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1.1.2

1.1.3

1.2

CHAPTER 1. GENERAL

Purpose. This advisory circular (AC) provides guidance in the areas of airman

(remote pilot) certification, aircraft registration and marking, aircraft airworthiness, and
the operation of small Unmanned Aircraft Systems (SUAS) in the National Airspace
System (NAS) to promote compliance with the requirements of Title 14 of the Code of
Federal Regulations (14 CFR) part 107, Small Unmanned Aircraft Systems. It does not
provide, nor is it intended to provide, a legal interpretation of the regulations. Remote
pilots are encouraged to use this information as best practice methods for developing
operational programs scaled to specific small unmanned aircraft (UA), associated system
equipment, and operations. Use of this AC is intended to assist the remote pilot in
meeting the requirements of applicable 14 CFR regulations.

Acceptable Means of Compliance (AMC). This AC uses mandatory terms, such as
“must,” only in the sense of ensuring applicability of these particular methods of
compliance when using the AMC described herein. This AC is not mandatory and does
not constitute a regulation. This AC does not change, add to, or delete regulatory
requirements or authorize deviations from regulatory requirements.

Part 107 Provisions. This AC is not intended to cover every provision of part 107. Rather,
this AC is intended to provide guidance on those provisions of part 107 where additional
information may be helpful. The Federal Aviation Administration (FAA) emphasizes,
however, that persons subject to part 107 are responsible for complying with every
applicable provision of part 107, regardless of whether the provision is discussed in this
AC.

Privacy-Related Laws. Part 107 operators should be aware that state and local authorities
may enact privacy-related laws specific to Unmanned Aircraft System (UAS) operations.
The FAA encourages SUAS operators to review those laws prior to operating their UAS.
The National Telecommunications and Information Administration (NTIA) has also
published the Voluntary Best Practices for UAS Privacy, Transparency, and
Accountability (https://www.ntia.doc.gov/files/ntia/publications/voluntary best
practices_for_uas_privacy_transparency_and_accountability 0.pdf). This document
outlines and describes voluntary best practices that UAS operators could take to advance
UAS privacy, transparency, and accountability for the private and commercial use of
UAS.

Request for Information. Direct comments and suggestions for improving this
publication to:

Federal Aviation Administration
General Aviation and Commercial Division (AFS-800)
55 M Street SE, 8" Floor, Zone 1
Washington, DC 20003


http://www.ntia.doc.gov/files/ntia/publications/voluntary_best_
http://www.ntia.doc.gov/files/ntia/publications/voluntary_best_
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CHAPTER 2. REFERENCES

Related Code of Federal Regulations (CFR) Parts. The following regulations and parts
can be found at http://www.faa.gov/regulations_policies/faa_regulations/.
e Title 14 CFR Part 1, Definitions and Abbreviations.

e Title 14 CFR Part 48, Registration and Marking Requirements for Small Unmanned
Aircraft.

e Title 14 CFR Part 71, Designation of Class A, B, C, D, and E Airspace Areas;
Air Traffic Service Routes; and Reporting Points.

e Title 14 CFR Part 73, Special Use Airspace.
e Title 14 CFR Part 91, General Operating and Flight Rules.
e Title 14 CFR Part 93, Special Air Traffic Rules.

e Title 14 CFR Part 101, Moored Balloons, Kites, Amateur Rockets and Unmanned
Free Balloons.

e Title 14 CFR Part 107, Small Unmanned Aircraft Systems.
e Title 47 CFR Part 87, Aviation Services.

Notices to Airmen (NOTAM). Information on how to obtain NOTAMs can be found at
https://pilotweb.nas.faa.gov/PilotWeb/.

Related Reference Material. The following listed reference materials contain additional
information necessary to ensure safe operations in the NAS. An sUAS operator may want
to consider seeking out additional publications to supplement the lists below.

FAA ACs, Notices, and Orders (current editions). You can find the current editions of the
following publications on the FAA Web sites:
http://www.faa.gov/regulations_policies/advisory_circulars/ and
http://www.faa.gov/regulations_policies/orders_notices/.

e AC 00-6, Aviation Weather.
e AC 00-45, Aviation Weather Services.

e AC 60-28, FAA English Language Skill Standards Required by 14 CFR Parts 61, 63,
and 65.

e AC 120-92, Safety Management Systems for Aviation Service Providers.
e FAA Order JO 7110.10, Flight Services.

e FAA Order JO 7110.65, Air Traffic Control.

e FAA Order JO 7210.3, Facility Operation and Administration.

e FAA Order JO 7400.9, Airspace Designations and Reporting Points.


http://www.faa.gov/regulations_policies/faa_regulations/
http://www.faa.gov/regulations_policies/faa_regulations/
http://www.faa.gov/regulations_policies/advisory_circulars/
http://www.faa.gov/regulations_policies/orders_notices/
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2.3.5

e FAA Order 8130.34, Airworthiness Certification of Unmanned Aircraft Systems and
Optionally Piloted Aircraft.

e FAA Order 8900.1, Flight Standards Information Management System (FSIMS).

Additional FAA Online/Mobile Sources.

e UAS Web site: https://www.faa.gov/uas/.

e UAS Registration Web site: https://registermyuas.faa.gov/.

e BA4UFLY mobile app.

FAA Handbooks, Manuals, and Other Publications. You can find the following

handbooks, manuals, and other publications on the FAA Web site at
http://www.faa.gov/regulations_policies/handbooks_manuals/.

e Aeronautical Information Manual (AIM):
http://www.faa.gov/air_traffic/publications/.

e Aeronautical Charts (Hardcopy): http://faacharts.faa.gov/.

e Aeronautical Charts (Digital):
http://www.faa.gov/air_traffic/flight_info/aeronav/digital_products/.

e Pilot/Controller Glossary: http://www.faa.gov/air_traffic/publications/.

e Pilot’s Handbook of Aeronautical Knowledge:
http://www.faa.gov/regulations_policies/handbooks _manuals/aviation/
pilot_handbook/.

e General Aviation Pilot’s Guide to Preflight Weather Planning, Weather
Self-Briefings, and Weather Decision Making:
www.faa.gov/nextgen/update/media/ga_weather_decision_making.pdf.

e Risk Management Handbook:
http://www.faa.gov/regulations_policies/handbooks_manuals/aviation/media/faa-h-
8083-2.pdf.

e FAA Small Unmanned Aircraft Systems Airman Certification Standards: (TBD).

RTCA, Inc. Documents (current editions). Copies of the current editions of the following

RTCA, Inc. documents are available for purchase online at http://www.rtca.org.

e DO-178, Software Considerations in Airborne Systems and Equipment Certification.

e DO-304, Guidance Material and Considerations for Unmanned Aircraft Systems.

Public Law (PL). PL 112-95, Title 111, Subtitle B—Unmanned Aircraft Systems.
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http://www.faa.gov/uas/
http://www.faa.gov/regulations_policies/handbooks_manuals/
http://www.faa.gov/air_traffic/publications/
http://faacharts.faa.gov/
http://www.faa.gov/air_traffic/flight_info/aeronav/digital_products/
http://www.faa.gov/air_traffic/flight_info/aeronav/digital_products/
http://www.faa.gov/air_traffic/publications/
http://www.faa.gov/regulations_policies/handbooks_manuals/aviation/
http://www.faa.gov/nextgen/update/media/ga_weather_decision_making.pdf
http://www.faa.gov/nextgen/update/media/ga_weather_decision_making.pdf
http://www.faa.gov/regulations_policies/handbooks_manuals/aviation/media/faa-h-
http://www.faa.gov/regulations_policies/handbooks_manuals/aviation/media/faa-h-
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3.2

CHAPTER 3. BACKGROUND

PL 112-95, Title 111, Subtitle B. In 2012, Congress passed the FAA Modernization and
Reform Act of 2012 (PL 112-95). PL 112-95, Section 333 directed the Secretary of
Transportation to determine whether UAS operations posing the least amount of public
risk and no threat to national security could safely be operated in the NAS and, if so, to
establish requirements for the safe operation of these systems in the NAS, prior to
completion of the UAS comprehensive plan and rulemakings required by PL 112-95,
Section 332. On February 23, 2015, as part of its ongoing efforts to integrate UAS
operations in the NAS and in accordance with PL 112-95, Section 333, the FAA issued a
Notice of Proposed Rulemaking (NPRM) proposing to amend its regulations to adopt
specific rules for the operation of SUAS in the NAS. Over 4,600 public comments were
submitted in response to the NPRM. In consideration of the public comments, the FAA
issued a final rule adding part 107, integrating civil SUAS into the NAS. Part 107 allows
SUAS operations for many different non-hobby and nonrecreational purposes without
requiring airworthiness certification, exemption, or a Certificate of Waiver or
Authorization (COA). In addition, part 107 also applies to SUAS used for hobby or
recreation that are not flown in accordance with part 101 subpart E (see paragraph 4.1).

Part 107—A Regulatory First Step. The FAA addresses aviation safety in three key
areas: personnel, equipment, and operations. The FAA assesses each of these areas both
independently to meet current regulations and standards, as well as collectively to ensure
no conflicts exist overall that would create an unsafe condition. This approach allows the
FAA to be flexible in responding to the needs of the aviation community while still being
able to establish standards for future growth and development. To that end, part 107
contains subparts that focus on each of these key aviation safety areas specific to SUAS,
and the chapters in this AC are organized in the same manner.

3-1
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CHAPTER 4. PART 107 SUBPART A, GENERAL

4.1  Applicability. This chapter provides guidance regarding the applicability of part 107 to
civil small UA operations conducted within the NAS. However, part 107 does not apply
to the following:

1. Model aircraft that are operated in accordance with part 101 subpart E, Model
Aircraft), which applies to model aircraft meeting all of the following criteria:

L N o g bk~ w DN

The aircraft is flown strictly for hobby or recreational use;

The aircraft is operated in accordance with a community-based set of safety
guidelines and within the programming of a nationwide community-based
organization;

The aircraft is limited to not more than 55 pounds unless otherwise certified
through a design, construction, inspection, flight test, and operational safety
program administered by a community-based organization;

The aircraft is operated in a manner that does not interfere with and gives way to
any manned aircraft;

When flown within 5 miles of an airport, the operator of the aircraft provides the
airport operator and the airport air traffic control (ATC) tower (when an air traffic
facility is located at the airport) with prior notice of the operation;

The aircraft is capable of sustained flight in the atmosphere; and

The aircraft is flown within Visual Line of Sight (VLOS) of the person operating
the aircraft.

Operations conducted outside the United States;
Amateur rockets;

Moored balloons;

Unmanned free balloons;

Kites;

Public aircraft operations; and

Air carrier operations.

4.2 Definitions. The following defined terms are used throughout this AC:

4.2.1 Control Station (CS). An interface used by the remote pilot or the person manipulating

the controls to control the flight path of the small UA.

4.2.2 Corrective Lenses. Spectacles or contact lenses.

4-1
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4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.3

Model Aircraft. A UA that is:

e Capable of sustained flight in the atmosphere;
e Flown within VLOS of the person operating the aircraft; and
e Flown for hobby or recreational purposes.

Person Manipulating the Controls. A person other than the remote pilot in command
(PI1C) who is controlling the flight of an SUAS under the supervision of the remote PIC.

Remote Pilot in Command (Remote PIC or Remote Pilot). A person who holds a remote
pilot certificate with an SUAS rating and has the final authority and responsibility for the
operation and safety of an SUAS operation conducted under part 107.

Small Unmanned Aircraft (UA). A UA weighing less than 55 pounds, including
everything that is onboard or otherwise attached to the aircraft, and can be flown without
the possibility of direct human intervention from within or on the aircraft.

Small Unmanned Aircraft System (SUAS). A small UA and its associated elements
(including communication links and the components that control the small UA) that are
required for the safe and efficient operation of the small UA in the NAS.

Unmanned Aircraft (UA). An aircraft operated without the possibility of direct human
intervention from within or on the aircraft.

Visual Observer (VO). A person acting as a flightcrew member who assists the small UA
remote PIC and the person manipulating the controls to see and avoid other air traffic or
objects aloft or on the ground.

Abbreviations/Acronyms Used in the Advisory Circular.

AC: advisory circular.

ACR: Airman Certification Representative.
AGL.: above ground level.

ATC: air traffic control.

CFI: certificated flight instructor.

CFR: Code of Federal Regulations.

DPE: Designated Pilot Examiner.

FAA: Federal Aviation Administration.
FSDO: Flight Standards District Office.

10. GPS: Global Positioning System.

11. IACRA: Integrated Airmen Certification and/or Rating Application.

© © N o g s~ w Db E

12. KTC: knowledge testing center.

4-2
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4.4

4.5

13. MSL: mean sea level.

14. NOTAM: Notice to Airmen.

15. NAS: National Airspace System.
16. PIC: pilot in command.

17. UA: unmanned aircraft.

18. UAS: Unmanned Aircraft System.
19. U.S.C.: United States Code.

20. VO: visual observer.

Falsification, Reproduction, or Alteration. The FAA relies on information provided by
owners and remote pilots of SUAS when it authorizes operations or when it has to make a
compliance determination. Accordingly, the FAA may take appropriate action against an
SUAS owner, operator, remote PIC, or anyone else who fraudulently or knowingly
provides false records or reports, or otherwise reproduces or alters any records, reports, or
other information for fraudulent purposes. Such action could include civil sanctions and
the suspension or revocation of a certificate or waiver.

Accident Reporting. The remote PIC of the SUAS is required to report an accident to the
FAA within 10 days if it meets any of the following thresholds:

1. At least serious injury to any person or any loss of consciousness. A serious
injury is an injury that qualifies as Level 3 or higher on the Abbreviated Injury
Scale (AIS) of the Association for the Advancement of Automotive Medicine
(AAAM). The AIS is an anatomical scoring system that provides a means of
ranking the severity of an injury and is widely used by emergency medical
personnel. Within the AIS system, injuries are ranked on a scale of 1 to 6,
with Level 1 being a minor injury, Level 2 is moderate, Level 3 is serious,
Level 4 is severe, Level 5 is critical, and Level 6 is a nonsurvivable injury.
The FAA currently uses serious injury (AIS Level 3) as an injury threshold in
other FAA regulations.

Note: It would be considered a “serious injury” if a person requires
hospitalization, but the injury is fully reversible (including, but not limited to,
head trauma, broken bone(s), or laceration(s) to the skin that requires suturing).

2. Damage to any property, other than the small UA, if the cost is greater than
$500 to repair or replace the property (whichever is lower).

Note: For example, a small UA damages a property whose fair market value is
$200, and it would cost $600 to repair the damage. Because the fair market
value is below $500, this accident is not required to be reported. Similarly, if
the aircraft causes $200 worth of damage to property whose fair market value
is $600, that accident is also not required to be reported because the repair cost
is below $500.
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4.5.1 Submitting the Report. The accident report must be made within 10 calendar-days of the
operation that created the injury or damage. The report may be submitted to the
appropriate FAA Regional Operations Center (ROC) electronically or by telephone.
Electronic reporting can be completed at www.faa.gov/uas/. To make a report by phone,
see Figure 4-1, FAA Regional Operations Centers Telephone List. Reports may also be
made to the nearest jurisdictional FSDO
(http://www.faa.gov/about/office_org/field_offices/fsdo/). The report should include the
following information:

1. sUAS remote PIC’s name and contact information;
2. SUAS remote PIC’s FAA airman certificate number:;

3. SUAS registration number issued to the aircraft, if required (FAA registration
number);

4. Location of the accident;

5. Date of the accident;

6. Time of the accident;

7. Person(s) injured and extent of injury, if any or known;

8. Property damaged and extent of damage, if any or known; and

9. Description of what happened.

Figure 4-1. FAA Regional Operations Centers Telephone List
FAA REGIONAL OPERATIONS CENTERS

LOCATION WHERE ACCIDENT OCCURRED: TELEPHONE:
DC, DE, MD, NJ, NY, PA, WV, and VA 404-305-5150
AL, CT, FL, GA, KY, MA, ME, MS, NC, NH, PR, RI, SC, TN, VI, 404-305-5156
and VT
AK, AS, AZ, CA, CO, GU, HI, ID, MP, MT, NV, OR, UT, WA, and WY |425-227-1999
AR, 1A, IL, IN, KS, LA, MI, MN, MO, ND, NE, NM, OH, OK, SD, TX,  |817-222-5006
and WI

4.5.2 National Transportation Safety Board (NTSB) Reporting. In addition to the report
submitted to the ROC, and in accordance with the criteria established by the NTSB,
certain SUAS accidents must also be reported to the NTSB. For more information, visit
www.ntsb.gov.

4-4
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CHAPTER 5. PART 107 SUBPART B, OPERATING LIMITATIONS FOR SMALL

5.1

5.2

5.21

5.2.2

UNMANNED AIRCRAFT SYSTEMS (SUAS)

Applicability. This chapter provides guidance regarding SUAS operating limitations and
the responsibilities of the remote pilot in command (PIC), person manipulating the
controls, visual observer (VO), and anyone else that may be directly participating in the
SUAS operation. A person is also a direct participant in the SUAS operation if his or her
involvement is necessary for the safe operation of the SUAS.

Aircraft Operation. Just like a manned-aircraft PIC, the remote PIC of an SUAS is
directly responsible for, and is the final authority as to, the operation of that UAS. The
remote PIC will have final authority over the flight. Additionally, a person manipulating
the controls can participate in flight operations under certain conditions. It is important to
note that a person may not operate or act as a remote PIC or VO in the operation of more
than one UA at the same time. The following items describe the requirements for both a
remote PIC and a person manipulating the controls:

Remote PIC. A person acting as a remote PIC of an SUAS in the National Airspace
System (NAS) under part 107 must obtain a remote pilot certificate with an SUAS rating
issued by the FAA prior to SUAS operation. The remote PIC must have this certificate
easily accessible during flight operations. Guidance regarding remote pilot certification is
found in Chapter 6, Part 107 Subpart C, Remote Pilot Certification. Again, the remote
PIC will have the final authority and responsibility for the operation and safety of an
SUAS operation conducted under part 107.

5.2.1.1  Additionally, part 107 permits transfer of control of an SUAS between
certificated remote pilots. Two or more certificated remote pilots transferring
operational control (i.e., the remote PIC designation) to each other may do so
only if they are both capable of maintaining Visual Line of Sight (VLOS) of
the UA and without loss of control (LOC). For example, one remote pilot may
be designated the remote PIC at the beginning of the operation, and then at
some point in the operation another remote pilot may take over as remote PIC
by positively communicating that he or she is doing so. As the person
responsible for the safe operation of the UAS, any remote pilot who will
assume remote PIC duties should meet all of the requirements of part 107,
including awareness of factors that could affect the flight.

Person Manipulating the Flight Controls. A person who does not hold a remote pilot
certificate or a remote pilot that that has not met the recurrent testing/training
requirements of part 107 may operate the SUAS under part 107, as long as he or she is
directly supervised by a remote PIC and the remote PIC has the ability to immediately
take direct control of the SUAS. This ability is necessary to ensure that the remote PIC
can quickly address any hazardous situation before an accident occurs. The ability for the
remote PIC to immediately take over the flight controls could be achieved by using a
number of different methods. For example, the operation could involve a “buddy box”
type system that uses two control stations (CS): one for the person manipulating the flight
controls and one for the remote PIC that allows the remote PIC to override the other CS

5-1
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5.2.3

5.3

5.4

and immediately take direct control of the small UA. Another method could involve the
remote PIC standing close enough to the person manipulating the flight controls so as to
be able to physically take over the CS from the other person. A third method could
employ the use of an automation system whereby the remote PIC could immediately
engage that system to put the small UA in a pre-programmed “safe” mode (such as in a
hover, in a holding pattern, or “return home”).

Autonomous Operations. An autonomous operation is generally considered an operation
in which the remote pilot inputs a flight plan into the CS, which sends it to the autopilot
onboard the small UA. During automated flight, flight control inputs are made by
components onboard the aircraft, not from a CS. Thus, the remote PIC could lose the
control link to the small UA and the aircraft would still continue to fly the programmed
mission/return home to land. During automated flight, the remote PIC also must have the
ability to change routing/altitude or command the aircraft to land immediately. The
ability to direct the small UA may be through manual manipulation of the flight controls
or through commands using automation.

523.1 The remote PIC must retain the ability to direct the small UA to ensure
compliance with the requirements of part 107. There are a number of different
methods that a remote PIC may utilize to direct the small UA to ensure
compliance with part 107. For example, the remote pilot may transmit a
command for the autonomous aircraft to climb, descend, land now, proceed to
a new waypoint, enter an orbit pattern, or return to home. Any of these
methods may be used to satisfactorily avoid a hazard or give right of way.

5.2.3.2  The use of automation does not allow a person to simultaneously operate more
than one small UA.

Aeronautical Decision-Making (ADM) and Crew Resource Management (CRM).
ADM is a systematic approach to the mental process used by pilots to consistently
determine the best course of action in response to a given set of circumstances. A remote
PIC uses many different resources to safely operate an SUAS and needs to be able to
manage these resources effectively. CRM is a component of ADM, where the pilot of
SUAS makes effective use of all available resources: human resources, hardware, and
information. Many remote pilots operating under part 107 may use a VO, oversee other
persons manipulating the controls of the small UA, or any other person who the remote
PIC may interact with to ensure safe operations. Therefore, a remote PIC must be able to
function in a team environment and maximize team performance. This skill set includes
situational awareness, proper allocation of tasks to individuals, avoidance of work
overloads in self and in others, and effectively communicating with other members of the
crew, such as VOs and persons manipulating the controls of an SUAS. Appendix A, Risk
Assessment Tools, contains expanded information on ADM and CRM, as well as sample
risk assessment tools to aid in identifying hazards and mitigating risks.

Aircraft Registration. A small UA must be registered, as provided for in 14 CFR part 47
or part 48 prior to operating under part 107. Part 48 is the regulation that establishes the
streamlined online registration option for SUAS that will be operated only within the
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territorial limits of the United States. The online registration Web address is
http://www.faa.gov/uas/registration/. Guidance regarding SUAS registration and marking
may be found at http://www.faa.gov/licenses_certificates/aircraft_certification/
aircraft_registry/. Alternatively, SUAS can elect to register under part 47 in the same
manner as manned aircraft.

Registration of Foreign-Owned and Operated SUAS. If SUAS operations involve the use
of foreign civil aircraft, the operator would need to obtain a Foreign Aircraft Permit
pursuant to 14 CFR part 375, § 375.41 before conducting any commercial air operations
under this authority. Foreign civil aircraft means, a) an aircraft of foreign registry that is
not part of the armed forces of a foreign nation, or b) a U.S.-registered aircraft owned,
controlled, or operated by persons who are not citizens or permanent residents of the
United States. Application instructions are specified in § 375.43. Applications should be
submitted by electronic mail to the Department of Transportation (DOT) Office of
International Aviation, Foreign Air Carrier Licensing Division. Additional information
can be obtained at https://cms.dot.gov/policy/aviation-policy/licensing/foreign-carriers.

SUAS Maintenance, Inspections, and Condition for Safe Operation. An SUAS must
be maintained in a condition for safe operation. Prior to flight, the remote PIC is
responsible for conducting a check of the SUAS and verifying that it is actually in a
condition for safe operation. Guidance regarding how to determine that an SUAS is in a
condition for safe operation is found in Chapter 7, SUAS Maintenance and Inspection.

Medical Condition. Being able to safely operate the SUAS relies on, among other things,
the physical and mental capabilities of the remote PIC, person manipulating the controls,
VO, and any other direct participant in the SUAS operation. Though the person
manipulating the controls of an SUAS and VO are not required to obtain an airman
medical certificate, they may not participate in the operation of an SUAS if they know or
have reason to know that they have a physical or mental condition that could interfere
with the safe operation of the SUAS.

Physical or Mental Incapacitations. Obvious examples of physical or mental
incapacitations that could render a remote PIC, person manipulating the controls, or VO
incapable of performing their SUAS operational duties include, but are not limited to,
such things as:

1. The temporary or permanent loss of the dexterity necessary to operate the CS
to safely control the small UA.

2. The inability to maintain the required “see and avoid” vigilance due to blurred
vision.

3. The inability to maintain proper situational awareness of the small UA
operations due to illness and/or medication(s), such as after taking
medications with cautions not to drive or operate heavy machinery.

4. A debilitating physical condition, such as a migraine headache or moderate or
severe body ache(s) or pain(s) that would render the remote PIC, person
manipulating the controls, or VO unable to perform sUAS operational duties.
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5. A hearing or speaking impairment that would inhibit the remote PIC, person
manipulating the controls, and VO from effectively communicating with each
other. In a situation such as this, the remote PIC must ensure that an
alternative means of effective communication is implemented. For example, a
person who is hearing impaired may be able to effectively use sign language
to communicate.

VLOS Aircraft Operation. The remote PIC and person manipulating the controls must
be able to see the small UA at all times during flight. Therefore, the small UA must be
operated closely enough to the CS to ensure visibility requirements are met during

small UA operations. This requirement also applies to the VO, if used during the aircraft
operation. However, the person maintaining VLOS may have brief moments in which he
or she is not looking directly at or cannot see the small UA, but still retains the capability
to see the UA or quickly maneuver it back to VLOS. These moments can be for the safety
of the operation (e.g., looking at the controller to see battery life remaining) or for
operational necessity. For operational necessity, the remote PIC or person manipulating
the controls may intentionally maneuver the UA so that he or she loses sight of it for brief
periods of time. Should the remote PIC or person manipulating the controls lose VLOS of
the small UA, he or she must regain VLOS as soon as practicable. For example, a remote
PIC stationed on the ground utilizing a small UA to inspect a rooftop may lose sight of
the aircraft for brief periods while inspecting the farthest point of the roof. As another
example, a remote PIC conducting a search operation around a fire scene with a

small UA may briefly lose sight of the aircraft while it is temporarily behind a dense
column of smoke. However, it must be emphasized that even though the remote PIC may
briefly lose sight of the small UA, he or she always has the see-and-avoid responsibilities
set out in part 107, 88 107.31 and 107.37. The circumstances of what would prevent a
remote PIC from fulfilling those responsibilities will vary, depending on factors such as
the type of UAS, the operational environment, and distance between the remote PIC and
the UA. For this reason, there is no specific time interval that interruption of VLOS is
permissible, as it would have the effect of potentially allowing a hazardous interruption
or prohibiting a reasonable one. If VLOS cannot be regained, the remote PIC or person
manipulating the controls should follow pre-determined procedures for a loss of VLOS.
These procedures are determined by the capabilities of the SUAS and may include
immediately landing the UA, entering hover mode, or returning to home sequence. Thus,
the VLOS requirement would not prohibit actions such as scanning the airspace or briefly
looking down at the small UA CS.

Unaided Vision. VLOS must be accomplished and maintained by unaided vision, except
vision that is corrected by the use of eyeglasses (spectacles) or contact lenses. Vision
aids, such as binoculars, may be used only momentarily to enhance situational awareness.
For example, the remote PIC, person manipulating the controls, or VO may use vision
aids to avoid flying over persons or conflicting with other aircraft. Similarly, first person
view devices may be used during operations, but do not satisfy the VLOS requirement.
While the rule does not set specific vision standards, the FAA recommends that remote
PICs, persons manipulating the controls, and VOs maintain 20/20 distant vision acuity
(corrected) and normal field of vision.
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5.7.2 VO. The use of a VO is optional. The remote PIC may choose to use a VO to supplement

5.8

situational awareness and VLOS. Although the remote PIC and person manipulating the
controls must maintain the capability to see the UA, using one or more VOs allows the
remote PIC and person manipulating the controls to conduct other mission-critical duties
(such as checking displays) while still ensuring situational awareness of the UA. The VO
must be able to effectively communicate:

e The small UA location, attitude, altitude, and direction of flight;
e The position of other aircraft or hazards in the airspace; and
e The determination that the UA does not endanger the life or property of another.

5.7.2.1  Toensure that the VO can carry out his or her duties, the remote PIC must
ensure that the VO is positioned in a location where he or she is able to see the
small UA sufficiently to maintain VLOS. The remote PIC can do this by
specifying the location of the VO. The FAA also requires that the remote PIC
and VO coordinate to 1) scan the airspace where the small UA is operating for
any potential collision hazard, and 2) maintain awareness of the position of
the small UA through direct visual observation. This would be accomplished
by the VO maintaining visual contact with the small UA and the surrounding
airspace, and then communicating to the remote PIC and person manipulating
the controls the flight status of the small UA and any hazards which may enter
the area of operation, so that the remote PIC or person manipulating the
controls can take appropriate action.

5.7.2.2  To make this communication possible, the remote PIC, person manipulating
the controls, and VO must work out a method of effective communication,
which does not create a distraction and allows them to understand each other.
The communication method must be determined prior to operation. This
effective communication requirement would permit the use of
communication-assisting devices, such as a hand-held radio, to facilitate
communication from a distance.

Operation Near Airports; in Certain Airspace; in Prohibited or Restricted Areas; or
in the Proximity of Certain Areas Designated by a Notice to Airmen (NOTAM).
Though many sUAS operations will occur in uncontrolled airspace, there are some that
may need to operate in controlled airspace. Operations in Class B, Class C, or Class D
airspace, or within the lateral boundaries of the surface area of Class E airspace
designated for an airport, are not allowed unless that person has prior authorization from
air traffic control (ATC). The link to the current authorization process can be found at
www.faa.gov/uas/. The SUAS remote PIC must understand airspace classifications and
requirements. Failure to do so would be in violation of the part 107 regulations and may
potentially have an adverse safety effect. Although sSUAS will not be subject to part 91,
the equipage and communications requirements outlined in part 91 were designed to
provide safety and efficiency in controlled airspace. Accordingly, while SUAS operating
under part 107 are not subject to part 91, as a practical matter, ATC authorization or
clearance may depend on operational parameters similar to those found in part 91. The
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FAA has the authority to approve or deny aircraft operations based on traffic density,
controller workload, communication issues, or any other type of operations that could
potentially impact the safe and expeditious flow of air traffic in that airspace. Those
planning SUAS operations in controlled airspace are encouraged to contact the FAA as
early as possible. (For suggested references, please see paragraph 2.3.)

Small UA Operations Near an Airport—Notification and Permissions. Unless the flight is
conducted within controlled airspace, no notification or authorization is necessary to
operate at or near an airport. When operating in the vicinity of an airport, the remote PIC
must be aware of all traffic patterns and approach corridors to runways and landing areas.
The remote PIC must avoid operating anywhere that the presence of the SUAS may
interfere with operations at the airport, such as approach corridors, taxiways, runways, or
helipads. Furthermore, the remote PIC must yield right-of-way to all other aircraft,
including aircraft operating on the surface of the airport.

58.1.1 Remote PICs are prohibited from operating their small UA in a manner that
interferes with operations and traffic patterns at airports, heliports, and
seaplane bases. While a small UA must always yield right-of-way to a
manned aircraft, a manned aircraft may alter its flightpath, delay its landing,
or take off in order to avoid an SUAS that may present a potential conflict or
otherwise affect the safe outcome of the flight. For example, a UA hovering
200 feet above a runway may cause a manned aircraft holding short of the
runway to delay takeoff, or a manned aircraft on the downwind leg of the
pattern to delay landing. While the UA in this scenario would not pose an
immediate traffic conflict to the aircraft on the downwind leg of the traffic
pattern or to the aircraft intending to take off, nor would it violate the
right-of-way provision of § 107.37(a), the small UA would have interfered
with the operations of the traffic pattern at an airport.

5.8.1.2 In order to avoid interfering with operations in a traffic pattern, remote PICs
should avoid operating in the traffic pattern or published approach corridors
used by manned aircraft. When operational necessity requires the remote PIC
to operate at an airport in uncontrolled airspace, the remote PIC should
operate the small UA in such a way that the manned aircraft pilot does not
need to alter his or her flightpath in the traffic pattern or on a published
instrument approach in order to avoid a potential collision. Because remote
PICs have an obligation to yield right-of-way to all other aircraft and avoid
interfering in traffic pattern operations, the FAA expects that most remote
PICs will avoid operating in the vicinity of airports because their aircraft
generally do not require airport infrastructure, and the concentration of other
aircraft increases in the vicinity of airports.

Air Traffic Organization (ATO). The ATO does not have the authority to deny SUAS

operations on the basis of equipage that exceeds the part 107 requirements. Because
additional equipage and technologies, such as geo-fencing, have not been certificated by
the FAA, they need to be examined on a case-by-case basis in order for the FAA to
determine their reliability and functionality. Additionally, requiring ATC to review
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equipage would place a burden on ATC and detract from other duties. Instead, a remote
pilot who wishes to operate in controlled airspace because he or she can demonstrate
mitigations through equipage may do so by applying for a waiver (see paragraph 5.19).

Recurring or Long-Term Operations. For recurring or long-term operations in a given
volume of controlled airspace, prior authorization could perhaps include a letter of
agreement (LOA) to identify shortfalls and establish operating procedures for SUAS.
This LOA will outline the ability to integrate into the existing air traffic operation and
may improve the likelihood of access to the airspace where operations are proposed. This
agreement will ensure all parties involved are aware of limitations and conditions and
will enable the safe flow of aircraft operations in that airspace. For short-term or
short-notice operations proposed in controlled airport airspace, a LOA may not be
feasible. Prior authorization is required in all cases.

Temporary Flight Restrictions. Certain temporary flight restrictions
(http://tfr.faa.gov/tfr2/list.html) may be imposed by way of a NOTAM
(https://pilotweb.nas.faa.gov/PilotWeb/). Therefore, it is necessary for the SUAS remote
PIC to check for NOTAMs before each flight to determine if there are any applicable
airspace restrictions.

Type of Airspace. It is important that SUAS remote PICs also be aware of the type of
airspace in which they will be operating their small UA. Referring to the B4UFly app or a
current aeronautical chart (http://faacharts.faa.gov/) of the intended operating area will
aid the SUAS remote PIC’s decisionmaking regarding operations in the NAS.

Preflight Familiarization, Inspection, and Actions for Aircraft Operation. The
remote PIC must complete a preflight familiarization, inspection, and other actions, such
as crewmember briefings, prior to beginning flight operations. The FAA has produced
many publications providing in-depth information on topics such as aviation weather,
aircraft loading and performance, emergency procedures, ADM, and airspace, which
should all be considered prior to operations (see paragraph 5.20). Additionally, all remote
pilots are encouraged to review FAA publications (see paragraph 2.3).

Prior to Flight. The remote PIC must:

1. Conduct an assessment of the operating environment. The assessment must
include at least the following:

e Local weather conditions,
e Local airspace and any flight restrictions,
e The location of persons and property on the surface, and

e Other ground hazards.
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2. Ensure that all persons directly participating in the small UA operation are
informed about the following:

e Operating conditions,

e Emergency p