal between the control station and
air vehicle to present loss of that signal and thus control
of the air vehicle.

(6) The sUAS control station should have the capability to
monitor battery or fuel load of the air vehicle at the
control station. This information will be crucial in order
to ensure sufficient power or fuel exists to complete the
mission objectives and allow for safe return and recovery.

(7) sUAS should have the ability to monitor altitude above
ground level at the ground control station (GSC).

(8) sUAS should have a tamper-proof flight time calculator.
The ability to account for all flight time to assure that all
flights are approved and documented is essential to
assure appropriate use of the system. A tamper-proof
system tabulates flight time and allows only authorized
personnel to reset that calculator.

(9) sUAS intended for use at night or during civil twilight
time should have lighted anticollision lighting visible for
at least 3 statute miles (required by 14 CFR Part 107). In
addition to anti-collision lighting, the air vehicle can be
equipped with standard aircraft position lights and pain‐
ted in high-visibility colors to aid in maintaining visual
sight of the air vehicle.

(10) The manufacturer should be able to provide the follow‐
ing based on the specific sUAS purchased by the public
safety department:

(a) System operating manual
(b) Maintenance manual or maintenance procedures

(11) The manufacturer should provide the following standar‐
dized programs for any sUAS purchased by the public
safety department:

(a) Training program for RPICs
(b) System maintenance program

(12) The manufacturer should provide the following standar‐
dized checklists based on the specific sUAS purchased by
the public safety department:

(a) Pre-flight
(b) Launch
(c) Pre-landing
(d) Recovery/landing
(e) Post-flight

Note that the U.S. National Institute of Justice publication,
“Considerations and Recommendations for Implementing an Unman‐
ned Aircraft Systems (UAS) Program,” also lists additional recom‐
mendations for public safety sUAS specifications.

Public safety entities should consider the need for data link
security in relation to the sUAS they intend to purchase. All
unmanned aircraft systems use wireless communications links
to control the aircraft and to downlink data from its airborne
sensors. Many sUAS use minimal, if any, encryption to protect
those signals from being compromised. Should this happen,
the command and control signal is blocked and either some‐
one else can take control of the aircraft or the aircraft will “fly
away” uncontrolled. For data being downlinked, it could allow
others to view the data being collected. Many systems use “open
source” autopilots, essentially a commercially available autopi‐
lot that can be obtained by literally anyone. By definition, any
system using an open source autopilot is compromised from a
security perspective as it can be obtained and used by anyone
to control any system using the same autopilot.

Using multiple levels of security provides the highest level of
protection. This is accomplished by manufacturers not using
open source components. Next, digital data links can be
secured with Advanced Encryption Standard (AES), 256-bit
encryption. AES encryption is a specification for the encryption
of electronic data established by the U.S. National Institute for
Standards and Technology (NIST). AES is the standard for the
U.S. federal government and is the only publicly accessible
cipher approved by the National Security Agency for top-secret
information.

The sUAS being acquired by the public safety entity should
have an appropriate level of security, commensurate with the
mission, to protect the wireless communications links used to
control the aircraft and to downlink data from its airborne
sensors.

A.4.6.1.3   In the United States, the FAA provides risk assess‐
ment tools which can be found in the Advisory Circular 107-2.
This guidance will change based on the country you are operat‐
ing from and what applicable guidance your national aviation
authority uses.
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A.4.6.1.6   In addition to regulatory requirements as deter‐
mined by the applicable national aviation authority, there can
exist additional regulations at an operational level. These can
also vary based on the type of public safety entity and the type
of sUAS operations provided. For example, a fire department
operating sUAS for responding to incidents can be subject to
different regulatory requirements than a law enforcement
agency operating sUAS for reconnaissance, even if operating in
the same location.

A.4.6.1.11   Public safety entities should be aware of the poten‐
tial for contaminated sUAS to cross-contaminate other areas if
it is allowed to leave the warm zone prior to decontamination
or the sUAS returns home due to the loss of communications
link. 

A.4.7.1   Uses of sUAS in a fire-fighting environment can
include but are not limited to the following:

(1) Assessing thermal conditions
(2) Hazard identification
(3) Personnel tracking
(4) Victim location
(5) Atmospheric condition monitoring
(6) Providing temporary illumination
(7) Assessing structural status
(8) Identification of urban interface
(9) Identification of fuel types

(10) Identification of shelter locations
(11) Identification of evacuation or escape routes
(12) Identification of fuel load

A.4.7.2   Uses of sUAS in a search and rescue environment can
include but are not limited to the following:

(1) Missing person search
(2) Confirming victim locations
(3) Delivery of supplies
(4) Monitoring condition of victim(s)
(5) As a visual beacon
(6) Radio direction finding
(7) To help locate access routes for ground teams
(8) 3D imaging a search area or incident site
(9) Assessing structural integrity

(10) Providing temporary illumination

A.4.7.3   Uses of sUAS in hazardous materials response can
include but are not limited to the following:

(1) Site survey
(2) Material identification
(3) Container identification and condition
(4) Monitoring hazardous product migration
(5) Delivery of supplies or equipment
(6) Help to identify safe ingress and egress routes
(7) Providing temporary illumination
(8) Monitoring personnel accountability
(9) Monitoring mass decontamination operations

(10) Atmospheric monitoring, if properly equipped

A.4.7.4   Uses of sUAS in emergency medical intervention are
primarily for the delivery of supplies (including pharmaceuti‐
cals) and samples. Other uses include but are not limited to the
following:

(1) Telemedicine
(2) Intervention delivery
(3) Equipment or recovery support
(4) Remote consultation of treatment and management

A.4.7.4.3   In the United States, the applicable patient privacy
regulations are referred to as the Health Insurance Portability
and Accountability Act (HIPAA) of 1996. It provides data
privacy and security provisions for safeguarding medical infor‐
mation. This will change based on the country you are operat‐
ing from and what the applicable patient privacy regulations
are.

A.4.7.5   Uses of sUAS for law enforcement can include but are
not limited to the following:

(1) Crime scene investigation
(2) Traffic control
(3) Gathering incident information
(4) Clear or maintain perimeters
(5) Reconstructions
(6) Assist with locating victim(s) or suspect(s)
(7) Documentation
(8) Identify presence and/or location of hazards
(9) Evidence collection

A.4.7.6   Uses of sUAS for other ancillary public safety opera‐
tions (non-emergency) can include but are not limited to the
following:

(1) Training/exercises
(2) Flight demonstrations
(3) Survey
(4) Pre-incident planning
(5) Visual screening
(6) Risk/vulnerability assessments
(7) Cartography
(8) Investigations
(9) Recovery operations

(10) Safety assessments
(11) Damage assessments
(12) Test flights
(13) Documentation
(14) Communications
(15) Critical Infrastructure Inspection

A.5.1.4.6 Remote Pilot In Command (RPIC).   Remote pilot
certification can be achieved through certification of the
national governing authority — that is, FAA 14 CFR Part 107,
or Remote Pilot Aircraft System (RPAS) Certificate (Interna‐
tional).

A.5.1.4.9 UAS Coordinator.   The UAS coordinator ensures
that multiple sUAS are separated by vertical or horizontal
distance, and that each aircraft does not interfere with any
other. The UAS coordinator is responsible for coordinating all
UAS operations with manned aviation if these are operating on
the incident. The role of the UAS coordinator can be taken on
by a qualified member of the ICS air operations branch at the
discretion of the IC or air operations branch director.

A.5.3.2.3   The type of sUAS (e.g., fixed wing, untethered quad‐
copter, or tethered quadcopter) will greatly affect the type of
maneuvers the RPIC can perform. Also, the capabilities and
limitations of the individual product may influence the maneu‐
vers an RPIC can demonstrate. Any training or curriculum
based on the JPR should take these factors into consideration.
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The following test methods developed by the National Insti‐
tute of Standards and Technology (NIST) can be applied to the
JPR to demonstrate RPIC proficiency when performing aerial
maneuvers:

(1) Maintain position and rotate. This test method evaluates the
system capability to maintain position while rotating. The
system performs a series of basic maneuvers using an
onboard camera to align with four surrounding recessed
targets angled inward toward a defined center hover posi‐
tion and altitude. [See Figure A.5.3.2.3(a).]

(2) Orbit a point (move and rotate). This test method evaluates
the system capability to move and rotate around a point.
The system performs a series of basic maneuvers using an
onboard camera to align with centrally located bucket
targets from a defined radius and altitude. Surrounding
bucket targets are used to define the intended radius and
altitude. This test method can be conducted manually
using discrete move and rotate maneuvers or automati‐
cally using orbit features of the system. [See Figure
A.5.3.2.3(b).]

(3) Land accurately. This test method evaluates the system
capability to land accurately from vertical and downward
45-degree descending approaches. The system performs a
series of landings on a metered platform from a defined
range, altitude, and four different approach directions.
When performing the angled approaches, the recessed
targets are used to guide the descent. [See Figure
A.5.3.2.3(c).]

(4) Avoid obstacles (figure-8s). This test method evaluates the
system capability to maneuver around vertical obstacles
(shown as yellow posts) and horizontal obstacles (shown
as red bars). The system performs a series of figure-8
paths in various orientations, including nose-forward,
nose-left, and nose-right. [See Figure A.5.3.2.3(d).]

(5) Fly straight and level. This test method evaluates the capa‐
bility to fly straight and level using a visual target as a
guide. The system performs a series of flights toward such
targets either from multiple directions or in a back and
forth manner between two targets using the recessed
bucket target to assess deviations from the linear trajec‐
tory. [See Figure A.5.3.2.3(e).]

FIGURE A.5.3.2.3(a)  Maintain Position and Rotate.
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FIGURE A.5.3.2.3(b)  Orbit a Point (Move and Rotate).

FIGURE A.5.3.2.3(c)  Land Accurately.
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FIGURE A.5.3.2.3(d)  Avoid Obstacles (Figure-8s).

FIGURE A.5.3.2.3(e)  Fly Straight and Level.
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A.5.3.2.4   The type of sUAS (e.g., fixed wing, untethered quad‐
copter, or tethered quadcopter) will greatly affect the type of
payload functions the RPIC can perform. Also, the capabilities
and limitations of the individual product may influence the
payload functions an RPIC can demonstrate. Any training or
curriculum based on the JPR should take these factors into
consideration.

The following test methods developed by the NIST can be
applied to the JPR to demonstrate RPIC proficiency when
performing payload functions:

(1) Point and zoom cameras. This test method evaluates the
capability to point and zoom cameras at near-field and
far-field visual acuity targets from a specified hover posi‐
tion. The system performs a series of target identifications
alternating between near-field and far-field visual acuity
targets separated by a 180-degree rotation. [See Figure
A.5.3.2.4(a).]

(2) Identify objects. This test method evaluates the capability to
move and rotate around an object of interest to identify
key features. The system performs a series of basic
maneuvers using an onboard camera to align with
centrally located bucket targets from a defined radius and
altitude. Surrounding bucket targets are used to define
the intended radius and altitude. This test method can be
conducted manually using discrete move and rotate

maneuvers or automatically using orbit features of the
system. [See Figure A.5.3.2.4(b).]

(3) Inspect objects. This test method evaluates the capability to
move around an object of interest to inspect key details
from close proximity. The system performs a series of
basic maneuvers using an onboard camera to align with
bucket targets to inspect downward, forward, omni-
directional, and upward objects. [See Figure A.5.3.2.4(c).]

(4) Map wide areas. This test method evaluates the capability
to localize and map a variety of known and unknown
objects across a wide area. The system performs its
mapping function from a prescribed altitude intended to
force extensive stitching of images. Ground targets are
placed at known locations throughout a scenario. The
embedded ground objects are made of standard test
apparatuses used in other test methods and operationally
significant items. [See Figure A.5.3.2.4(d).]

(5) Drop accuracy. This test method evaluates the capability to
drop a payload accurately from a defined altitude. The
system performs a series of drops on a metered platform
from different altitudes. The payloads can be weighted
surrogates or operationally significant delivery items. [See
Figure A.5.3.2.4(e).]

FIGURE A.5.3.2.4(a)  Point and Zoom Cameras.
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FIGURE A.5.3.2.4(b)  Identify Objects.

FIGURE A.5.3.2.4(c)  Inspect Objects.
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FIGURE A.5.3.2.4(d)  Map Wide Areas.

FIGURE A.5.3.2.4(e)  Drop Accuracy.
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Annex B   Explanation of Professional Qualification Standards
and the Concepts of Job Performance Requirements (JPRs)

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

B.1 Explanation of the Professional Qualifications Standards
and Concepts of Job Performance Requirements (JPRs).   The
primary benefit of establishing national professional qualifica‐
tions standards is to provide both public and private sectors
with a framework of the job requirements for emergency serv‐
ices personnel. Other benefits include enhancement of the
profession, individual as well as organizational growth and
development, and standardization of practices.

NFPA professional qualifications standards identify the mini‐
mum job performance requirements (JPRs) for specific emer‐
gency services levels and positions. The standards can be used
for training design and evaluation; certification; measuring and
critiquing on-the-job performance; defining hiring practices;
job descriptions; and setting organizational policies, proce‐
dures, and goals.

Professional qualifications standards for specific jobs are
organized by major areas of responsibility defined as “duties”.
For example, the fire fighter’s duties might include fire depart‐
ment communications, fireground operations, and prepared‐
ness and maintenance, whereas the fire and life safety
educator’s duties might include education and implementa‐
tion, planning and development, and evaluation. Duties are
major functional areas of responsibility within a specific job.

The professional qualifications standards are written as JPRs.
JPRs describe the performance required for a specific job and
are grouped according to the duties of the job. The complete
list of JPRs for each duty defines what an individual must be
able to do in order to perform and achieve that duty.

B.2 The Parts of a JPR.

B.2.1 Critical Components.   The JPR comprises three critical
components, which are as follows:

(1) Task to be performed, partial description using an action
verb

(2) Tools, equipment, or materials that are to be provided to
complete the task

(3) Evaluation parameters and performance outcomes

Table B.2.1 gives an example of the critical components of a
JPR.

Table B.2.1  Component Example

Component Example

1) Task to be 
performed

1) Perform overhaul at a fire scene,

2) Tools, equipment, 
or materials

2) given approved PPE, attack line, 
hand tools, flashlight, and an 
assignment,

3) Evaluation 
parameters and 
performance 
outcomes

3) so that structural integrity is not 
compromised, all hidden fires are 
discovered, fire cause evidence is 
preserved, and the fire is 
extinguished.

B.2.1.1 The Task to Be Performed.   The first component is a
concise statement of what the person is required to do. A signif‐
icant aspect of that phrase is the use of an action verb, which
sets the expectation for what is to be accomplished.

B.2.1.2 Tools, Equipment, or Materials That Must Be Provided
for Successful Completion of the Task.   This component
ensures that all individuals completing the task are given the
same tools, equipment, or materials when they are being evalu‐
ated. Both the individual and the evaluator will know what will
be provided in order for the individual to complete the task.

B.2.1.3 Evaluation Parameters and Performance Outcomes.
This component defines — for both the performer and the
evaluator — how well the individual should perform each task.
The JPR guides performance toward successful completion by
identifying evaluation parameters and performance outcomes.
This portion of the JPR promotes consistency in evaluation by
reducing the variables used to gauge performance.

B.2.2 Requisite Knowledge and Skills.   In addition to these
three components, the JPR describes requisite knowledge and
skills. As the term requisite suggests, these are the necessary
knowledge and skills the individual should have prior to being
able to perform the task. Requisite knowledge and skills are the
foundation for task performance.

B.2.3 Examples.   With the components and requisites
combined, a JPR might read similar to the following two exam‐
ples.

B.2.3.1 Example: Fire Fighter I.   Perform overhaul at a fire
scene, given approved PPE, attack line, hand tools, flashlight,
and an assignment, so that structural integrity is not compro‐
mised, all hidden fires are discovered, fire cause evidence is
preserved, and the fire is extinguished.

(A) Requisite Knowledge.   Knowledge of types of fire attack
lines and water application devices for overhaul, water applica‐
tion methods for extinguishment that limit water damage,
types of tools and methods used to expose hidden fire, dangers
associated with overhaul, signs of area of origin or signs of
arson, and reasons for protection of fire scene.

(B) Requisite Skills.   The ability to deploy and operate an
attack line; remove flooring, ceiling, and wall components to
expose void spaces without compromising structural integrity;
apply water for maximum effectiveness; expose and extinguish
hidden fires in walls, ceilings, and subfloor spaces; recognize
and preserve signs of area of origin and arson; and evaluate for
complete extinguishment.

B.2.3.2 Example: Fire and Life Safety Educator II.   Prepare a
written budget proposal for a specific program or activity, given
budgetary guidelines, program needs, and delivery expense
projections, so that all guidelines are followed and the budget
identifies all program needs.

(A) Requisite Knowledge.   Knowledge of budgetary process;
governmental accounting procedures; federal, tribal, state, and
local laws; organizational bidding process; and organization
purchase requests.

(B) Requisite Skills.   The ability to estimate project costs;
complete budget forms; requisition/purchase orders; collect,
organize, and format budgetary information; complete
program budget proposal; and complete purchase requests.
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B.3 Potential Uses for JPRs.

B.3.1 Certification.   JPRs can be used to establish the evalua‐
tion criteria for certification at a specific job level. When used
for certification, evaluation should be based on the successful
completion of the JPRs.

The evaluator would verify the attainment of requisite knowl‐
edge and skills prior to JPR evaluation. Verification could be
through documentation review or testing.

The individual seeking certification would be evaluated on
completion of the JPRs. The individual would perform the task
and be evaluated based on the evaluation parameters and
performance outcomes. This performance-based evaluation is
based on practical exercises for psychomotor skills and written
examinations for cognitive skills.

Psychomotor skills are those physical skills that can be
demonstrated or observed. Cognitive skills cannot be observed
but rather are evaluated on how an individual completes the
task (process-oriented) or on the task outcome (product-
oriented).

Performance evaluation requires that individuals be given
the tools, equipment, or materials listed in the JPR in order to
complete the task.

B.3.2 Curriculum Development and Training Design and Eval‐
uation.   The statements contained in this document that refer
to job performance were designed and written as JPRs.
Although a resemblance to instructional objectives might be
present, these statements should not be used in a teaching
situation until after they have been modified for instructional
use.

JPRs state the behaviors required to perform specific skills
on the job, as opposed to a learning situation. These state‐
ments should be converted into instructional objectives with
behaviors, conditions, and degree to be measured within the
educational environment.

While the differences between JPRs and instructional objec‐
tives are subtle in appearance, their purposes differ. JPRs state
what is necessary to perform the job in practical and actual
experience. Instructional objectives, on the other hand, are
used to identify what students must do at the end of a training
session and are stated in behavioral terms that are measurable
in the training environment.

By converting JPRs into instructional objectives, instructors
would be able to clarify performance expectations and avoid
confusion caused by the use of statements designed for purpo‐
ses other than teaching. Instructors would be able to add juris‐
dictional elements of performance into the learning objectives
as intended by the developers.

Requisite skills and knowledge could be converted into
enabling objectives, which would help to define the course
content. The course content would include each item of the
requisite knowledge and skills ensuring that the course content
supports the terminal objective.

B.3.2.1 Example: Converting a Fire Fighter I JPR into an
Instructional Objective.   The instructional objectives are just
two of several instructional objectives that would be written to
support the terminal objective based on the JPR.

JPR: Perform overhaul at a fire scene, given approved PPE,
attack line, hand tools, flashlight, and an assignment, so that
structural integrity is not compromised, all hidden fires are
discovered, fire cause evidence is preserved, and the fire is
extinguished.

Instructional Objective (Cognitive): The Fire Fighter I will iden‐
tify and describe five safety considerations associated with struc‐
tural integrity compromise during overhaul as part of a written
examination.

Instructional Objective (Psychomotor): The Fire Fighter I will
demonstrate the designed use of tools and equipment during
overhaul to locate and extinguish hidden fires without compro‐
mising structural integrity.

B.3.2.2 Example: Converting a Fire and Life Safety Educator
II JPR into an Instructional Objective.   The instructional
objectives are just two of several instructional objectives that
would be written to support the terminal objective based on
the JPR.

JPR: Prepare a written budget proposal for a specific
program or activity, given budgetary guidelines, program
needs, and delivery expense projections, so that all guidelines
are followed and the budget identifies all program needs.

Instructional Objective (Cognitive): The Fire and Life Safety
Educator II will list and describe the bidding process for the
purchase of a published program using budgetary guidelines,
program needs, and the guidelines established by local organi‐
zational procedures as part of a written examination.

Instructional Objective (Psychomotor): The Fire and Life Safety
Educator II will lead in the purchase of a specific fire and life
safety educational program by following the bidding process to
completion, using local organizational guidelines, including
budgetary procedures, program needs, and delivery expense
projections.

B.4 Other Uses for JPRs.   While the professional qualifica‐
tions standards are used to establish minimum JPRs for qualifi‐
cation, they have been recognized as guides for the
development of training and certification programs, as well as a
number of other potential uses.

These areas might include the following:

(1) Employee Evaluation/Performance Critiquing. The professio‐
nal qualifications standards can be used as a guide by
both the supervisor and the employee during an evalua‐
tion. The JPRs for a specific job define tasks that are
essential to perform on the job, as well as the evaluation
criteria to measure completion of the tasks.

(2) Establishing Hiring Criteria. The professional qualifications
standards can be helpful in a number of ways to further
the establishment of hiring criteria. The authority having
jurisdiction (AHJ) could simply require certification at a
specific job level, for example, Fire Fighter I. The JPRs
could also be used as the basis for pre-employment
screening to establish essential minimal tasks and the
related evaluation criteria. An added benefit is that indi‐
viduals interested in employment can work toward the
minimal hiring criteria at local colleges.

(3) Employee Development. The professional qualifications
standards can be practical for both the employee and the
employer in developing a plan for the employee’s growth
within the organization. The JPRs and the associated
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requisite knowledge and skills can be used as a guide to
determine additional training and education required for
the employee to master the job or profession.

(4) Succession Planning. Succession planning addresses the
efficient placement of individuals into jobs in response to
current needs and anticipated future needs. A career
development path can be established for targeted
employees to prepare them for growth within the organi‐
zation. The JPRs and requisite knowledge and skills could
then be used to develop an educational path to aid in the
employee’s advancement within the organization or
profession.

(5) Establishing Organizational Policies, Procedures, and Goals.
The professional qualifications standards can be func‐
tional for incorporating policies, procedures, and goals
into the organization or agency.
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Annex C   An Overview of JPRs for RPIC and Visual Observer

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

C.1 RPIC and Visual Observer.   The matrices shown in Table
C.1 are included to provide the user of the standard with an
overview of the JPRs and the progression of the various levels
found in the document. They are intended to assist the user of
the document with the implementation of the requirements
and the development of training programs using the JPRs.
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Table C.1  RPIC and Visual Observer

RPIC Visual Observer

Pre-Flight

5.3.1.1 Plan sUAS operations given mission objectives and goals, resources, 
environmental conditions, and scenarios, so that a mission plan is 
completed that aligns with the mission objectives and goals, identifies the 
resources required, assesses the risks associated with the mission, and 
identifies the operational tasks necessary to complete the mission.

5.4.1.1 Evaluate operational role given a mission 
plan, RPIC, and sUAS operation, so that 
operational tasks necessary to support the 
mission are identified, listed, and communicated 
to the RPIC. 

5.3.1.2 Prepare the sUAS operation given a mission plan and resources, so 
that the sUAS is operated by confirming a state of readiness that 
demonstrates possession, configuration, and operational functions are 
checked and verified as operational.

Flight

5.3.2.1 Perform take-off under the regulatory requirements as determined by 
the AHJ given a specific sUAS and confirmed state of readiness, so that the 
sUAS takes off after having completed system checks and flight is initiated 
and maintained in a manner compliant with regulatory requirements.

5.3.2.2 Maintain visual line of sight given an sUAS in flight along a designated 
flight path under the regulatory requirements as determined by the AHJ, so 
that the sUAS is maneuvered in a manner that avoids obstacles and reaches 
targeted locations and altitudes without losing line of sight of the sUAS in 
accordance with the approved operational flight plan.

5.4.2.1 Maintain visual line of sight of the sUAS 
given an RPIC and sUAS in flight along a 
designated flight path under the regulatory 
requirements as determined by the AHJ, so that 
obstacles are identified and communicated to 
the RPIC prior to a potential collision and in a 
time that allows for corrective action.

5.3.2.3 Perform aerial maneuvers given an sUAS in flight within a designated 
airspace under the regulatory requirements as determined by the AHJ, so 
that the operator demonstrates positive aircraft control in accordance with 
the approved operational flight plan.

5.3.2.4 Perform payload functionality given an sUAS in flight within a 
designated airspace under the regulatory requirements as determined by 
the AHJ, so that the sUAS is maneuvered in a manner that avoids obstacles 
and demonstrates payload drop, payload application, or data acquisition at 
targeted locations in accordance with the mission plan.

5.3.2.5 Perform pre-landing procedures given an sUAS in flight within a 
designated airspace under the regulatory requirements as determined by 
the AHJ, so that the sUAS is maneuvered in a manner that avoids obstacles 
while reaching a clear landing area, establishes a configuration for landing, 
and confirms a decent path free of obstructions.

5.3.2.6 Perform a landing given an sUAS in flight within a designated airspace 
under the regulatory requirements as determined by the AHJ and having 
completed pre-landing procedures, so that the sUAS is maneuvered in a 
manner that avoids obstacles and is able to touch down at a clear landing 
area and ceases operational functions without any damage to the sUAS.

Post-Flight

5.3.3.2 Conduct a mission debrief given a mission plan and ended sUAS 
operation, so that the operational tasks necessary to complete the mission 
are identified as complete, incomplete, or deviated from the designated 
mission plan for specific reasons.

5.3.4.1 Complete post-flight procedures given an sUAS that has performed a 
successful landing, so that the sUAS is visually inspected for damage, 
configured for transport and storage, confirmed ready for service through 
immediate maintenance, or out of service for scheduled maintenance.


