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DEFINITIONS

Certificate of W aiver or Authorization (COA)— The terms "certificate of waiver” and
"certificate of authorization” mean a Federal Aviation Administration grant of approval for a
specific flight operation. Applications for a COA are only accepted from public entities. An
application may be referred to the FAA Office of the Chief Counsel (AGC), for determination of the
status of an applicant, i.e., public or civil. COAs are typically issued for a period of up to one year, but
may be issued for a lesser duration if requested or deemed appropriate.

Civil Applicants - Approvals for civil applications using the special airworthiness process receive
their airworthiness certification as part of the review process with the FAA

Civil UAS - Obtaining an experimental airworthiness certificate for a particular UAS is currently the
only way civil operators of unmanned aircraft are accessing the NAS. Experimental certificate
regulations preclude carrying people or property for compensation or hire, but do allow operations
for research and development, flight and sales demonstrations and crew training. The FAAIs
working with civilian operators to collect technical and operational data that will help refine the
UAS airworthiness certification process. The agency is currently developing a future path for safe
integration of civil UAS into the NAS as part of NextGen implementation.

Model Aircraft - Recreational use of airspace by model aircraft is covered by FAA Advisory
Circular 91-57, which generally limits operations to below 400 feet above ground level and away
from airports and air traffic. In 2007, the FAA clarified that AC 91-57 only applies to modelers, and
specifically excludes individuals or companies flying model aircraft for business purposes.

Pilotin Command (PIC): The person who has final authority and responsibility for the operation
and safety of flight, has been designated as pilot in command before or during the flight, and holds
the appropriate category, class, and type rating, if appropriate, for the conduct of the flight. The
responsibility and authority ofthe pilot in command as described by 14 CFR 91.3, Responsibility and
Authority ofthe Pilotin Command, apply to the unmanned aircraft PIC. The pilot in command
position may rotate duties as necessary with equally qualified pilots. The individual designated as
PIC may change during flight.

Public Aircraft - An aircraft operated by a public user which is intrinsically governmental in
nature (i.e. federal, state, and local agencies). Examples of public entities are Department of Defense
(DoD) and its military branches; other local, state, and federal government agencies; and state
universities. Refer to 14 CFR 1.1, General Definitions, for a complete definition of a public aircraft.

Public UAS - COAs are available to public entities that want to fly a UAS in civil airspace. Common
uses today include law enforcement, firefighting, border patrol, disaster relief, search and rescue,
military training, and other government operational missions.

Unmanned Aircraft—The term "unmanned aircraft” means an aircraft that is operated without
the possibility of direct human intervention from within or on the aircraft.

Unmanned Aircraft System—The term "unmanned aircraft system" means an unmanned aircraft
and associated elements (including communication links and the components that control the
unmanned aircraft) that are required for the pilot in command to operate safely and efficiently in
the national airspace system.

UAS Test Sites
In the FAA Modernization and Reform Act of 2012, Congress directed the FAAto establish a
program to integrate UAS into the national airspace system at six test ranges.
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DepartmentofTransportation Advisory Circular 91-57

» Simply stated, an unmanned aircraft is a device that is used, or is intended to be used, for
flight in the air with no onboard pilot.

» These devices may be as simple as a remotely controlled model aircraft used for
recreational purposes or as complex as surveillance aircraft flying over hostile areas in
warfare.

» They may be controlled either manually or through an autopilot using a data link to
connect the pilot to their aircraft.

* They may perform a variety of public services: surveillance, collection of air samples to
determine levels of pollution, or rescue and recovery missions in crisis situations.

* They range in size from wingspans of four inches to 246 feet (like a Boeing 737); and can
weigh from approximately four ounces to over 25,600 pounds.

The one thing they have in common is that their numbers and uses are growing dramatically. In
the United States alone, approximately 50 companies, universities, and government
organizations are developing and producing some 155 unmanned aircraft designs. Regulatory
standards need to be developed to enable current technology for unmanned aircraft to comply
with Title 14 Code of Federal Regulations (CFR).

FAA Fact Sheet: The FAAfirst authorized use ofunmanned aircraft in the NAS in 1990. Since then,

the agency has authorized limited use of UAS for important missions in the public interest, such as

firefighting, disaster relief, search and rescue, law enforcement, border patrol, military training and
testing and evaluation.

Unmanned aircraft are flying now in the national airspace system under very controlled conditions.
Operations potentially range from ground level to above 50,000 feet, depending on the specific type
of aircraft. However, UAS operations are currently not authorized in Class B airspace, which exists
over major urban areas and contains the highest density of manned aircraft in the National
Airspace System.

There are currently two ways to get FAAapproval to operate a UAS. The first is to obtain an
experimental airworthiness certificate for private sector (civil) aircraft to do research and
development, training and flight demonstrations. The second is to obtain a Certificate of Waiver or
Authorization (COA) for public aircraft. Routine operation of UAS over densely-populated areas is
prohibited.

A New Office for New Technology

In 2012, the FAA established the Unmanned Aircraft Systems Integration Office to provide a one-
stop portal for civil and public use UAS in US. airspace. This office is developing a comprehensive
plan to integrate and establish operational and certification requirements for UAS. It will also
oversee and coordinate UAS research and development.
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Public Law 112-95 Feb 14, 2012

SEC. 332. Integration of Civil Unmanned Aircraft Systems into National Airspace System

[a] REQUIRED PLANNING FOR INTEGRATION —

(1] COMPREHENSIVE PLAN.

(3] DEADLINE.—The plan required under paragraph [1) shall provide for the safe integration of
civil unmanned aircraft systems into the national airspace system as soon as practicable, but not
later than September 30, 2015.

(b) STANDARDS FOR OPERATION AND CERTIFICATION.—Not later than December 31, 2015, the
Administrator shall develop and implement operational and certification requirements for the
operation of public unmanned aircraft systems in the national airspace system.

FAA Interim Operational Approval Guidance 08-01; Unmanned Aircraft Systems Operations in
the USNational Airspace System

The proliferation of UAS into the NAS has resulted in an increased demand for the FAAto process a
large number of applications to review for operational approvals. These approvals are required due
to the fact that unmanned aircraft (UA) are not compliant with various sections of Title 14 of the
Code of Federal Regulations (14 CFR) and therefore, require an alternate means of compliance.
Most notably, the lack of an on-board pilot requires an alternate method of the "see-and-avoid”
provisions of 14 CFR91.113. Restrictions/Requirements:

8.2.5 Flight Over Populated Areas Routine UAS operations shall not be conducted over urban or
populated areas. UAS operations may be approved in emergency or relief situations if the proposed
mitigation strategies are found to be acceptable.

8.2.6 Flight Over Heavily Trafficked Roads or Open-air Assembly of People UAS operations
shall avoid these areas.

8.2.7 Day/Nighttime Operations All UAS operations outside of Class Aairspace must be
conducted during daylight hours.

8.2.9 Autonomous Operations It is generally understood that most UAS have some level of
autonomy associated with its operation. Although it is possible to have a completely manual UAS,
which requires a pilot-in-the-loop, the majority of UAS are autonomous to a certain degree. Only
those UAS that have the capability of pilot intervention, or pilot-on-the-loop, shall be allowed in the
NAS outside of Restricted, Prohibited, or Warning areas. UAS that are designed to be completely
autonomous, with no capability of pilot intervention, are not authorized in the national airspace
system.

9.1 UAS Pilot Qualifications

The FAA s focused on insuring that UAS pilots have a common level of understanding of federal
aviation regulations applicable to the airspace where the UAwill operate. Pilots are responsible for
a thorough preflight inspection of the UAS. They are accountable for controlling their aircraft to the
same responsible standards as the pilot of a manned aircraft. Pilot qualifications for UAS operations
conducted under IFR are addressed in this section. The following items apply to the pilots ofall
UAS:

* One pilot in command (PIC) must be designated at all times.

» The PIC of an aircraft is directly responsible, and is the final authority of, the operation of that
aircraft.

* Pilots must not perform crew duties for more than one UAS at a time.

* Pilots are not allowed to perform concurrent duties both as pilot and observer.
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GAO: Unmanned Aircraft Systems:

Why GAO Did This Study

UAS do not carry a pilot on board, but instead operate on pre-programmed routes and by following
commands from pilot-operated ground stations. UAS can be small, generally 55 pounds or less, or
large. Current domestic uses include law enforcement, forest fire monitoring, border security,
weather research, and scientific data collection. However, current uses are limited. FAA authorizes
UAS operations on a case-by-case basis after conducting a safety review.

Currently, FAA authorizes all domestic military; public (academic institutions, federal, state, and
local governments including law enforcement organizations); and civil (private sector entities) UAS
operations on a limited basis after conducting a case-by-case safety review. Federal, state, and local
government agencies must apply for Certificates of Waiver or Authorization (COA), while civil
operators must apply for special airworthiness certificates in the experimental category. Because
special airworthiness certificates do not allow commercial operations, there is currently no means
for FAAto authorize commercial UAS operations.

Since FAA started issuing COAs in January 2007,1,428 COAs have been issued. At present, under
COA or special airworthiness certification, UAS operations are permitted for specific time frames
(generally 12 to 24 months); locations; and operations. So, one agency can be issued multiple COAs
to operate one UAS for the same purpose. In 2012, FAAissued 391 COAsto 121 federal, state, and
local government entities across the United States, including law enforcement entities as well as
academic institutions

GAO earlier reported that unmanned aircraft systems (UAS) could not meet the aviation safety
requirements developed for manned aircraft and posed several obstacles to operating safely and
routinely in the national airspace system. These include 1) the inability for UAS to detect, sense, and
avoid other aircraft and airborne objects in a manner similar to "see and avoid” by a pilot in a
manned aircraft; 2) vulnerabilities in the command and control of UAS operations; 3) the lack of
technological and operational standards needed to guide the safe and consistent performance of
UAS; and 4) the lack of final regulations to accelerate the safe integration of UAS into the national
airspace.

UAS aircraft do not carry a human operator on board, but instead operate on pre-programmed
routes or by following commands from pilot-operated ground stations. These aircraft are also
referred to as "unmanned aerial vehicles,” "remotely piloted aircraft,” "unmanned aircraft,” or
"drones.” The term "unmanned aircraft system”is used to recognize that a UAS includes not only
the airframe, but also associated elements such as a ground station and the communications links.

GAO July 2012: Current domestic uses of UAS are limited and include law enforcement, monitoring
or fighting forest fires, border security, weather research, and scientific data collection. UAS have a
wide-range of potential uses, including commercial uses such as pipeline, utility, and farm fence
inspections; vehicular traffic monitoring; real estate and construction site photography; relaying
telecommunication signals; and crop dusting. FAA's long-range goal is to permit, to the greatest
extent possible, routine UAS operations in the national airspace system while ensuring safety. Using
UAS for commercial purposes is not currently allowed in the national airspace. As the list of
potential uses for UAS grows, so do the concerns about how they will affect existing military and
non-military aviation as well as concerns about how they might be used.
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Table 1: Key Federal UAS Stakeholders and Their UAS integration role
Roles Integrating UAS into the National Airspace
Key stakeholders

Federal Aviation Administration (FAA) FAA’s UAS Integration Office is responsible for ensuring that
UAS operate safely in the national airspace.
Department of Defense (DOD) DOD provides FAA with UAS operational and safety data, as

well as research and development support.

National Aeronautics and Space Administration (NASA)  NASA provides research and development and testing on UAS
integration efforts.

Department of Homeland Security (DHS) DHS’s Customs and Border Patrol has provided flight
demonstrations to FAA’s Next Generation Air Transportation
System (NextGen) Office.

General Services Administration (GSA) The General Services Administration (GSA) is responsible for
tracking the federal government’s UAS inventory. Federal
agencies that own or lease UAS report their UAS inventory, cost
and utilization data to GSA.

Department of Justice (DOJ) DOJ’s National Institute of Justice is responsible, in part, for
assisting the technology needs—including UAS—of local, state,
and tribal law enforcement agencies.

Meeting the 2012 Act's Requirements Will Continue to Challenge FAA

January 31, 2013 FAA Modernization and Reform Act of 2012 requirement Status of action
Deadline
05/14/2012 Enter into agreements with appropriate government agencies to In process
simplify the process for issuing COAs or waivers for public UAS.
05/14/2012 Expedite the issuance of a COA for public safety entities. Completed
08/12/2012 Establish a program to integrate UAS into the national airspace at In process
6 test ranges. This program is to terminate 5 years after date of
enactment.
08/12/2012 Develop an Arctic UAS operation plan and initiate a process to Completed

work with relevant federal agencies and national and international

communities to designate permanent areas in the Arctic where

small unmanned aircraft may operate 24 hours per day for

research and commercial purposes.
08/12/2012 Determine whether certain UAS can fly safely in the national In process

airspace before the completion of the Act’s requirements fora

comprehensive plan and rulemaking to safely accelerate the

integration of civil UAS into the national airspace or the Act’s

requirement for issuance of guidance regarding the operation of

public UAS including operating a UAS with a COA or waiver.

11/10/2012 Develop a comprehensive plan to safely accelerate integration of In process
civil UAS into national airspace.
11/10/2012 Issue guidance regarding operation of civil UAS to expedite COA In process

process; provide a collaborative process with public agencies to
allow an incremental expansion of access into the national
airspace as technology matures and the necessary safety analysis
and data become available and until standards are completed and
technology issues are resolved; facilitate capability of public
entities to develop and use test ranges; provide guidance on public
entities’ responsibility for operation.
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GAO July 2012: Obstacles to Safe and Routine Integration of UAS:

Sense and avoid technologies. To date, no suitable technology has been identified that would
provide UAS with the capability to meet the detect, sense, and avoid requirements of the national
airspace system.

Command and control communications. Similar to what we previously reported, ensuring
uninterrupted command and control for UAS remains a key obstacle for safe and routine
integration into the national airspace.

Standards. Arigorous certification process with established performance thresholds is needed to
ensure that UAS and pilots meet safety, reliability, and performance standards. Minimum aviation
system standards are needed in three areas: performance; command and control communications;
and sense and avoid.

Regulations. FAAregulations govern the routine operation of most aircraft in the national airspace
system. However, these regulations do not contain provisions to address issues relating to
unmanned aircraft.

Security requirements have yet to be developed for UAS ground control stations—the UAS
equivalent of the cockpit

Privacy concerns over collection and use ofsurveillance data. Following the enactment of the
UAS provisions of the 2012 FAA reauthorization act, members of Congress, a civil liberties
organization, and others have expressed concern that the increased use of UAS for surveillance and
other purposes in the national airspace has potential privacy implications.

Proposed legislation in the 112th session of Congress, seeks to limit or serve as a check on uses of
UAS by, for example, limiting the ability ofthe federal government to use UAS to gather information
pertaining to criminal conduct without a warrant.

Currently, no federal agency has specific statutory responsibility to regulate privacy matters
relating to UAS.

Representatives from one civil liberties organization told us that since FAA has responsibility to
regulate the national airspace, it could be positioned to handle responsibility for incorporating
rules that govern UAS use and data collection. Some stakeholders have suggested that the FAA has
the opportunity and responsibility to incorporate such privacy issues into the small UAS rule that is
currently underway and in future rulemaking procedures. However, FAA officials have said that
regulating these sensors is outside the FAA's mission, which is primarily focused on aviation safety,
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Model Aircraft flyers:
Owners of model aircraft do not require a COAto operate their aircraft

Furthermore, as part of its 2012 reauthorization act, FAA is prohibited from developing any rule or
regulation for model aircraft under a specified set of conditions. The Academy of Model
Aeronautics, which promotes the development of model aviation as a recognized sport and
represents a membership of over 150,000, published several documents to guide model aircraft
users on safety, model aircraft size and speed, and use.

Public Law 112-95 Feb 14, 2012
SEC. 336. Special Rule for Model Aircraft.

(a) IN GENERAL.—Notwithstanding any other provision of law relating to the incorporation of
unmanned aircraft systems into Federal Aviation Administration plans and policies, including this
subtitle, the Administrator of the Federal Aviation Administration may not promulgate any rule or
regulation regarding a model aircraft, or an aircraft being developed as a model aircraft, if—

Thisdocumentand the processes prescribed do not apply to hobbyists and amateur model
aircraft users when operating systemsfor sport and recreation. Those individuals should seek
guidance under Advisory Circular (AC) 91-57, Model Aircraft Operating Standards, which is
currently under revision.
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Federal Aviation
Administration

FactSheet- Unmanned Aircraft Systems (UAS)

For Immediate Release
February 19, 2013

Contact: Les Dorr or Alison Duquette
Phone: (202) 267-3883

Unmanned Aircraft Systems (UAS) come in a variety of shapes and sizes and serve diverse purposes.
They may have a wingspan as large as a Boeing 737 or smaller than a radio-controlled model airplane.
Regardless of size, the responsibility to fly safely applies equally to manned and unmanned aircraft
operations.

Because they are inherently different from manned aircraft, introducing UAS into the nation’s airspace is
challenging for both the FAA and aviation community. UAS must be integrated into a National Airspace
System (NAS) that is evolving from ground-bhased navigation aids to a GPS-based system in NextGen.
Safe integration of UAS involves gaining a better understanding of operational issues, such as training
requirements, operational specifications and technology considerations.

The FAA's Role: Safety

Safety is the FAA's top mission, and the agency maintains the world's safest aviation system. As a
provider of air traffic control services, the FAA also must ensure the safety and efficiency of the nation’s
entire airspace.

The FAA first authorized use of unmanned aircraft in the NAS in 1990. Since then, the agency has
authorized limited use of UAS for important missions in the public interest, such as firefighting, disaster
relief, search and rescue, law enforcement, border patrol, military training and testing and evaluation.
Today, UAS perform border and port surveillance by the Department of Homeland Security, help with
scientific research and environmental monitoring by NASA and NOAA, support public safety by law
enforcement agencies, help state universities conduct research, and support various other missions for
public (government) entities.

Unmanned aircraft are flying now in the national airspace system under very controlled conditions.
Operations potentially range from ground level to above 50,000 feet, depending on the specific type of
aircraft. However, UAS operations are currently not authorized in Class B airspace, which exists over
major urban areas and contains the highest density of manned aircraft in the National Airspace System.

There are currently two ways to get FAA approval to operate a UAS. The first is to obtain an experimental
airworthiness certificate for private sector (civil) aircraft to do research and development, training and
flight demonstrations. The second is to obtain a Certificate of Waiver or Authorization (COA) for public
aircraft. Routine operation of UAS over densely-populated areas is prohibited.
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Civil UAS

Obtaining an experimental airworthiness certificate for a particular UAS is currently the only way civil
operators of unmanned aircraft are accessing the NAS. Experimental certificate regulations preclude
carrying people or property for compensation or hire, but do allow operations for research and
development, flight and sales demonstrations and crew training. The FAA is working with civilian
operators to collect technical and operational data that will help refine the UAS airworthiness certification
process. The agency is currently developing a future path for safe integration of civil UAS into the NAS
as part of NextGen implementation,

Public UAS
COAs are available to public entities that want to fly a UAS in civil airspace. Common uses today include

law enforcement, firefighting, border patrol, disaster relief, search and rescue, military training, and other
government operational missions.

Applicants make their request through an online process and the FAA evaluates the proposed
operation to see if it can be conducted safely.

The COA allows an operator to use a defined block of airspace and includes special provisions unique
to the proposed operation. For instance, a COA may require flying only under Visual Flight Rules
(VFR) and/or only during daylight hours. COAs usually are issued for a specific period— up to two
years in many cases.

Most COAs require coordination with an appropriate air traffic control facility and may require a
transponder on the UAS to operate in certain types of airspace.

Because UAS technology cannot currently comply with “see and avoid” rules that apply to all aircraft, a
visual observer or an accompanying “chase plane” must maintain visual contact with the UAS and
serve as its “eyes” when operating outside airspace restricted from other users.

COAs Issued:

2009 146
2010 298
2011 313
2012 257

There were 327 COAs active as of February 15, 2013.

Streamlining the Process
The FAA has been working with its government partners to streamline COA procedures. In 2009, the
FAA, NASA and the Departments of Defense and Homeland Security formed a UAS Executive

Committee, or “ExCom” to address UAS integration issues. The ExCom established a working group that
developed suggestions to expedite the COA process and increase transparency.

For new applications from public users, the FAA has an on-line process that ensures paperwork is
complete and ready to be assessed. Today, the average time to issue an authorization for non-
emergency operations is less than 60 days, and the renewal period is two years. The agency has
expedited procedures in place to grant one-time COAs for time-sensitive emergency missions, such as
disaster relief and humanitarian efforts.

Model Aircraft
Recreational use of airspace by model aircraft is covered by FAA Advisory Circular 91-57, which
generally limits operations to below 400 feet above ground level and away from airports and air traffic. In
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2007, the FAA clarified that AC 91-57 only applies to modelers, and specifically excludes individuals or
companies flying model aircraft for business purposes.

The FAA guidance is available at: http://www.faa.gov/documentLibrary/media/Advisory_Circular/91-
57.pdf

Operation and Certification Standards

Integrating UAS into the nation’s airspace presents both opportunities and challenges. However,
everything the FAA does is focused on ensuring the safety ofthe nation’s aviation system. New policies,
procedures and approval processes will address the increasing desire by civilian operators to fly UAS in
the NAS. Developing and implementing new UAS standards and guidance is a long-term effort.

The FAA chartered a UAS Aviation Rulemaking Committee in 2011 to develop inputs and
recommendations on appropriate operational procedures, regulatory standards and policies before
allowing routine UAS access to the nation’s airspace.

The FAA has asked RTCA- organized in 1935 as the Radio Technical Commission for Aeronautics, a
group that facilitates expert advice to the agency on technical issues - to work with industry to assist in
the development of UAS standards. RTCA's technical group will address how UAS will handle
communication, command and control and how they will “sense and avoid” other aircraft.

The FAA continues to work closely with its international aviation counterparts to harmonize standards,
policies, procedures and regulatory requirements.

UAS Test Sites

In the FAA Modernization and Reform Act 0f 2012, Congress directed the FAA to establish a program to
integrate UAS into the national airspace system at six test ranges. The designation and operation of test
sites will be a tool for testing all aspects of UAS integration. Some facets of test site selection and
operation include:

Safe designation of airspace for integrated manned and unmanned flight operations in the national
airspace system

Development of certification standards and air traffic requirements for unmanned flight operations
Coordinating with and leveraging the resources of NASA and the Department of Defense
Addressing both civil and public unmanned aircraft systems

Ensuring that the program is coordinated with the Next Generation Air Transportation System
Ensuring the safety of unmanned aircraft systems and related navigation procedures before they are
integrated into the national airspace system

The FAA issued a Screening Information Request on February 14, 2013 for proposals to manage these
sites. You can read the press release here: (http:/Aww.faa.gov/news/press_releases/news_story.cfm?newsld=14313)
http://www.faa.gov/news/press_releases/news_story.cfm?newsld=14313
(http://www.faa.gov/news/press_releases/news_story.cfm?newsld=14313)

Small Unmanned Aircraft

Small unmanned aircraft (SUAS) are likely to grow most quickly in civil and commercial operations
because of their versatility and relatively low initial cost and operating expenses. The FAA is working on a
proposed rule governing the use of a wide range of small civil unmanned aircraft systems.
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The 2012 reauthorization bill also directed the FAA to “allow a government public safety agency to
operate unmanned aircraft weighing 4.4 pounds or less” under certain restrictions. The bill specified
these UAS must be flown within the line of sight of the operator, less than 400 feet above the ground,
during daylight conditions, inside Class G (uncontrolled) airspace and more than five miles from any
airport or other location with aviation activities.

Prior to the congressional action, the FAA and the Justice Department had been working on an
agreement to streamline the COA process for law enforcement - an agreement that also meets the
mandate. Initially, law enforcement organizations will receive a COA for training and performance
evaluation. When the organization has shown proficiency in flying its UAS, it will receive an operational
COA. The agreement expands the allowable UAS weight up to 25 pounds.

A New Office for New Technology

In 2012, the FAA established the Unmanned Aircraft Systems Integration Office to provide a one-stop
portal for civil and public use UAS in U.S. airspace. This office is developing a comprehensive plan to
integrate and establish operational and certification requirements for UAS. It will also oversee and
coordinate UAS research and development.

Over more than 50 years, the FAA has a proven track record of introducing new technology and aircraft
safely into the NAS. The agency will successfully meet the challenges posed by UAS technology in a
thoughtful, careful manner that ensures safety and addresses privacy issues while promoting economic
growth.

For more information: http://lwww.faa.gov/about/initiatives/uas/ (http:/Amwv.faa.gov/about/initiatives/uas/)

This page can be viewed online at: http://www.faa.gov/news/fact_sheets/news_story.cfm?newsld=14153
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126 STAT. PUBLIC LAW 112-95—FEB. 14, 2012

(e) Use of Designees.—The Administrator may use designees
to carry out subsection (a) to the extent practicable in order to
minimize the burdens on pilots.

(fH)Reportto Congress.—

(1) In general.—Not later than 1 year after the date
of enactment of this Act, and annually thereafter, the Adminis-
trator shall submit to the Committee on Transportation and
Infrastructure of the House of Representatives and the Com-
mittee on Commerce, Science, and Transportation of the Senate
a report on the issuance of improved pilot licenses under this
section.

(2) Expiration.—The Administrator shall not be required
to submit annual reports under this subsection after the date
on which the Administrator has issued improved pilot licenses
under this section to all pilots.

Subtitle B—Unmanned Aircraft Systems

49 USC 40101 SEC. 331. DEFINITIONS.

R%Siicabimy_ In this subtitle, the following definitions apply:

(1) Arctic.—The term “Arctic” means the United States
zone of the Chukchi Sea, Beaufort Sea, and Bering Sea north
ofthe Aleutian chain.

(2) Certificate of waiver; certificate of authoriza-
tion.—The terms “certificate of waiver” and “certificate of
authorization” mean a Federal Aviation Administration grant
of approval for a specific flight operation.

(3) Permanent areas.—The term “permanent areas”
means areas on land or water that provide for launch, recovery,
and operation of small unmanned aircraft.

(4) Public unmanned aircraft system.—The term “public
unmanned aircraft system” means an unmanned aircraft
system that meets the qualifications and conditions required
for operation of a public aircraft (as defined in section 40102
oftitle 49, United States Code).

(5) Sense and avoid capability.—The term “sense and
avoid capability” means the capability of an unmanned aircraft
to remain a safe distance from and to avoid collisions with
other airborne aircraft.

(6) Small unmanned aircraft.—The term “small
unmanned aircraft” means an unmanned aircraft weighing less
than 55 pounds.

(7) Test range.—The term “test range” means a defined
geogrgphic area where research and development are con-

ucted.

(8) Unmanned aircraft.—The term “unmanned aircraft”
means an aircraft that is operated without the possibility of
direct human intervention from within or on the aircraft.

(9) Unmanned aircraft system.—The term “unmanned
aircraft system” means an unmanned aircraft and associated
elements (including communication links and the components
that control the unmanned aircraft) that are required for the
pilot in command to operate safely and efficiently in the
national airspace system.
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SEC. 332. INTEGRATION OF CIVIL UNMANNED AIRCRAFT SYSTEMS 49 USC 40101
INTO NATIONAL AIRSPACE SYSTEM. note.

(a) Required Planning for Integration.—

(1) Comprehensive plan—Not later than 270 days after Deadline.
the date of enactment of this Act, the Secretary of Transpor-
tation, in consultation with representatives of the aviation
industry, Federal agencies that employ unmanned aircraft sys-
tems technology in the national airspace system, and the
unmanned aircraft systems industry, shall develop a com-
prehensive plan to safely accelerate the integration of civil
unmanned aircraft systems into the national airspace system.

(2) Contents of plan.—The plan required under para-
graph (1) shall contain, at a minimum, recommendations or
projections on—

(A) the rulemaking to be conducted under subsection
(b), with specific recommendations on how the rulemaking
will—

(i) define the acceptable standards for operation
and certification of civil unmanned aircraft systems;

(ii) ensure that any civilunmanned aircraft system
includes a sense and avoid capability; and

(iii) establish standards and requirements for the
operator and pilot of a civil unmanned aircraft system,
including standards and requirements for registration
and licensing;

(B) the best methods to enhance the technologies and
subsystems necessary to achieve the safe and routine oper-
ation of civil unmanned aircraft systems in the national
airspace system;

(C) a phased-in approach to the integration of civil
unmanned aircraft systems into the national airspace
system;

(D) a timeline for the phased-in approach described
under subparagraph (C);

creation of a safe

(F) airspace designation for cooperative manned and
unmanned flight operations in the national airspace
system;

(G) establishment of a process to develop certification,
flight standards, and air traffic requirements for civil
unmanned aircraft systems at test ranges where such sys-
tems are subject to testing;

(H) the best methods to ensure the safe operation
of civil unmanned aircraft systems and public unmanned
aircraft systems simultaneously in the national airspace
system; and

(I) incorporation of the plan into the annual NextGen
Implementation Plan document (or any successor docu-
ment) ofthe Federal Aviation Administration.

(3) Deadline.—The plan required under paragraph (1)
shall provide for the safe integration of civil unmanned aircraft
systems into the national airspace system as soon as prac-
ticable, but not later than September 30, 2015.

(4) Report to congress.—Not later than 1 year after
the date of enactment of this Act, the Secretary shall submit
to Congress a copy of the plan required under paragraph (1).
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Deadlines. (5) Roadmap.—Not later than 1 year after the date of
Publication. enactment of this Act, the Secretary shall approve and make

Web posting. available in print and on the Administration’s Internet Web

site a 5-year roadmap for the introduction of civil unmanned
aircraft systems into the national airspace system, as coordi-
nated by the Unmanned Aircraft Program Office ofthe Adminis-
tration. The Secretary shall update the roadmap annually.
Deadline. (b) Rulemaking.—Not later than 18 months after the date
Federal Register,  on which the plan required under subsection (a)(1) is submitted
publication. to Congress under subsection (a)(4), the Secretary shall publish
in the Federal Register—

Deadline.

Termination
date.

Standards.

Consultation.

(1) a final rule on small unmanned aircraft systems that
will allow for civil operation of such systems in the national
airspace system, to the extent the systems do not meet the
requirements for expedited operational authorization under sec-
tion 333 ofthis Act;

(2) a notice of proposed rulemaking to implement the rec-
ommendations of the plan required under subsection (a)(1),
with the final rule to be published not later than 16 months
after the date of publication ofthe notice; and

(3) an update to the Administration’s most recent policy
statement on unmanned aircraft systems, contained in Docket
No. FAA-2006-25714.

(c) Pilot Projects.—

(1) Establishment.—-Not later than 180 days after the
date of enactment of this Act, the Administrator shall establish
a program to integrate unmanned aircraft systems into the
national airspace system at 6 test ranges. The program shall
terminate 5 years after the date of enactment of this Act.

(2) Program requirem ents—In establishing the program
under paragraph (1), the Administrator shall—

(A) safely designate airspace for integrated manned
and unmanned flight operations in the national airspace
system;

® develop certification standards and air traffic
requirements for unmanned flight operations at test
ranges;

(C) coordinate with and leverage the resources of the
National Aeronautics and Space Administration and the
Department of Defense;

(D) address both civil and public unmanned aircraft
systems;

(E) ensure that the program is coordinated with the
Next Generation Air Transportation System; and

(F) provide for verification of the safety of unmanned
aircraft systems and related navigation procedures before
integration into the national airspace system.

(3) Test range locations.—In determining the location
of the 6 test ranges of the program under paragraph (1), the
Administrator shall—

(A) take into consideration geographic and climatic
diversity;

(®) take into consideration the location of ground infra-
structure and research needs; and

(C) consult with the National Aeronautics and Space
Administration and the Department of Defense.
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(4) Test range operation.—A project at a test range
shall be operational not later than 180 days after the date
on which the projectis established.

(5) Report to congress.—

(A) In general.—Not later than 90 days after the
date of the termination of the program under paragraph
(1), the Administrator shall submit to the Committee on
Commerce, Science, and Transportation of the Senate and
the Committee on Transportation and Infrastructure and
the Committee on Science, Space, and Technology of the
House of Representatives a report setting forth the
Administrator’s findings and conclusions concerning the
projects.

(B) Additional contents.—The report under subpara-
graph (A) shall include a description and assessment of
the progress being made in establishing special use airspace
to fill the immediate need of the Department of Defense—

(i) to develop detection techniques for small
unmanned aircraft systems; and
(ii) to validate the sense and avoid capability and
operation ofunmanned aircraft systems.
(d) Expanding Use of Unmanned Aircraft Systems
Arctic. —

(1) In general.—Not later than 180 days after the date
of enactment of this Act, the Secretary shall develop a plan
and initiate a process to work with relevant Federal agencies
and national and international communities to designate
permanent areas in the Arctic where small unmanned aircraft
may operate 24 hours per day for research and commercial
purposes. The plan for operations in these permanent areas
shall include the development of processes to facilitate the
safe operation of unmanned aircraft beyond line of sight. Such
areas shall enable over-water flights from the surface to at
least 2,000 feet in altitude, with ingress and egress routes
from selected coastal launch sites.

(2) Agreements.—To implement the plan under paragraph
(1), the Secretary may enter into an agreement with relevant
national and international communities.

(3) Alircraft approval.—Not later than 1 year after the
entry into force of an agreement necessary to effectuate the
purposes of this subsection, the Secretary shall work with rel-
evant national and international communities to establish and
implement a process, or may apply an applicable process
already established, for approving the use ofunmanned aircraft
in the designated permanent areas in the Arctic without regard
to whether an unmanned aircraft is used as a public aircraft,
a civil aircraft, or a model aircraft.

SEC. 333. SPECIAL RULES FOR CERTAIN UNMANNED AIRCRAFT SYS-
TEMS.

(@) In General.—Notwithstanding any other requirement of
this subtitle, and not later than 180 days after the date ofenactment
of this Act, the Secretary of Transportation shall determine if
certain unmanned aircraft systems may operate safely in the
national airspace system before completion of the plan and rule-
making required by section 332 of this Act or the guidance required
by section 334 ofthis Act.

126 STAT. 75
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Determination. (b) Assessment of Unmanned Aircraft Systems.—In making
the determination under subsection (a), the Secretary shall deter-
mine, at a minimum —

(1) which types of unmanned aircraft systems, if any, as

a result of their size, weight, speed, operational capability,

proximity to airports and populated areas, and operation within

visual line of sight do not create a hazard to users of the
national airspace system or the public or pose a threat to
national security; and

(2) whether a certificate of waiver, certificate of authoriza-
tion, or airworthiness certification under section 44704 of title

49, United States Code, is required for the operation of

unmanned aircraft systems identified under paragraph (1).

(c) Requirements for Safe Operation.—If the Secretary
determines under this section that certain unmanned aircraft sys-
tems may operate safely in the national airspace system, the Sec-
retary shall establish requirements for the safe operation of such
aircraft systems in the national airspace system.

49 USC 40101 SEC. 334. PUBLIC UNMANNED AIRCRAFT SYSTEMS.
note. .
Deadline. (a) Guidance.—Not later than 270 days after the date of enact-

ment of this Act, the Secretary of Transportation shall issue guid-
ance regarding the operation of public unmanned aircraft systems
to—

(1) expedite the issuance of a certificate of authorization
process;

(2) provide for a collaborative process with public agencies
to allow for an incremental expansion of access to the national
airspace system as technology matures and the necessary safety
analysis and data become available, and until standards are
completed and technology issues are resolved;

(3) facilitate the capability of public agencies to develop
and use test ranges, subject to operating restrictions required
by the Federal Aviation Administration, to test and operate
unmanned aircraft systems; and

(4) provide guidance on a public entity’s responsibility when
operating an unmanned aircraft without a civil airworthiness
certificate issued by the Administration.

Deadline. (b) Standards for Operation and Certification.—Not later
than December 31, 2015, the Administrator shall develop and imple-
ment operational and certification requirements for the operation
of public unmanned aircraft systems in the national airspace
system.

(c) Agreements With Government Agencies.—

Deadline. (1) In general.—Not later than 90 days after the date
of enactment of this Act, the Secretary shall enter into agree-
ments with appropriate government agencies to simplify the
process for issuing certificates of waiver or authorization with
respect to applications seeking authorization to operate public
unmanned aircraft systems in the national airspace system.

(2) Contents.—The agreements shall—

(A) with respect to an application described in para-

graph (1)—

0] provide for an expedited review of the applica-
tion;
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(ii) require a decision by the Administrator on
approval or disapproval within 60 business days of
the date of submission ofthe application; and

(iii) allow for an expedited appeal if the application
is disapproved;

(B) allow for a one-time approval of similar operations
carried out during a fixed period oftime; and

(C) allow a government public safety agency to operate
unmanned aircraft weighing 4.4 pounds or less, if oper-
ated—

(i) within the line ofsight ofthe operator;

(ii) less than 400 feet above the ground;

(iii) during daylight conditions;

(iv) within Class G airspace; and

(v) outside of 5 statute miles from any airport,
heliport, seaplane base, spaceport, or other location
with aviation activities.

SEC. 335. SAFETY STUDIES.

The Administrator of the Federal Aviation Administration shall
carry out all safety studies necessary to support the integration
of unmanned aircraft systems into the national airspace system.

SEC. 336. SPECIAL RULE FOR MODEL AIRCRAFT.

(a) In General.—Notwithstanding any other provision of law
relating to the incorporation of unmanned aircraft systems into
Federal Aviation Administration plans and policies, including this
subtitle, the Administrator of the Federal Aviation Administration
may not promulgate any rule or regulation regarding a model
aircraft, or an aircraft being developed as a model aircraft, if—

(1) the aircraft is flown strictly for hobby or recreational
use;

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

(3) the aircraft is limited to not more than 55 pounds
unless otherwise certified through a design, construction,
inspection, flight test, and operational safety program adminis-
tered by a community-based organization;

(4) the aircraft is operated in a manner that does not
interfere with and gives way to any manned aircraft; and

(5) when flown within 5 miles of an airport, the operator
of the aircraft provides the airport operator and the airport
air traffic control tower (when an air traffic facility is located
at the airport) with prior notice of the operation (model aircraft
operators flying from a permanent location within 5 miles of
an airport should establish a mutually-agreed upon operating
procedure with the airport operator and the airport air traffic
control tower (when an air traffic facility is located at the
airport)).

(b) Statutory Construction.—Nothing in this section shall
be construed to limit the authority of the Administrator to pursue
enforcement action against persons operating model aircraft who
endanger the safety ofthe national airspace system.

(c) ModelAircraft Defined.—In this section, the term “model
aircraft” means an unmanned aircraft that is—

(1) capable of sustained flight in the atmosphere;

126 STAT.
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(2) flown within visual line of sight of the person operating
the aircraft; and
(3) flown for hobby or recreational purposes.

Subtitle C—Safety and Protections

SEC. 341. AVIATION SAFETY WHISTLEBLOWER INVESTIGATION OFFICE.

Section 106 (as amended by this Act) is further amended by
adding at the end the following:

“(t) Aviation Safety Whistleblower Investigation
Office —

“(1) Establishment.—There is established in the Federal
Aviation Administration (in this subsection referred to as the
‘Agency’) an Aviation Safety Whistleblower Investigation Office
(in this subsection referred to as the ‘Office’).

“(2) Director —

“(A) Appointment.—The head of the Office shall be
the Director, who shall be appointed by the Secretary of
Transportation.

“(B) Qualifications.—The Director shall have a dem-
onstrated ability in investigations and knowledge of or
experience in aviation.

“(C) Term.—The Director shall be appointed for a term
of 5 years.

“(D) Vacancies.—Any individual appointed to fill a
vacancy in the position of the Director occurring before
the expiration of the term for which the individual’s prede-
cessor was appointed shall be appointed for the remainder
ofthat term.

“(3) Complaints and investigations.—

“(A) Authority of director.—The Director shall—

“(i) receive complaints and information submitted
by employees of persons holding certificates issued
under title 14, Code of Federal Regulations (if the
certificate holder does not have a similar in-house
whistleblower or safety and regulatory noncompliance
reporting process) and employees of the Agency con-
cerning the possible existence of an activity relating
to a violation of an order, a regulation, or any other
provision of Federal law relating to aviation safety;

“(if) assess complaints and information submitted
under clause (i) and determine whether a substantial
likelihood exists that a violation of an order, a regula-
tion, or any other provision of Federal law relating
to aviation safety has occurred; and

“(iii) based on findings of the assessment conducted
under clause (ii), make recommendations to the

Administrator of the Agency, in writing, regarding fur-

ther investigation or corrective actions.

“(B) Disclosure of identities.—The Director shall
not disclose the identity of an individual who submits a
complaint or information wunder subparagraph (A)(i)
unless—

“(i) the individual consents to the disclosure in
writing; or
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Purpose

Aviation Safety Unmanned Aircraft Program Office (UAPO) Interim Operational Approval
Guidance, Unmanned Aircraft Systems Operations in the U. S. National Airspace System,
provides guidance to be used to determine if unmanned aircraft systems (UAS) may be allowed
to conduct flight operations in the U. S. national airspace system (NAS). UAPO and Air Traffic
Organization (ATO) personnel will use this policy guidance when evaluating each application
for a Certificate of Waiver or Authorization (COA) and special airworthiness certificates
(normally issued in an experimental category). UAPO Interim Operational Approval Guidance
provides additional information on a number of items in the COA processor application
developed by the Air Traffic Organization. Used in conjunction with the COA online
application system, this guidance will simplify the COA evaluation process.

1.0 Introduction

The proliferation of UAS into the NAS has resulted in an increased demand for the FAA to
process a large number of applications to review for operational approvals. These approvals are
required due to the fact that unmanned aircraft (UA) are not compliant with various sections of
Title 14 ofthe Code of Federal Regulations (14 CFR) and therefore, require an alternate means
of compliance. Most notably, the lack of an on-board pilot requires an alternate method of the
“see-and-avoid” provisions of 14 CFR 91.113, Right-of-Way Rules: Except Water Operations.

This document is intended to provide guidance and information to Aviation Safety (AVS) and
ATO personnel who are charged with the processing, reviewing, and approving of UAS
operations. The interim guidance presented in this document represents the culmination of best
practices and procedures used in prior UAS approvals, as well as input from other government
agencies, industry and user stakeholders. It should be noted that the material presented in this
document is a recommended approach to approving typical UAS operations, however, each
application needs to be assessed on its own technical merits and may require unique
authorizations which are based on the specific needs or capabilities of the UAS in question.

It should be further noted that due to the rapid evolution of UAS technology, this guidance
material will be subject to continuous review and may be updated when appropriate.

Note: In general, and as a minimum, applicants must observe all applicable regulations of 14
CFR parts 61 and 91. This document is intended to identify alternate methods ofcompliance
with the regulations when evaluating proposed UAS operations.

For a complete listing of regulations, refer to thefollowing website:
http://www.faa.sov/re2ulations policies/faa regulations/

20 Background

UAS operations have increased dramatically during the past several years in both the public and
private sectors. In response to this increasing activity, it has become necessary to develop
guidance for Federal Aviation Administration to use when evaluating applications for
certificate(s) of waiver or authorization and special airworthiness certificates. This guidance is
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not meant as a substitute for any regulatory process. This guidance was jointly developed by,
and reflects the consensus opinion of:

3.0

The Unmanned Aircraft Program Office (UAPO), FAA Aircraft Certification Service
(AIR-160)

The Production and Airworthiness Division, FAA Aircraft Certification Service (AIR-200)
The Flight Technologies and Procedures Division, FAA Flight Standards Service (AFS-400)
The FAA Air Traffic Organization’s Office of System Operations and Safety, (AJR-3).

D efinitions

The following definitions apply to terms used in this document.

Airworthiness: For the UAS to be considered airworthy, both the aircraft and all of the
other associated support equipment of the UAS must be in a condition for safe operation. If
any element of the systems is not in condition for safe operation, then the UA would not be
considered airworthy.

Chase aircraft: A manned aircraft flying in close proximity to an unmanned aircraft that
carries, in addition to the pilot in command (PIC) of the aircraft, a qualified visual observer.

Cooperative aircraft: Aircraft that have an electronic means of identification (i.e., a
transponder) aboard and operating.

Inspection: The routine performance of inspection tasks at prescribed intervals. The
inspection must ensure the airworthiness of an aircraft up to and including its overhaul or life
limits.

Non-Cooperative aircraft: Aircraft that do not have an electronic means of identification
(i.e., atransponder) aboard or not operating such equipment due to malfunction or deliberate
action.

Off-Airport: Any location used to launch or recover an unmanned aircraft that is not
considered an airport (i.e., an open field).

Pilot in Command (PIC): The person who has final authority and responsibility for the
operation and safety of flight, has been designated as pilot in command before or during the
flight, and holds the appropriate category, class, and type rating, if appropriate, for the
conduct of the flight. The responsibility and authority ofthe pilot in command as described
by 14 CFR 91.3, Responsibility and Authority o fthe Pilot in Command, apply to the
unmanned aircraft PIC. The pilot in command position may rotate duties as necessary with
equally qualified pilots. The individual designated as PIC may change during flight.

Public aircraft: An aircraft operated by a public user which is intrinsically governmental in
nature (i.e. federal, state, and local agencies). Examples of public entities are Department of
Defense (DoD) and its military branches; other local, state, and federal government agencies;
and state universities. Refer to 14 CFR 1.1, General Definitions, for a complete definition of
a public aircraft.
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e Scheduled Maintenance (Routine): The performance of maintenance tasks at prescribed
intervals.

» Supplemental Pilot: Supplemental pilots are those pilots assigned unmanned aircraft flight
duties to augment the pilot in command. Itis common for applicants to have both an
“internal” and an “external” unmanned aircraft pilot. The supplemental pilot can assume
either of these positions. The supplemental pilot may also assume duties of the pilot in
command if they meet the qualifications.

 Unmanned Aircraft: A device used or intended to be used for flight in the air that has no
onboard pilot. This includes all classes of airplanes, helicopters, airships, and translational
lift aircraft that have no onboard pilot. Unmanned aircraft are understood to include only
those aircraft controllable in three axes and therefore, exclude traditional balloons

» Unscheduled Maintenance (Non-Routine): The performance of maintenance tasks when
mechanical irregularities occur. These irregularities are categorized as to whether or not they
occur during flight time.

* Visual Line-of-Sight: A method of control and collision avoidance that refers to the pilot or
observer directly viewing the unmanned aircraft with human eyesight. Corrective lenses
(spectacles or contact lenses) may be used by the pilot or visual observer. Aids to vision,
such as binoculars, field glasses, or telephoto television may be employed as long as their
field of view does not adversely affect the surveillance task.

Visual Observer: A trained person who assists the unmanned aircraft pilot in the duties
associated with collision avoidance. This includes, but is not limited to, avoidance of other
traffic, clouds, obstructions and terrain.

4.0 Methods of Authorization and Applicability

Guidance in this document of an operational nature always applies to both civil and public
operators. In the areas of pilot certification, crew certification, pilot currency, medical
certificates, and airworthiness, it is assumed that all public aircraft comply with processes and
policies established by the public entity, in a manner similar to publicly operated manned
aircraft. 1fno established policies exist regarding pilot certification, crew certification, pilot
currency, medical certificates, and airworthiness, it is highly recommended that the public
agency/department apply the guidance outlined in this document.

The procedures contained in this document are applicable for operations in the contiguous
United States, Alaska, Hawaii, and the Flight Information Regions delegated to the United States
and areas where the FAA is the Air Traffic Service Provider.

In general, specific authorization to conduct unmanned aircraft operations in the NAS outside of
active Restricted, Prohibited, or Warning Area airspace must be requested by the applicant.
Airspace inside buildings or structures is not considered to be part of the NAS and is not
regulated. The two methods of approval are either a certificate of waiver or authorization (COA)
or the issuance of a special airworthiness certificate.
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The guidance information presented in this document applies to approvals for both COA and
special airworthiness certificates. Unless otherwise stated, recommended procedures and
guidance that appear in this document apply to both.

The applicability and process to be used in a UAS operational approval is dependent on whether
the applicant is a civil user or a public user. A public user is one that is intrinsically
governmental in nature (i.e., federal, state, and local agencies). Public applicants should utilize
the COA application process. Civil applicants must apply for an airworthiness certificate.

Regardless of authorization method, all UAS applications are ultimately processed through ATO,
UAPO, Flight Standards, and Aircraft Certification staff at the headquarters level for final
approval and disposition.

Notes:

» This document and the processes prescribed do not apply to hobbyists and amateur model
aircraft users when operating systemsfor sport and recreation. Those individuals should
seek guidance under Advisory Circular (AC) 91-57, Model Aircraft Operating Standards,
which is currently under revision.

» Civil UAS operations require a special airworthiness certificate and shouldfollow the
process as specified in this document.

 AC 91-57shall not be used as a basis ofapprovalfor UAS operations and is applicable to
recreational and hobbyists use only.

4.1 Certificate of Waiver or Authorization (COA)

Applications for a COA are only accepted from public entities. An application may be referred
to the FAA Office of the Chief Counsel (AGC), for determination of the status of an applicant,
i.e., public or civil. COAs are typically issued for a period of up to one year, but may be issued
for a lesser duration if requested or deemed appropriate. COAs are not required for operations
conducted wholly within an active Restricted, Prohibited or Warning Area airspace when
operating with permission from the appropriate authority or using agency of that airspace.

4.1.1 General Process Air Traffic Operatlons (ATO) is responsible for the COA process.
e M ds We on FAA Form 7711-2,

, If the application is made on

FAA Form 7711-2 it will be sent to Headquarters ATO, through the local Air Traffic

Service Area. ATO has developed a guidance checklist covering the application and

approval process. This form and guidance material can be found on the internet at

www.faa.gov/uas via the Air Traffic Airspace (ATA). Unmanned Aircraft Systems
(UAS) Group link.

Prior to issuance of a COA, ATO normally requests a review of the COA application by
the UAPO. Specifically, the AFS-400 members of the UAPO evaluates each application
to determine if risks associated with the operation have been acceptably mitigated.
Formal recommendations are forwarded to ATO from the UAPO at the conclusion of the
review process.
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4.1.2 National Security Considerations When the Department of Defense or the Department
of Homeland Security declares a UAS operation is a matter of “national security,” the
FAA may approve an application for a COA which, under normal circumstances, might
not otherwise conform to the guidelines set forth in this guidance document. In this case,
national security itself may override risk mitigation requirements and the applicant must
declare in the COA application acceptance of all risks associated with the UAS
operations. In general, such requests should be directed to the Administrator, Federal
Aviation Administration, from an equivalent level individual of the applicant’s
organization.

4.2 Special Airworthiness Certificate

Civil applicants are required to apply for a special airworthiness certificate, typically, an
experimental certificate. The applicant is required to submit the requisite data to support a
determination that the aircraft and its systems, including the control station(s) is designed, built,
and maintained in a safe and airworthy condition. Experimental certificates are typically issued
for a period of up to one year. Experimental certificates are typically issued to industry and
manufacturers wishing to accomplish UAS research and development, testing, crew training, and
market survey in accordance with 14 CFR Part 21.191. In cases where an applicant has been
issued a special airworthiness certificate, and concurrently operates a corresponding UAS on a
COA in support of a public activity, the applicant must elect, prior to each flight, what authority
is to be used to conduct the flight. The use of both a special airworthiness certificate and a COA
authorization on a single flight is not permitted.

4.2.1 General Process For civil UAS operations, the Aircraft Certification Service,
Production and Airworthiness Division, AIR-200, at FAA headquarters is responsible for
the issuance of special airworthiness certificates. The issuance of an experimental
certificate is coordinated with the UAPO as well as AVS and ATO personnel at the
headquarters and regional levels. A thorough review is conducted by this team to
evaluate the system’s airworthiness and operational specifics and to determine
mitigations required to meet acceptable standards of safety.

5.0 Alternate Methods of Compliance

All limitations and procedures presented in this guidance document are to be considered as
general guidelines only. Each application is evaluated on its own technical merit based on its
own set of operational parameters and proposed operational profiles, mitigations, and systems.
As such, deviations and alternate methods of compliance may be approved and may differ from
the information presented in this document. Therefore, if the applicant makes a safety case and
presents sufficient data for an alternate means of compliance, then this data should be taken into
consideration and evaluated for possible approval.

6.0 UAS Airworthiness

All UAS must be shown to be airworthy to conduct flight operations in the NAS. UAS should
be maintained and conform to the same airworthiness standards as defined for the 14 CFR parts
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under which UAS are intended to be operated. The FAA recognizes that some of the
requirements can differ from those for manned aircraft and appropriate changes can be defined.
In the future, UAS Maintenance Technician certification will parallel existing standards for
manned aviation. As with airworthiness standards, Maintenance Technicians Requirements will
be reviewed as part of the data collection process.

6.1 Public Applicants

The applicant must provide an airworthiness statement specifying compliance with the
proponent’s applicable airworthiness policy or criteria. Examples of acceptable policy/criteria
include, but are not limited to:

. DoD: MlL-HDBK5165,A|VM@ur[_aU] o
. air Force: arpp 625, LG Aot res@ticion

® Army: AR 70-62,

. Wps: NAVAIRINST 13034.1C,

Note: As an example, an airworthiness statement could include words to this effect: This
COA applicationfor (name of UAS) has been reviewed on behalfofthe (name ofapplicant
or agency) in accordance with (MIL-HDBK-516 or specified alternative method) and has
been determined to be airworthy to operate as specified in this application subject to the
following restrictions (specify the conditions). The statementshould be on letterhead
paper and both dated and signed by the responsible reviewing authority.

6.2 Civil Applicants

Approvals for civil applications using the special airworthiness process receive their
airworthiness certification as part of the review process with the FAA.

7.0 Continued Airworthiness

Applicants for UAS operational approvals must address continued airworthiness procedures as
part of their application. It is highly recommended that all applicants provide the following
information: a Continuing Airworthiness Program, a Maintenance Training Program, any unique
skill sets or maintenance practices relating to their aircraft and/or aircraft operations that may be
outside the current scope and practices of manned aviation and a process to report any applicable
data relating to the operation and maintenance of the UAS. All information that is received from
UAS operators will aid the FAA in tracking the various existing UAS types and operations. This
data will help expedite the regulatory process for UAS and allow the FAA to have a historical
data base from which to base current and future UAS regulatory guidance. Accurate
recordkeeping is essential in assuring positive operational and quality airworthiness control.
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8.0 Flight Operations

8.1 General

The guidance presented in this document applies only to those UAS operations affecting areas of
the NAS other than active Restricted, Prohibited, or Warning Areas. The FAA is particularly
concerned that UAS operate safely among all users of the NAS, including non-cooperative
aircraft and other airborne operations not reliably identifiable by radar (i.e., balloons, gliders,
parachutists, etc).

Unless specifically authorized, UAS operations in other than active Restricted, Prohibited, or
Warning Areas, or Class A airspace shall require visual observers, either airborne or ground-
based.

While considerable work is ongoing to develop a certifiable “detect, sense, and avoid” syst

r i ist i ith the *“see and avoid” aspect of 14 CFR 91.113,

becomes one of the primary issues in UAS operational

approvals. As a result, alternate methods of compliance are required to accomplish the “see and
avoid” function. See and avoid risk mitigation strategies are normally based on the use of visual
observers or other methods of segregation. Risk mitigations may also include other methods or
systems that an applicant may propose for consideration. An applicant may propose any
reasonable type of mitigation or system, however, the FAA approves UAS flight activities that
can demonstrate that the proposed operations can be conducted at an acceptable level of safety.

Applicants proposing “see and avoid” strategies in lieu of visual observers, need to support
proposed mitigations with system safety studies which indicate the operations can be conducted
safely. Acceptable system safety studies must include a hazard analysis, risk assessment, and
other appropriate documentation that support an “extremely improbable” determination.

It is the applicant’s responsibility to demonstrate that injury to persons or property along the
flight path is extremely improbable. UA with performance characteristics that impede normal air
traffic operations may be restricted in their operations.

8.1.1 System Considerations

e Onboard Cameras/Sensors: Although onboard cameras and sensors that are
positioned to observe targets on the ground have demonstrated some capability, their
use in detecting airborne operations for the purpose of deconfliction is still quite
limited. Therefore, these types of systems may not be considered as a sole mitigation
in the see and avoid risk assessment. In general, current designs are not mature and
have shown to be insufficient to provide the sole mitigation in the see and avoid risk
assessment. Although these systems are currently immature, applicants may be
allowed to propose any system solution that provides a mitigation strategy and should
be evaluated as a potential solution.

* Radar and Other Sensors: Ifspecial types of radar or other sensors are utilized to
mitigate risk, the applicant must provide supporting data which demonstrates that:
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o both cooperative and non-cooperative aircraft, including targets with low radar
reflectivity, such as gliders and balloons, can be consistently identified at all
operational altitudes and ranges, and,

o the proposed system can effectively deconflict a potential collision.

* Lost Link Procedures: Inall cases, the UAS must be provided with a means of
automatic recovery in the event of a lost link. There are many acceptable approaches
to satisfy the requirement. The intent is to ensure airborne operations are predictable
in the event of lost link.

* Flight Termination System (FTS): Itis highly desirable that all UAS have system
redundancies and independent functionality to ensure the overall safety and
predictability of the system. Ifa UAS is found to be lacking in system redundancies,
an independent flight termination system that can be activated manually by the UAS
PIC, may be required to safeguard the public.

8.2 Operational Requirements

Unless operating in an active Restricted, Prohibited, or Warning Area, UAS operations must
adhere to the following requirements.

8.2.1

Observer Requirement VFR UAS operations may be authorized utilizing either
ground-based or airborne visual observers onboard a dedicated chase aircraft. A visual

observer is reg i i alternative compliance to 14
CFR 91.113,

The task of the observer is to provide the pilot of the UAS with instructions to steer the
UA clear of any potential collision with other traffic. Visual observer duties require the
ability to maintain visual contact with the UA at all times while scanning the immediate
environment for potential conflicting traffic. At no time will the visual observer permit
the UA to operate outside their line-of-sight. This ensures that any required maneuvering
information can be reliably provided to the PIC.

The visual limitation will specify both a lateral and vertical distance and shall be regarded
as a maximum distance from the observer where a determination of a conflict with
another aircraft can be made. When an application is approved by the FAA, the visual
limitation distance becomes a directive upon the observer.

Generally, observers are to be positioned no greater than one nautical mile laterally and
3000 feet vertically from the UA. The use of nautical miles is based on the fact that the
UA is being positioned by the pilot via control stations that typically use moving map
displays that are referenced in nautical miles.

This distance is predicated on the observer’s normal unaided vision. Corrective lenses,
spectacles, and contact lenses may be used.

When using other aids to vision, such as binoculars, field glasses, or telephoto television,
visual observers must use caution to ensure that the UA remains within the approved
visual limitation distance of the observer. Due to field of view and distortion issues, the
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use of such aids can be used to augment the observer’s visual capability but cannot be
used as the primary means of visual contact.

Although this guidance specifies an observer distance, the small size of some UA may
not allow for adequate observation at the one mile limit. It should be understood that this
limit is the maximum range allowed and that a practical distance may be something less,
with the determination of such at the discretion of the applicant. Therefore, until an on
site validation of observer distance is conducted by the FAA, it will remain the
responsibility of the applicant to ensure the safety of flight and adequate visual range
coverage to mitigate any potential collisions. Conversely, larger UA may accommodate
an observer distance greater than the one mile limit. The applicant may establish a
distance greater than one mile based on a variety of factors. Increased observer distances
may be proposed by the applicant and will be subject to review by the FAA either by on
site demonstration or other means.

If UAS applications are approved for nighttime operations with flight operations that will
depart or arrive between sunset and sunrise, the ground observer(s) must be in place one
hour prior to that operation to ensure acclimation to the twilight/nighttime environment.

ATC Communications Requirements The UAS pilot must have immediate radio
communication with appropriate ATC facilities anytime:

» the UA is being operated in Class A, D or sometimes E airspace (See 9.2.14 for
operations in Class B or C Airspace)

e the UA is being operated under instrument flight rules (IFR)

e itis stipulated under the provisions of any issued COA or a special airworthiness
certificate.

It is preferred that communications between the UAS pilot and ATC be established
through onboard radio equipment to provide avoice relay; this is required for IFR flight.

Inter-Communications Requirements Any visual observer, sensor operator, or other
person charged with providing collision avoidance for the UA must have immediate
communication with the UAS pilot. Ifa chase aircraft is being utilized, immediate
communication between the chase aircraft and the UAS pilot shall be required at all
times. Ifthe UAS pilot is talking to air traffic control, monitoring of the air traffic
control frequency by all UAS crew members (UAS pilots, observers, and chase pilots) is
recommended for shared situational awareness. However, unless it is necessary, the UAS
PIC or the supplemental pilots are the only crewmembers that will talk to Air Traffic
Control.

Dropping Objects/Hazardous Materials 1fthe UA’s intended operation includes the
dropping or spraying of aircraft stores outside of active Restricted, Prohibited, or
Warning Areas, the application must specifically address the hazard and make a clear
case that injury to persons on the ground is extremely remote and operational risks have
been sufficiently mitigated. A similar case must be made for hazardous materials carried
aboard the UA.
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Flight Over Populated Areas Routine UAS operations shall not be conducted over
urban or populated areas. UAS operations may be approved in emergency or relief
situations if the proposed mitigation strategies are found to be acceptable.

8.2.6 Flight Over Heavily Trafficked Roads or Open-air Assembly of People UAS

8.2.7

8.2.8

8.2.9

8.2.10

8.2.11

operations shall avoid these areas. Ifflight in these areas is required, the applicant will be
required to support proposed mitigations with system safety studies that indicate the
operations can be conducted safely. Acceptable system safety studies must include a
hazard analysis, risk assessment, and other appropriate documentation that support an
“extremely improbable” determination. Additionally, it is the applicant’s responsibility
to demonstrate that injury to persons or property along the flight path is extremely
improbable. UAS with performance characteristics that impede normal air traffic
operations may be restricted in their operations.

Day/Nighttime Operations All UAS operations outside of Class A airspace must be
conducted during daylight hours. Nighttime operations may be considered in other
airspace if the applicant provides a safety case and sufficient mitigation to avoid collision
hazards at night. Examples of such may be transit operations in Class D airspace over a
non-joint use military airfield adjacent to restricted airspace.

Flights Below Class A Airspace All UAS operations (IFR or VFR) outside of active
Restricted, Prohibited or Warning Areas and below flight level (FL) 180 shall be
conductgehir vis olRo ditions (VMC) and in accordance with 14 CFR
91.155, \Wﬁmﬁéhowever, a minimum flight visibility of not less
than three statue miles (SM) shall be maintained at all timqgs o : fnce
requirements shall remain as specified in 14 CF = A

Special VFR requirements per 14 CFR 91.157,
apply to UAS operations and cannot be exercised.

Autonomous Operations Itis generally understood that most UAS have some level of
autonomy associated with its operation. Although it is possible to have a completely
manual UAS, which requires a pilot-in-the-loop, the majority of UAS are autonomous to
a certain degree. Only those UAS that have the capability of pilot intervention, or pilot-
on-the-loop, shall be allowed in the NAS outside of Restricted, Prohibited, or Warning
areas. UAS that are designed to be completely autonomous, with no capability of pilot
intervention, are not authorized in the national airspace system. Although the pilot may
be technically considered out-of-the-loop in a lost link scenario, this restriction does not
apply to UAS operating under lost link.

Operations from Off-Airport Locations In most cases, an off-airport location should
be situated no closer than five nautical miles (NM) from any airport or heliport. The
operational areas, including the launch and recovery zones, should be free from
obstructions and reasonable efforts should be made to keep operations away from
structures and heavily trafficked roads. Due to the unique attributes of off-airport
locations, approval requests need to be evaluated on a case-by-case basis.

Other Mitigations in lieu of Observers See Alternate Methods of Compliance section.
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8.2.12 Operating Under Instrument Flight Rules (IFR) While operating on an instrument
flight plan, the following must exist, be completed, or be complied with:

* The pilot in command must hold a current instrument rating in a manned aircraft.

* The aircraft’s airworthiness statement includes IFR flight and all equipment is
certified and working (including pitot static and transponder checks).

» Auviation database and charts are current and available to the UAS pilot.
* An IFR flight plan is filed.
* An ATC clearance has been obtained and all clearances followed.

* Direct two-way radio communication between the UAS pilot and ATC is available.
Communication relay through the UA is required.

* Pre-coordination with ATC has been accomplished.

» The UA is equipped with a certified operating mode C (mode S preferred)
transponder.

» Visual observers are utilized in accordance with this guidance document.

* ATC radar monitoring is available throughout the portion of the flight in Class A
airspace.

» All operations outside of Class A airspace and active Restricted, Prohibited, or
Warning Areas shall be conducted in VMC conditions only.

8.2.13 Chase Aircraft Operations The chase aircraft must remain at a safe distance from the
UA to ensure collision avoidance should a UAS malfunction occur, but remain close
enough to provide visual detection of conflicting aircraft in the path of the UA in a timely
manner to advise the UAS PIC of the situation. Should the UAS pilot operate the UA
from the chase aircraft, the chase aircraft must remain within radio control range of the
UA to maintain appropriate signal coverage for flight control or activation of the flight
termination system. Chase aircraft may be required to have communication with
appropriate ATC facilities based on the applicant’s application or mission profile.

» Chase aircraft are not required in Class A, active Restricted, Prohibited, or Warning
Area airspace.

* Chase operations shall be conducted during daylight hours only.
» Flight visibility for all UAS chase operations shall be three statute miles or greater.

» Chase aircraft pilots must not concurrently perform either observer or UA pilot duties
along with chase pilot duties.

» Chase aircraft operating as a formation flight will immediately notify ATC if they are
using a non-standard formation.

Note: A standardformation is one in which aproximity ofno more than 1 mile
laterally or longitudinally and within 100feet verticallyfrom theflight leader is
maintained by each wingman.
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Note: Nonstandardformations are those operating under any ofthefollowing
conditions:

* When theflight leader has requested and A TC has approved other than standard
formation dimensions.

» When operating within an authorized altitude reservation (ALTRV) or under the
provisions ofa letter o fagreement.

* When the operations are conducted in airspace specifically designedfor a special
activity.

Airspace Considerations by Airspace Designation:

Note: UA operating in airspace designated as reduced vertical separation minimum
(RVSM) airspace must comply with 14 CFR 91.180, Operations within Airspace
Designated as Reduced Vertical Separation Minimum Airspace.

» Class A: Observers are not required in Class A. All UAS must be operating on an

instrument fli . \ ved for Class A must comply with 14
CFR 91.135,

» Class B: UAS operations are currently not authorized. Class B airspace contains
terminal areas highest density of manned aircraft in the National Airspace System.
As with all applications, the FAA will consider exceptional circumstances.

o Class C and airspace within 30 nautical miles of an airport listed in 14 CFR
91.215: Requests for approval will be handled on a case-by-case basis and may be
approved if sufficiently mitigated and a safety case has been establishe

:\-, -,u gyed for Class C must -‘-,i

» Class D: Requests for approval will be handled on a case-by-case basis and may be

approvedif sufficiently mitigated and a safety case has been estabhs%n

%Em%ed for Class D must comply with 14 CFR 91.129

e Class E: Ifthere is an operating Air Traffic Control Tower Class D rules W@

0] AV O E VAT S50 ) -
IO (1 (V[ 0RO (43¢ or

8.3 Oceanic Operations

8.3.1

UAS operations wholly contained within Warning areas are handled in the same manner
as those operations conducted in active Restricted and Prohibited areas, that is, no
specific approval is required and observers or chase aircraft are not required.
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8.3.2 Flight Information Region Operations. FAA rules and policies apply in the flight
information regions (FIRs) where the FAA is the air traffic service provider. As such, the
guidelines specified in this document apply to UAS operations conducted in these FIRs.

9.0 Personnel Qualifications

This section addresses the qualifications of UAS pilots, observers, maintainers, and other
personnel as appropriate. All references to a pilot certificate refer to an FAA issued private pilot
certificate or higher.

9.1 UAS Pilot Qualifications

The FAA is focused on insuring that UAS pilots have a common level of understanding of
federal aviation regulations applicable to the airspace where the UA will operate. Pilots are
responsible for a thorough preflight inspection of the UAS. They are accountable for controlling
their aircraft to the same responsible standards as the pilot of a manned aircraft. Pilot
gualifications for UAS operations conducted under IFR are addressed in this section.

The following items apply to the pilots of all UAS:
* One pilot in command (PIC) must be designated at all times.

* The PIC of an aircraft is directly responsible, and is the final authority of, the operation of
that aircraft.

* Pilots must not perform crew duties for more than one UAS at a time.

* Pilots are not allowed to perform concurrent duties both as pilot and observer.

9.1.1 Pilotin Command (PIC) The designated PIC is the pilot responsible for the UAS flight
operation. The PIC may be augmented by supplemental pilots; however, the PIC retains
complete and overall responsibility of the flight, regardless of whomay be piloting the
UA. Itis common for applicants to have both an “internal” and an*“external” UAS pilot.
The PIC can assume any of these positions. The PIC duty may be rotated as necessary to
fulfill operational requirements.

9.1.11 Ratings Rating requirements for the UAS PIC depend on the type of operation
conducted and fall into two categories:

» Operations that require a pilot certificate
» Operations that do not require a pilot certificate.

The requirement for the PIC to hold a pilot certificate is based on various factors
including the location of the planned operations, mission profile, size of the UA, and
whether or not the operation is conducted within or beyond visual line of sight.
Operations without a pilot certificate may be allowed, permitting smaller UA to
operate below certain altitudes while controlled strictly by visual line of sight. The
cutoff point at which the smaller UA criteria will be utilized is yet to be defined;
therefore, each application will be carefully reviewed to assess the feasibility of
allowing that type of operation.
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Operations requiring a pilot certificate: The PIC shall hold, at a minimum, an
FAA pilot certificate under the following circumstances:

» All operations approved for conduct in Class A, C, D, and Eairspace.

» All operations conducted under IFR (FAA instrument rating required).

» All operations approved for nighttime operations.

» All operations conducted at joint use or public airfields.

» All operations conducted beyond line of sight.

» At any time the FAA has determined the need based on the UAS’ characteristics,

mission profile, or other operational parameters.

Note: The FAA may require specific aircraft category and class ratings in manned
aircraft depending on the UAS seeking approval and the characteristics ofitsflight
controls interface.

Operations not requiring a pilot certificate: The PIC mbe required to hold a
pilot certificate for operations approved and conducted solely within visual line of

sight in Class G airspace. For the PIC to be exempt from the pilot certificate
requirement the following conditions must exist and the alternate compliance method
described below must be followed:

« The operation is conducted in a sparsely populated location, and,

e The operation is conducted from a privately owned airfield, military installation,
or off-airport location.

» Visual line of sight operations conducted no further than 1 NM laterally from the
UAS pilot and at an altitude of no more than 400 feet above ground level (AGL)
at all times.

e Operations shall be conducted during daylight hours only.

» Operations shall be conducted no closer than 5 NM from any airport or heliport.

Alternate Compliance Method: In lieu of a pilot certificate, the PIC must have
successfully completed, at a minimum, FAA private pilot ground instruction, and
have passed the written examination.

Note: The FAA may require an instrument rating in a specific aircraft category in
manned aircraft depending on the UAS seeking approval and the characteristics of
itsflight controls interface.

Currency The applicant shall provide a process that ensures that the pilots receive an
appropriate level of currency in the UAS being operated. At a minimum, the PIC
must demonstrate three takeoffs (launch) and landings (recovery) in the specific UAS
in the previous 90 days.

For those operations approved for night operations, the PIC must demonstrate three
takeoffs (launch) and landings (recovery) in the specific UAS at night to a full stop in
the previous 90 days.
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9121
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9.124
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For those operations that require a certificated pilot per section 9.1.1.1 above, the
PIC, in order to exercise the privileges of his certificate, | ] reviews and

eGSR TR Ghad ™ e
For opﬁ'ﬁuf i m]i Il maintain currency per 14 CFR
61.57, Iﬁi as applicable.

Medical The PIC shall maintain, at a minimum, a valid FAA Class 2 medical
certificate issued under 14 CFR part 67, and have it in their possession.

Training In addition to the aforementioned training required for a pilot certificate,
UAS pilots will have additional training in all specific details of the UAS being
operated including normal, abnormal, and emergency procedures. This must include
manufacturer specific training (or military equivalent), demonstrated proficiency, and
testing in the UAS being operated.

Supplemental Pilots Supplemental pilots are those pilots assigned UA flight duty to
augment the PIC. It is common for applicants to have both an “internal” and an
“external” UA pilot. The supplemental pilot can assume any of these positions.

Ratings No specific rating is required for supplemental pilots unless they are
assuming the role of pilot in command. However, at a minimum, they must have
successfully completed private pilot ground school and have passed the written test.

Currency The applicant shall provide a process that ensures that the pilots maintain
an appropriate level of currency in the UAS being operated.

Medical Supplemental pilots shall maintain, at a minimum, a valid FAA Class 2
medical certificate issued under 14 CFR part 67, and have it in their possession. Any
supplemental pilot acting as a dedicated visual observer or flying the UA on a visual
basis shall also maintain a valid FAA Class 2 medical certificate.

Training In addition to all training required for receiving and maintaining a pilot
certificate, the UAS pilot shall be additionally trained in all specific details of the
UAS being operated including normal, abnormal, and emergency procedures.

9.2 Observer Qualifications

All observers must have an understanding of federal aviation regulations applicable to the
airspace where the UA will operate. Observers are considered a crewmember of the UAS.
Observers must not perform crew duties for more than one UAS at a time. Observers are not
allowed to perform concurrent duties both as pilot and observer.

9.2.1

Medical All observers shall maintain, at a minimum, a valid FAA Class 2 medical

mfﬂt i nder 14 CFR 67, and have it in their possession. 14 CFR 91.17,
applies to all UAS crewmembers, including observers.
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Training Observers must have completed sufficient training to communicate to the pilot
any. instructions requwed to remain clear of conflicting traf'flc ThIS tralnlng, ata

ﬁﬁ&he rules and respopsil > feparEped i§4 aFR
traffic and radio communications, mcludmg t%Wmology,
and knowledge of appropriate sections of the

9.3 Other Personnel Qualifications

Ancillary personnel such as systems operators or mission specialists must be thoroughly familiar
with and possess operational experience of the equipment being utilized. 1f the subject systems
being utilized are for observation and detection of other aircraft for collision avoidance purposes,
they must be thoroughly trained on collision avoidance procedures and techniques and have
direct communication with the UAS pilot, observer, and other applicable personnel on an inter-
communication system.

9.4 Maintenance Personnel Qualifications

94.1

9.4.2

943

94.4

Ratings Will be established as more data is collected and a regulatory guideline is
developed.

Currency Itis suggested that applicants follow applicable guidelines of 14 CFR 65.83
as appropriate until final UAS regulatory guidelines are available.

Medical No medical requirements have been defined at this time.

Training Itis highly recommended that a MaintainedOperator of a UAS submit a
training program. This requirement will be further defined as more data is collected and
the regulatory process better defines these guidelines.
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Why GAO Did This Study

UAS aircraft do not carry a human
operator on board, but instead operate
on pre-programmed routes or by
following commands from pilot-
operated ground stations. An aircraft is
considered to be a small UAS ifitis 55
pounds or less, while a large UAS is
anything greater. Current domestic
uses of UAS are limited and include
law enforcement, monitoring or fighting
forest fires, border security, weather
research, and scientific data collection
by the federal government. FAA
authorizes military and non-military
UAS operations on a limited basis after
conducting a case-by-case safety
review. Several other federal agencies
also have a role or interest in UAS,
including DHS. In 2008, GAO reported
that safe and routine access to the
national airspace system poses
several obstacles.

This testimony discusses 1) obstacles
identified in GAO’s previous report on
the safe and routine integration of UAS
into the national airspace, 2) DHS’s
role in the domestic use of these
systems, and 3) preliminary
observations on emerging issues from
GAO'’s ongoing work.

This testimony is based on a 2008
GAO report and ongoing work, and is
focused on issues related to non-
military UAS. In ongoing work, GAO
analyzed FAA'’s efforts to integrate
UAS into the national airspace, the role
of other federal agencies in achieving
safe and routine integration, and other
emerging issues; reviewed FAA and
other federal agency efforts and
documents; and conducted selected
interviews with officials from FAA and
other federal, industry, and academic
stakeholders.

View GAO-12-889T. For more information,
contact Gerald Dillingham at (202) 512-2834
or dillinghamg@ gao.gov.
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UNMANNED AIRCRAFT SYSTEMS

Use in the National Airspace and the Role ofthe
Department of Homeland Security

What GAO Found

GAO earlier reported that unmanned aircraft systems (UAS) could not meet the
aviation safety requirements developed for manned aircraft and posed several
obstacles to operating safely and routinely in the national airspace system. These
include 1) the inability for UAS to detect, sense, and avoid other aircraft and airborne
objects in a manner similar to “see and avoid” by a pilot in a manned aircraft; 2)
vulnerabilities in the command and control of UAS operations; 3) the lack of
technological and operational standards needed to guide the safe and consistent
performance of UAS; and 4) the lack of final regulations to accelerate the safe
integration of UAS into the national airspace. GAO stated in 2008 that Congress
should consider creating an overarching body within the Federal Aviation
Administration (FAA) to address obstacles for routine access. FAA’s Joint Planning
and Development Office (JPDO) has taken on a similar role. FAA has implemented
GAO’s two recommendations related to its planning and data analysis efforts to
facilitate integration.

The Department of Flomeland Security (DFIS) is one of several partner agencies of
JPDO working to safely integrate UAS into the national airspace. Since 2005, FAA
has granted DHS authority to operate UAS to support its national security mission in
areas such as the U.S. northern and southern land borders. DHS’s Transportation
Security Administration (TSA) has the authority to regulate security of all modes of
transportation, including non-military UAS, and according to TSA officials, its aviation
security efforts include monitoring reports on potential security threats regarding the
use of UAS. Security considerations could be exacerbated with routine UAS access.
TSA has not taken any actions to implement GAO’s 2008 recommendation that it
examine the security implications of future, non-military UAS.

GAO’s ongoing work has identified several UAS issues that, although not new, are
emerging as areas of further consideration in light of greater access to the national
airspace. These include concerns about privacy relating to the collection and use of
surveillance data. Currently, no federal agency has specific statutory responsibility to
regulate privacy matters relating to UAS. Another emerging issue is the use of model
aircraft (aircraft flown for hobby or recreation) in the national airspace. FAA is
generally prohibited from developing any rule or regulation for model aircraft. The
Federal Bureau of Investigation report of a plot to use a model aircraft filled with
plastic explosives to attack the Pentagon and U.S. Capitol in September 2011 has
highlighted the potential for model aircraft to be used for unintended purposes. An
additional emerging issue is interruption of the command and control of UAS
operations through the jamming and spoofing of the Global Positioning System
between the UAS and ground control station. GAO plans to report more fully this fall
on these issues, including the status of efforts to address obstacles to the safe and
routine integration of UAS into the national airspace.

Figure 1: Example of a Small UAS (SkySeer) and a Large UAS (Predator)

Sources: Octatron, Inc. and DHS.
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Chairman McCaul, Ranking Member Keating, and Members of the
Subcommittee:

| appreciate the opportunity to testify before you today on obstacles to
unmanned aircraft systems (UAS) safe and routine operations in the
national airspace, the role that the Department of Homeland Security
(DHS) has in UAS operations, and emerging UAS issues. Many
stakeholders have exhibited increased interest in UAS for border security
and disaster assistance, among other uses. Additionally, as combat
operations in Afghanistan decrease, all of the United States military
services expect to conduct more UAS training flights across the
contiguous United States.1

UAS aircraft do not carry a human operator on board, but instead operate
on pre-programmed routes or by following commands from pilot-operated
ground stations. These aircraft are also referred to as “unmanned aerial
vehicles,” “remotely piloted aircraft,” “unmanned aircraft,” or “drones.” The
term “unmanned aircraft system” is used to recognize that a UAS includes
not only the airframe, but also associated elements such as a ground
station and the communications links. UAS are typically described in
terms of weight, endurance, purpose of use, and altitude of operation.
Most UAS are considered small, weighing less than 55 pounds; some of
which fly less than 400 feet above the ground. According to an industry
association, small UAS are expected to comprise the majority of UAS that
will operate in the national airspace.

The Federal Aviation Administration (FAA) authorizes military and non-
military (academic institutions; federal, state, and local governments
including law enforcement entities; and private sector entities) UAS
operations on a limited basis after conducting a case-by-case safety
review. Only federal, state, and local government agencies can apply for
a Certificate of Waiver or Authorization (COA); private sector entities must
apply for special airworthiness certificates in the experimental category.2

1House Permanent Select Committee on Intelligence, Performance Audit of the
Department of Defense Intelligence, Surveillance, and Reconnaissance (Washington, DC:
Apr. 2012).

2C0As and special airworthiness certifications in the experimental category represent
exceptions to the usual certification process. FAA examines the facts and circumstances
of a proposed UAS to ensure that the prospective operator has acceptably mitigated
safety risks.
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Between January 1, 2012 and July 17, 2012, FAA had issued 201 COAs
to 106 federal, state, and local government entities across the United
States, including law enforcement entities as well as academic
institutions. Additionally, FAA had issued 8 special airworthiness
certifications for experimental use to four UAS manufacturers. Presently,
under COA or special airworthiness certification, UAS operations are
permitted for specific times, locations, and operations. Thus it is not
uncommon for an entity to receive multiple COAs for various missions.
Over the years, concerns have been expressed by the Congress and
other stakeholders that sufficient progress has not been made to integrate
UAS into the national airspace system. In 2008, GAO reported that safe
and routine access to the national airspace system poses several
obstacles. We also stated that Congress should consider creating an
overarching body within FAA to coordinate federal, academic, and
private-sector efforts in meeting the safety challenges of allowing routine
access to the national airspace system. Additionally, we made two
recommendations to FAA related to its planning and data analysis efforts
to facilitate the process of allowing UAS routine access to the national
airspace. We also recommended that DHS assess the security
implications of routine access. FAA is working toward implementing the
requirements set forth by its February 2012 reauthorization to accelerate
UAS integration.3

Several other federal agencies also have a role or interest in UAS,
including the Department of Homeland Security (DHS), the Department of
Defense (DOD), and the National Aeronautics and Space Administration
(NASA).4DHS’s Transportation Security Administration (TSA) has
authority to regulate the security of all transportation modes, including
non-military UAS, to ensure that appropriate safeguards are in place.
According to TSA, its aviation security efforts include addressing risks,
threats, and vulnerabilities related to non-military UAS. In addition,
According to DHS officials, Customs and Border Protection (CBP) owns
ten UAS that it operates for its own missions as well as for missions in
conjunction with other agencies. DOD has successfully used UAS for

3FAA Modernization and Reform Act of 2012, Pub. L. No. 112-95, 8§ 332 - 334, 126 Stat.
11 (2012).

4Senior executives from these four federal agencies represent the UAS ExCom, whose
mission is to enable increased and ultimately routine access of federal UAS engaged in
non-military aircraft operations into the national airspace to support these agencies’
operational, training, development, and research requirements.
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intelligence, surveillance, reconnaissance, and combat missions.5While
many of DOD’s UAS operations currently take place outside of the United
States, the military services require access to the national airspace to
conduct UAS training. DOD has also assisted DHS in border security
missions, including two missions since 2006 where the National Guard
provided support in four southwestern border states. NASA uses UAS
primarily for research purposes, such as the Predator B for wildfire
mapping and investigations as well as an expected arctic mission next
year on surface sea ice.

My statement today discusses 1) obstacles we identified in our previous
report to the safe and routine integration of UAS into the national
airspace, 2) DHS’s role in the domestic use of these systems, and 3)
preliminary observations on emerging issues from our ongoing work
examining UAS. This statement is based on our 2008 UAS report6 and
ongoing work for this subcommittee, the House Committee on
Transportation and Infrastructure and its subcommittee on Aviation, and
the Senate Committee on Science, Commerce and Transportation. Our
ongoing work is focused on issues related to non-military UAS and is
based on our analysis of FAA’s efforts to integrate UAS into the national
airspace, the role of other federal agencies in achieving safe and routine
integration, and other emerging issues. Our preliminary observations are
based on our review of various FAA and other federal agency efforts and
documents; and selected interviews with officials from FAA and other
federal, industry, and academic stakeholders. Our 2008 report contains
detailed explanations of the methods used to conduct that work. We have
discussed the information in this testimony with officials from FAA and
DHS, and incorporated their comments as appropriate. The work on
which this statement is based was performed in accordance with
generally accepted government auditing standards. Those standards
require that we plan and perform the audit to obtain sufficient, appropriate
evidence to provide a reasonable basis for our findings and conclusions
based on our audit objectives. We believe that the evidence obtained

5GA0, Unmanned Aircraft Systems: Comprehensive Planning and a Results-Oriented
Training Strategy Are Needed to Support Growing Inventories, GAO-10-331 (Washington,
DC: Mar. 26, 2010).

6GAO, Unmanned Aircraft Systems: Federal Actions Needed to Ensure Safety and
Expand Their Potential Uses within the National Airspace System, GAO-08-511
(Washington, D.C.: May 15, 2008).
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provides a reasonable basis for our findings and conclusions based on
our audit objectives.

Current domestic uses of UAS are limited and include law enforcement,
monitoring or fighting forest fires, border security, weather research, and
scientific data collection. UAS have a wide-range of potential uses,
including commercial uses such as pipeline, utility, and farm fence
inspections; vehicular traffic monitoring; real estate and construction site
photography; relaying telecommunication signals; and crop dusting.
FAA’s long-range goal is to permit, to the greatest extent possible, routine
UAS operations in the national airspace system while ensuring safety.
Using UAS for commercial purposes is not currently allowed in the
national airspace. As the list of potential uses for UAS grows, so do the
concerns about how they will affect existing military and non-military
aviation as well as concerns about how they might be used.

Domestically, state and local law enforcement entities represent the
greatest potential use of small UAS in the near term because small UAS
can offer a simple and cost effective solution for airborne law enforcement
activities for agencies that cannot afford a helicopter or other larger
aircraft.7 For example, federal officials and one airborne law enforcement
official said that a small UAS costing between $30,000 and $50,000 is
more likely to be purchased by state and local law enforcement entities
because the cost is nearly equivalent to that of a patrol car. According to
recent FAA data, 12 state and local law enforcement entities have a
Certificate of Waiver or Authorization (COA) while an official at the
Department of Justice said that approximately 100 law enforcement
entities have expressed interest in using a UAS for some of their
missions. According to law enforcement officials with whom we spoke,
small UAS are ideal for certain types of law enforcement activities.
Officials anticipate that small UAS could provide support for tactical
teams, post-event crime scene analysis and critical infrastructure
photography. Officials said that they do not anticipate using small UAS for

7FAA generally considers UAS in the two broad categories of “small" and “large,” and has
used these categories to split its efforts to develop rules that would allow government and
commercial UAS access to the national airspace. FAA has been developing rules for small
UAS for several years. Although there is no widely accepted common classification
system for UAS, an aircraft is considered to be a small UAS if it is 55 pounds or less, while
a large UAS is anything greater.
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Obstacles to Safe and
Routine Integration of
UAS

routine patrols or missions that would require flights over extended
distances or time periods.

FAA has been working with the Department of Justice’s National Institute
of Justice to develop a COA process through a memorandum of
understanding to better meet the operational requirements of law
enforcement entities. While the memorandum of understanding
establishing this COA process has not been finalized, there are two law
enforcement entities that are using small UAS on a consistent basis for
their missions and operations. The proposed process would allow law
enforcement entities to receive a COA for training and performance
evaluation. When the entity has shown proficiency in operating its UAS, it
would then receive an operational COA allowing itto operate small UAS
for a range of missions. In May 2012, FAA stated that it met its first
requirement to expedite the COA process for public safety entities. FAA’s
reauthorization also required the agency to enter into agreements with
appropriate government agencies to simplify the COA process and allow
a government public safety agency to operate unmanned aircraft
weighing 4.4 pounds or less if flown within the line of sight of the operator,
less than 400 feet above the ground, and during daylight conditions,
among others stipulations.

In 2008, we reported that UAS could not meet the aviation safety
requirements developed for manned aircraft and posed several obstacles
to operating safely and routinely in the national airspace system.

e Sense and avoid technologies. To date, no suitable technology has
been identified that would provide UAS with the capability to meet the
detect, sense, and avoid requirements of the national airspace
system. Our ongoing work indicates that research has been carried
out to mitigate this, but the inability for UAS to sense and avoid other
aircraft or objects remains an obstacle. With no pilot to scan the sky,
UAS do not have an on-board capability to directly “see” other aircraft.
Consequently, the UAS must possess the capability to sense and
avoid an object using on-board equipment, or with the assistance of a
human on the ground or in a chase aircraft,8or by other means, such

8Chase pilots are in constant radio contact with research pilots and serve as an “extra set
of eyes” to help maintain total flight safety during specific tests and maneuvers. Chase
pilots monitor certain events for the research pilot and are an important safety feature on
all research missions.
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as radar. Many UAS, particularly smaller models, will likely operate at
altitudes below 18,000 feet, sharing airspace with other vehicles or
objects. Sensing and avoiding other vehicles or objects represents a
particular challenge for UAS, because other vehicles or objects at this
altitude often do not transmit an electronic signal to identify
themselves and, even if they did, many small UAS, do not have
equipment to detect such signals if they are used and may be too
small to carry such equipment.

e Command and control communications. Similar to what we previously
reported, ensuring uninterrupted command and control for UAS
remains a key obstacle for safe and routine integration into the
national airspace. Without such control, the UAS could collide with
another aircraft or crash, causing injury or property damage. The lack
of dedicated radiofrequency spectrum for UAS operations heightens
the possibility that an operator could lose command and control of the
UAS. Unlike manned aircraft that use dedicated radio frequencies,
non-military UAS currently use undedicated frequencies and remain
vulnerable to unintentional or intentional interference. To address the
potential interruption of command and control, UAS generally have
pre-programmed maneuvers to follow if the command and control link
becomes interrupted (called a “lost-link scenario”). However, these
procedures are not standardized across all types of UAS and,
therefore, remain unpredictable to air traffic controllers who have
responsibility for ensuring safe separation of aircraft in their airspace.

e Standards. A rigorous certification process with established
performance thresholds is needed to ensure that UAS and pilots meet
safety, reliability, and performance standards. Minimum aviation
system standards are needed in three areas: performance; command
and control communications; and sense and avoid. In 2004, RTCA, a
standards-making body sponsored by FAA, established a federal
advisory committee called the Special Committee 203 (or SC 203), to
establish minimum performance standards for FAA to use in
developing UAS regulations.9 Individuals from academia and the
private sector serve on the committee, along with FAA, NASA, and

9RTCA, formerly the Radio Technical Commission for Aeronautics, is a private, not-for-
profit corporation that develops consensus-based performance standards regarding
communications, navigation, surveillance, and air traffic management system issues.
RTCA serves as a federal advisory committee, and its recommendations are the basis for
a number of FAA’s policy, program, and regulatory decisions.
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DOD officials. ASTM International Committee F38 on UAS, an
international voluntary consensus standards-making body, is working
with FAA to develop standards to support the integration of small UAS
into the national airspace.10

e Regulations. FAA regulations govern the routine operation of most
aircraft in the national airspace system.1l However, these regulations
do not contain provisions to address issues relating to unmanned
aircraft. As we highlighted in our previous report, existing regulations
may need to be modified to address the unique characteristics of
UAS. Today, UAS continue to operate as exceptions to the regulatory
framework rather than being governed by it. This has limited the
number of UAS operations in the national airspace, and that limitation
has, in turn, contributed to the lack of operational data on UAS in
domestic operations previously discussed. One industry forecast
noted that growth in the non-military UAS market is unlikely until
regulations allow for the routine operation of UAS. Without specific
and permanent regulations for safe operation of UAS, federal
stakeholders, including DOD, continue to face challenges. The lack of
final regulations could hinder the acceleration of safe and routine
integration of UAS into the national airspace.

Given the remaining obstacles to UAS integration, we stated in 2008 that
Congress should consider creating an overarching body within FAA to
coordinate federal, academic, and private-sector efforts in meeting the
safety challenges of allowing routine access to the national airspace
system. While it has not created this overarching body, FAA’s Joint
Planning and Development Office has taken on a similar role. In addition,
Congress set forth requirements for FAA in its February 2012
reauthorization to facilitate UAS integration. Additionally, we made two
recommendations to FAA related to its planning and data analysis efforts
to facilitate the process of allowing UAS routine access to the national
airspace, which FAA has implemented.

10ASTM International, formerly known as the American Society for Testing and Materials
(ASTM), is a globally recognized leader in the development and delivery of international
voluntary consensus standards. ASTM members deliver the test methods, specifications,
guides and practices that support industries and governments worldwide.

1Title 14, Code of Federal Regulations (14 CFR).
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Role of the
Department of
Homeland Security in
Domestic UAS Use

DHS is one of several partner agencies of FAA’s Joint Planning and
Development Office (JPDO) working to safely integrate UAS into the
national airspace. TSA has the authority to regulate the security of all
transportation modes, including non-military UAS, and according to TSA
officials, its aviation security efforts include monitoring reports on potential
security threats regarding the use of UAS. While UAS operations in the
national airspace are limited and take place under closely controlled
conditions, this could change if UAS have routine access to the national
airspace system. Further, DHS owns and uses UAS.

Security is a significant issue that could be exacerbated with an increase
in the number of UAS, and could impede UAS use even after all other
obstacles have been addressed. In 2004, TSA issued an advisory in
which it stated that there was no credible evidence to suggest that
terrorist organizations plan to use remote controlled aircraft or UAS in the
United States. However, the TSA advisory also provided that the federal
government remains concerned that UAS could be modified and used to
attack key assets and infrastructure in the United States. TSA advised
individuals to report any suspicious activities to local law enforcement and
the TSA General Aviation Hotline.12 Security requirements have yet to be
developed for UAS ground control stations—the UAS equivalent of the
cockpit.13 Legislation introduced in the 112th Congress would prohibit the
use of UAS as weapons while operating in the national airspace.}4

In our 2008 report, we recommended that the Secretary of Homeland
Security direct the Administrator of TSA to examine the security
implications of future, non-military UAS operations in the national
airspace and take any actions deemed appropriate. TSA agreed that
consideration and examination of new aviation technologies and
operations is critical to ensuring the continued security of the national
airspace. According to TSA officials, TSA continues to work with the FAA
and other federal agencies concerning airspace security by implementing
security procedures in an attempt to protect the National Airspace

1Department of Homeland Security, TSA Advisory: Security Information Regarding
Remote Controlled Aircraft and Unmanned Aerial Vehicles (Washington, DC: Nov. 22,
2004).

1Additionally, in response to the events of September 11, 2001, entry doors to passenger
airplane cockpits were hardened to prevent unauthorized entry.

14No Armed Drones Act of 2012, H. R. 5950, 112thCong. (2012).
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System. Examples of this collaboration include the coordinated efforts to
allow access to temporary flight restricted airspace such as those put in
place for Presidential travel and DHS Security Events. However, to date,
neither DHS nor TSA has taken any actions to implement our 2008
recommendation. According to TSA officials, TSA believes its current
practices are sufficient and no additional actions have been needed since
we issued our recommendation.

DHS is also an owner and user of UAS. Since 2005, CBP has flown UAS
for border security missions. FAA granted DHS authority to operate UAS
to support its national security mission along the United States northern
and southern land borders, among other areas. Recently, DHS officials
told us that DHS has also flown UAS over the Caribbean to search for
narcotics-carrying submarines and speedboats. According to DHS
officials, CBP owns ten UAS that it operates in conjunction with other
agencies for various missions. As of May 2012, CBP has flown missions
to support six federal and state agencies along with several DHS
agencies. These missions have included providing the National Oceanic
and Atmospheric Administration with videos of damaged dams and
bridges where flooding occurred or was threatened, and providing
surveillance for DHS’s Immigration and Customs Enforcement over a
suspected smuggler’s tunnel. DHS, DOD, and NASA, are working with
FAA to identify and evaluate options to increase UAS access in the
national airspace. DHS officials reported that if funding was available,
they plan to expand their fleet to 24 total UAS that would be operational
by fiscal year 2016, including 11 on the southwest border.

The DHS Inspector General reviewed CBP’s actions to establish its UAS
program, the purpose of which is to provide reconnaissance, surveillance,
targeting, and acquisition capabilities across all CBP areas of
responsibility. The Inspector General assessed whether CBP has
established an adequate operation plan to define, prioritize, and execute
its unmanned aircraft mission. The Inspector General’s May 2012 report
found that CBP had not achieved its scheduled or desired level of flight
hours for its UAS. It estimated that CBP used its UAS less than 40
percent of the time itwould have expected.15

BThe report made four recommendations intended to improve CBP’s planning of its UAS
program to address its level of operation, program funding, and resource requirements,
along with stakeholder needs.
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Preliminary
Observations on
Emerging UAS Issues

Our ongoing work has identified several UAS issues that, although not
new, are emerging as areas of further consideration in light of the efforts
towards safe and routine access to the national airspace. These include
concerns about 1) privacy as it relates to the collection and use of
surveillance data, 2) the use of model aircraft, which are aircraft flown for
hobby or recreation, and 3) the jamming and spoofing of the Global
Positioning System (GPS).

e Privacy concerns over collection and use ofsurveillance data.
Following the enactment of the UAS provisions of the 2012 FAA
reauthorization act, members of Congress, a civil liberties
organization, and others have expressed concern that the increased
use of UAS for surveillance and other purposes in the national
airspace has potential privacy implications. Concerns include the
potential for increased amounts of government surveillance using
technologies placed on UAS as well as the collection and use of such
data. Surveillance by federal agencies using UAS must take into
account associated constitutional Fourth Amendment protections
against unreasonable searches and seizures. In addition, at the
individual agency level, there are multiple federal laws designed to
provide protections for personal information used by federal agencies.
While the 2012 FAA reauthorization act contains provisions designed
to accelerate the safe integration of UAS into the national airspace,
proposed legislation in the 112th session of Congress, seeks to limit
or serve as a check on uses of UAS by, for example, limiting the
ability of the federal government to use UAS to gather information
pertaining to criminal conduct without a warrant.16

Currently, no federal agency has specific statutory responsibility to
regulate privacy matters relating to UAS. UAS stakeholders disagreed
as to whether the regulation of UAS privacy related issues should be
centralized within one federal agency, or if centralized, which agency
would be best positioned to handle such a responsibility. Some
stakeholders have suggested that FAA or another federal agency
should develop regulations for the types of allowable uses of UAS to
specifically protect the privacy of individuals as well as rules for the
conditions and types of data that small UAS can collect. Furthermore,

16Preserving Freedom from Unwarranted Surveillance Act of 2012, S. 3287, 112thCong.
(2012) and Farmer’s Privacy Act of 2012, H.R. 5961, 112thCong. (2012).
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stakeholders with whom we spoke said that developing guidelines for
technology use on UAS ahead of widespread adoption by law
enforcement entities may preclude abuses of the technology and a
negative public perception of UAS. Representatives from one civil
liberties organization told us that since FAA has responsibility to
regulate the national airspace, it could be positioned to handle
responsibility for incorporating rules that govern UAS use and data
collection. Some stakeholders have suggested that the FAA has the
opportunity and responsibility to incorporate such privacy issues into
the small UAS rule that is currently underway and in future rulemaking
procedures. However, FAA officials have said that regulating these
sensors is outside the FAA’s mission, which is primarily focused on
aviation safety, and has proposed language in its small UAS Notice of
Proposed Rulemaking to clarify this.

e Model aircraft. According to an FAA official with whom we spoke and
other stakeholders, another concern related to UAS is the oversight of
the operation of model aircraft— aircraft flown for hobby or
recreation—capable of sustained flight in the atmosphere and a
number of other characteristics.17 Owners of model aircraft do not
require a COA to operate their aircraft.18 Furthermore, as part of its
2012 reauthorization act, FAA is prohibited from developing any rule
or regulation for model aircraft under a specified set of conditions.19
However, the 2012 reauthorization act also specifies that nothing in
the act’s model aircraft provisions shall be construed to limit FAA’s
authority to take enforcement action against the operator of a model

IThe 2012 reauthorization act defines the term “model aircraft” to mean an unmanned
aircraft that is: (1) capable of sustained flight in the atmosphere, (2) flown within visual line
of sight of the person operating the aircraft, and (3) flown for hobby or recreational
purposes.

18AA's Advisory Circular 91-57 sets out model aircraft operating standards that
encourage voluntary compliance with specified safety standards for model aircraft
operators.

19rhis prohibition on FAA model aircraft rules or regulations only applies where the aircraft
is: (1) flown strictly for hobby or recreational use, (2) operated in accordance with a
community-based set of safety guidelines and within the programming of a nationwide
community-based organization, (3) 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), (4) operated in a manner that
does not interfere with and gives way to any manned aircraft, and (5) when flown within 5
miles of an airport, prior notice of the operation is given to the airport operator and the air
traffic control tower.
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aircraft who endangers the safety of the national airspace system.20
The Federal Bureau of Investigation report of the arrest and criminal
prosecution of a man plotting to use a large remote-controlled model
aircraft filled with plastic explosives to attack the Pentagon and U.S.
Capitol in September 2011 has highlighted the potential for model
aircraft to be used for non-approved or unintended purposes.

The Academy of Model Aeronautics, which promotes the development
of model aviation as a recognized sport and represents a membership
of over 150,000, published several documents to guide model aircraft
users on safety, model aircraft size and speed, and use. For example,
the Academy’s National Model Aircraft Safety Code specifies that
model aircraft will not be flown in a careless or reckless manner and
will not carry pyrotechnic devices that explode or burn, or any device
that propels a projectile or drops any object that creates a hazard to
persons or property (with some exceptions).2l The Academy of Model
Aeronautics also provides guidance on “sense and avoid” to its
members, such as a ceiling of 400 feet above ground of aircraft
weighing 55 pounds or less. However, apart from FAA’s voluntary
safety standards for model aircraft operators, FAA has no regulations
relating to model aircraft. Currently, FAA does not require a license for
any model aircraft operators, but according to FAA, the small UAS
Notice of Proposed Rule Making, under development and expected to
be published late 2012, may contain a provision that requires certain
model aircraft to be registered.

e GPSjamming and spoofing.2 The jamming and spoofing of the
communication signal between the UAS and ground control station
could also interrupt the command and control of UAS operations. In a
GPS jamming scenario, the UAS could potentially lose its ability to
determine where it is located and in what direction it is traveling. Low

2Pub. L. No. 112-95, §336, 126Stat. 11 . 77(2012).

2The Academy of Model Aeronautics National Model Aircraft Safety Code allows
members to fly devices that burn producing smoke and are securely attached to the model
aircraft and use rocket motors if they remain attached to the model during flight. Model
rockets may be flown but not launched from a model aircraft.

2GPS spoofing is when counterfeit GPS signals are generated for the purpose of
manipulating a target receiver’s reported position and time. Todd E. Humphreys, Detection
Strategy for Cryptographic GNSS Anti-Spoofing, IEEE Transactions on Aerospace and
Electronics Systems (August 2011).
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cost devices thatjam GPS signals are prevalent. According to one
industry expert, GPS jamming would become a larger problem if GPS
is the only method for navigating a UAS. This problem can be
mitigated by having a second or redundant navigation system
onboard the UAS that is not reliant on GPS. In addition, a number of
federal UAS stakeholders we interviewed stated that GPS jamming is
not an issue for the larger, military-type UAS, as they have an
encrypted communications link on the aircraft. A stakeholder noted
that GPS jamming can be mitigated for small UAS by encrypting its
communications, but the costs associated with encryption may make
it infeasible. Recently, researchers at the University of Texas
demonstrated that the GPS signal controlling a small UAS could be
spoofed using a portable software radio. The research team found
that itwas straightforward to mount an intermediate-level spoofing
attack but difficult and expensive to mount a more sophisticated
attack.23

The emerging issues we identified not only may exist as part of efforts to
safely and routinely integrate UAS into the national airspace, but may
also persist once integration has occurred. Thus, these issues may
warrant further examination both presently and in the future.

Chairman McCaul, Ranking Member Keating, and Members of the
Subcommittee, this concludes my prepared statement. We plan to report
more fully this fall on these same issues, including the status of efforts to
address obstacles to the safe and routine integration of UAS into the
national airspace. lwould be pleased to answer any questions at this
time.

Zrhe presentation “Assessing the Civil GPS Spoofing Threat” by Todd Humphreys,
Jahshan Bhatti, Brent Ledvina, Mark Psiaki, Brady O’Hanlon, Paul Kintner, and Paul
Montgomery sought to assess the spoofing threat of a small civil UAS. The team built a
civilian GPS spoofer and tested some countermeasures. They concluded that GPS
spoofing is a threat to communications security and civil spoofing has not been the focus
of research in open literature.
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Academy of Mode®laeronautics National Model Aifwaft Safety Code
Effective January 1,2011

A GENERAL: Anmodel aircraft is a non-human-carrying airoraft capable of sustained flight inthe atmosphere. It may not exceed limitations of this code and is

1
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intended exclusively for sport, recreation and/or competition. All model flights must be conducted in accordance with this safety code and any additional
rules specific to the flying site.
Mockl aircraft will not be floar:
(@ Inacareless or reckless manrer.
(b) Ata location where nodel aircraft activities are prohibited
Model aircraft pilots will:
(@ Yield the right of way to dl man carrying aircraft.
(b) See and avoid dl aircraft and a spotter must be used when appropriate. (AVA Docunent #540-D-See and Avoid Guidance.)
(©) Not fly higher than approximately 400 feet above ground level within three (3) miles of an airport, without notifying the airport operator.
(& Not interfere with operations and traffic patterms at any airport, heliport or seaplane base except where there is a mixed use agreement.
(e) Not exceed atakeoff weight, including fuel, of 55 pounds unless in compliance with the AVIA Large Model Airoraft program (AVA Docurrent 520-A)
(f) Ensure the aircraft is identified with the name and address or AVIA number of the owner on the inside or affixed to the outside of the nodel aircraft.
(This does not apply to model aircraft floan indoors).
(9) Not operate aircraft with metal-blade propellers or with gaseous boosts except for helicopters operated under the provisions of AVIA Docurment #555.
(h) Not operate model aircraft while under the influence of alcohol or while using any drug which could adversely affect the pilot’s ahility to safely control
the nmodel.
() Not operate model aircraft carrying pyrotechnic devices which explode or bum, or any device which propels a projectile or drops any object that
creates a hazard to persons or property.
Exceptions:
»  Free Hight fuses or devices that bum producing snoke and are securely attached to the model aircraft during fligt.
*  Rocket motors (using solid propellant) up to a G-series size may be used provided they remain attached to the nodel during flight. Mbdel rockets
mey be flonn in accordance with the National Mbdel Rocketry Safety Code but may not be launched from nodel aircraft.
»  Officially designated AVA Ar Show Teams (AST) are authorized to use devices and practices as defined within the Team AVA Program
Docurrent (A\VA Docurrent #718).
() Not operate a turbine-pownered aircraft, unless in compliance with the AVAturbine regulations. (AVIA Docurment #510-A).
Mokl aircraft will not be floan in AVIA sanctioned events, air shows or model denonstrations unless:
(@ The airoraft, control system and pilat skills have successfully demonstrated al maneuvers intended or anticipatedpriortothe  specific event.
(b) An inexperienced pilat is assisted by an experienced pilot
When and where required by rule, helmets must be property worm and fastened. They must be OSHA, DOT,ANSI, SNELL orNOCSAE approved or
comply with comparable standards.
RADIO CONTROL (RO)
Al pilats shall avoid flying directly over unprotected people, vessels, vehicles or structures and shall awoid endangerment of life and property of others.
Asuccessful radio equipnent ground-range check in accordance with manufacturer’s recommendations will be completed before the first flight of a newor
repaired modkl aircraft
At dl flying sites a safety line(s) must be established in front of which all flying takes place (AVIA Docurment #706-Recommended Held Layout):
(@ Only personnel associated with flying the model aircraft are alloned at or in front of the safety lire.
(b At airshows or demonstrations, a straight safety line must be established.
(©) Anarea anay fromthe safety line must be maintained for spectators.
(@ Intentional flying behind the safety line is prohibited
RC model aircraft must use the radio-control frequencies currently alloned by the Federal Conrunications Commission (FOC). Only individuels properly
licensed by the FOC are authorized to operate equipment on Amateur Band frequencies.
RC model aircraft will not operate within three (3) miles of any pre-existing flying site without a frequency-management agreement (A\VIA Docurrents #922-
Testing for RF Interference; #923- Frequency Management Agreerent)
Aith the exception of events floan under official AMVA Competition Regulations, excluding takeoff and landing, no powered model may be floan outdoors
closer than 25 feet to any individual, except for the pilot and the pilot's helper(s) located at the flight line.
Under no circurmstances may a pilot or other person touch a nodel aircratft inflight while it is still under power, except to divert it fromstriking an individLal.
This does not apply to model aircraft floan indoors.
RC night flying requires a lighting system providing the pilot with a clear view of the model’s attitude and orientation at alltimes.
The pilot of a RC model aircraft sall:
(@ Maintain control during the entire flight, meintaining visual contact without enhancerment other than by corrective lenses prescribed for the pilct
(b) Ry using the assistance of a camera or Frst-Person View (FPV) only in accordance with the procedures outlined in A\VA Docurrent #550.

FREE RLIGHT

MLst be at least 100 feet downwind of spectators and autormobile parking when the model aircratft is launched.
Launch area must be clear of dl individuals except mechanics, officials, and other fliers.

An effective device will be used to extinguish any fuse on the model aircraft after the fuse has conpleted its function.

CONTROL LINE

The conplete contral system (including the safety thong where applicable) must have an inspection and pull test prior to flying.

The pull test will ke in accordance with the current Conrpetition Regulations for the applicable model aircratft category.

Mookl aircraft not fitting a specific category shall use those pull-test requirenents as indicated for Contral Lire Precision Aerobatics.

The flying area must be clear of dl utilitywires or poles and a model aircraft will not be floan closer than 50 feet to any above-ground electric uiility lines.

The flying area mut be dear of dl nonessantid partidparts and spedatars befare the engine is Sarted



AC 91-57

Date june 9, 1981

ADVISORY CIRCULAR

DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

Washington, D.C.
fiMisc™

Subject: MXI’E. AIRCRAFT CPERATING STANDARDS

1. PURPCSE This advisory circular outlines, and encourages voluntary
compliance with, safety standards for model aircraft operators.

2. BAKEROAND Modelers, generally, are concerned about safety and do exer-
cise good judgement when flying model aircraft. However, model aircraft can
at times pose a hazard to full-scale aircraft in flight and to persons'and
property on the surface. Compliance with the following standards will help
reduce the potential for that hazard and create a good neighbor environment
with affected communities and airspace users.

3. CPERATING STANDARDS

a. Select an operating site that is of sufficient distance from populated
areas. The selected site should be away from noise sensitive areas such as
parks, schools, hospitals, churches, etc.

b. Do not operate model aircraft in the presence of spectators until the
aircraft is successfully flight tested and proven airworthy.

c. Do not fly model aircraft higher than 400 feet above the surface.
When flying aircraft within 3 miles of an airport, notify the airport operator,
or when an air traffic facility is located at the airport, notify the control
tower, or flight service station.

d. Give right of way to, and avoid flying in the proximity of, full-scale
aircraft. Use observers to help if possible.

e. Do not hesitate to ask for assistance from any airport traffic control
t-nwr or flight service station concerning compliance with these standards.

R J. VAN VRN Vi,
Director, Air Traffic ServiceV

Initiated by: AAT-220



[4910-13]
DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration
14 CFR Part 91
Docket No. FAA-2006-25714
Unmanned Aircraft Operations in the National Airspace System
AGENCY: Federal Aviation Administration (FAA), DOT.
ACTION: Notice of policy; opportunity for feedback.
SUMMARY: This notice clarifies the FAA’s current policy concerning operations of
unmanned aircraft in the National Airspace System.
FOR FURTHER INFORMATION CONTACT: Kenneth D. Davis, Manager, Unmanned
Aircraft Program Office, Aircraft Certification Service, Federal Aviation Administration,
800 Independence Avenue, SW., Washington, DC 20591, (202) 385-4636, email:
kenneth. d davis@faa.gov.
Background

Simply stated, an unmanned aircraft is a device that is used, or is intended to be
used, for flight in the air with no onboard pilot. These devices may be as simple as a
remotely controlled model aircraft used for recreational purposes or as complex as
surveillance aircraft flying over hostile areas in warfare. They may be controlled either
manually or through an autopilot using a data link to connect the pilot to their aircraft. They
may perform a variety of public services: surveillance, collection of air samples to determine
levels of pollution, or rescue and recovery missions in crisis situations. They range in size

from wingspans of six inches to 246 feet; and can weigh from approximately four ounces to
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over 25,600 pounds. The one thing they have in common is that their numbers and uses are
growing dramatically. In the United States alone, approximately 50 companies, universities,
and government organizations are developing and producing some 155 unmanned aircraft
designs. Regulatory standards need to be developed to enable current technology for
unmanned aircraft to comply with Title 14 Code of Federal Regulations (CFR).

The Federal Aviation Administration’s current policy is based on whether the
unmanned aircraft is used as a public aircraft, civil aircraft or as a model aircraft.
Unmanned Aircraft Systems Operating as Public Aircraft

The most common public use of unmanned aircraft today in the United States is by
the Department of Defense. U.S. operations in Irag, Afghanistan and elsewhere have fueled
a huge increase in unmanned aircraft demand. In Iraq alone, more than 700 unmanned
aircraft are in use for surveillance and weapons delivery.

Other agencies have also found public uses for unmanned aircraft. For example, the
Customs and Border Protection uses them to patrol along the US/Mexican border. In the
future, unmanned aircraft could be used to provide first responder reports of damage due to
weather or other catastrophic causes.

In response to this growing demand for public use unmanned aircraft operations, the
FAA developed guidance in a Memorandum titled “Unmanned Aircraft Systems Operations
in the U.S. National Airspace System - Interim Operational Approval Guidance” (UAS
Policy 05-01). In this document, the FAA set out guidance for public use of unmanned
aircraft by defining a process for evaluating applications for Certificate(s) of Waiver or
Authorization (COA’s) for unmanned aircraft to operate in the National Airspace System.

The concern was not only that unmanned aircraft operations might interfere with
2
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commercial and general aviation aircraft operations, but that they could also pose a safety
problem for other airborne vehicles, and persons or property on the ground. The FAA
guidance supports unmanned aircraft flight activity that can be conducted at an acceptable
level of safety. In order to ensure this level of safety, the operator is required to establish
the Unmanned Aircraft System’s (UAS) airworthiness either from FAA certification, a DOD
airworthiness statement, or by other approved means. Applicants also have to demonstrate
that a collision with another aircraft or other airspace user is extremely improbable as well
as complying with appropriate cloud and terrain clearances as required. Key to the concept
are the roles of pilot-in-command (PIC) and observer. The PIC concept is essential to the
safe operation of manned aircraft. The FAA’s UAS guidance applies this PIC concept to
unmanned aircraft and includes minimum qualifications and currency requirements. The
PIC is simply the person in control of, and responsible for, the UAS. The role ofthe
observer is to observe the activity ofthe unmanned aircraft and surrounding airspace, either
through line-of-sight on the ground or in the air by means of a chase aircraft. In general,
this means the pilot or observer must be, in most cases, within 1 mile laterally and 3,000 feet
vertically of the unmanned aircraft. Direct communication between the PIC and the
observer must be maintained at all times. Unmanned aircraft flight above 18,000 feet must
be conducted under Instrument Flight Rules, on an IFR flight plan, must obtain ATC
clearance, be equipped with at least a Mode C transponder (preferably Mode S), operating
navigation lights and / or collision avoidance lights and maintain communication between
the PIC and Air Traffic Control (ATC). Unmanned aircraft flights below 18,000 feet have
similar requirements, except that if operators choose to operate on other than an IFR flight

plan, they may be required to pre-coordinate with ATC.
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The FAA has issued more than 50 COA’s over the past 2 years and anticipates
issuing a record number of COA’s this year.

For more information, Memorandum on UAS Policy (05-01) and other policy
guidance is available at the FAA Website: http:/AMmw.faa.gov/uas.

Unmanned Aircraft Systems Operating as Civil Aircraft

Just as unmanned aircraft have a variety of uses in the public sector, their application
in commercial or civil use is equally diverse. This is a quickly growing and important
industry. Under FAA policy, operators who wish to fly an unmanned aircraft for civil use
must obtain an FAA airworthiness certificate the same as any other type aircraft. The FAA
is currently only issuing special airworthiness certificates in the experimental category.
Experimental certificates are issued with accompanying operational limitations (14 CFR 8
91.319) that are appropriate to the applicant’s operation. The FAA has issued five
experimental certificates for unmanned aircraft systems for the purposes of research and
development, marketing surveys, or crew training. UAS issued experimental certificates
may not be used for compensation or hire.

The applicable regulations for an experimental certificate are found in 14 CFR
8821.191, 21.193, and 21.195. In general, the applicant must state the intended use for the
UAS and provide sufficient information to satisfy the FAA that the aircraft can be operated
safely. The time or number of flights must be specified along with a description ofthe areas
over which the aircraft would operate. The application must also include drawings or
detailed photographs of the aircraft. An on-site review of the system and demonstration of

the area of operation may be required. Additional information on how to apply for an
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experimental airworthiness certificate is available from Richard Posey, AIR-200, (202) 267-
9538; email: richard.posey@faa.gov.
Recreational/Sport Use of Model Airplanes
In 1981, in recognition of the safety issues raised by the operation of model aircraft,

the FAA published Advisory Circular (AC) 91-57, Model Aircraft Operating Standards for
the purpose of providing guidance to persons interested in flying model aircraft as a hobby
or for recreational use. This guidance encourages good judgment on the part of operators so
that persons on the ground or other aircraft in flight will not be endangered. The AC
contains among other things, guidance for site selection. Users are advised to avoid noise
sensitive areas such as parks, schools, hospitals, and churches. Hobbyists are advised not to
fly in the vicinity of spectators until they are confident that the model aircraft has been flight
tested and proven airworthy. Model aircraft should be flown below 400 feet above the
surface to avoid other aircraft in flight. The FAA expects that hobbyists will operate these
recreational model aircraft within visual line-of-sight. While the AC 91-57 was developed
for model aircraft, some operators have used the AC as the basis for commercial flight
operations.
Policy Statement

The current FAA policy for UAS operations is that no person may operate a UAS in
the National Airspace System without specific authority. For UAS operating as public
aircraft the authority is the COA, for UAS operating as civil aircraft the authority is special
airworthiness certificates, and for model aircraft the authority is AC 91-57.

The FAA recognizes that people and companies other than modelers might be flying

UAS with the mistaken understanding that they are legally operating under the authority of
5
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AC 91-57. AC 91-57 only applies to modelers, and thus specifically excludes its use by
persons or companies for business purposes.

The FAA has undertaken a safety review that will examine the feasibility of creating
a different category of unmanned “vehicles” that may be defined by the operator’s visual
line of sight and are also small and slow enough to adequately mitigate hazards to other
aircraft and persons on the ground. The end product of this analysis may be a new flight
authorization instrument similar to AC 91-57, but focused on operations which do not
qualify as sport and recreation, but also may not require a certificate of airworthiness. They
will, however, require compliance with applicable FAA regulations and guidance developed
for this category.

Feedback regarding current FAA policy for Unmanned Aircraft Systems can be
submitted at www.faa.gov/uas. (Scroll down to the bottom of the page and find Contact

UAPO. Click into this link.)

Issued in Washington, DC on February 6, 2007

/s/ Nick Sabatini

Nicholas Sabatini
Associate Administrator for Aviation Safety
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U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRAT ION N 8900.207

Effective Date:
National Policy 1/22/13

Cancellation Date:
1/22/14

SUBJ: Unmanned Airaaft Systems (UAS) Operational Approval

1. Purpose of this Notice. This notice provides policies necessary for reviewing and evaluating
the safety and interoperability of proposed Unmanned Aircraft Systems (UAS) flight operations
conducted within the United States (U.S.) National Airspace System (NAS) for the Aviation
Safety (AVS) Flight Standards Service (AFS), UAS Integration Office (AFS-80), when assessing
applications for a Certificate of Waiver or Authorization (COA) or special airworthiness
certificate.

2. Audience. This notice applies to AFS divisions at the Federal Aviation Administration (FAA)
Washington headquarters (HQ) and regional field offices.

3. Where You Can Find This Notice. You can find this notice on the MyFAA Web site at
https://employees.faa.gov/tools_resources/orders_notices/. Inspectors can access this notice
through the Flight Standards Information Management System (FSIMS) at
http://fsims.avs.faa.gov. Air carriers and operators can find this notice on the FAA’s Web site at:
http://fsims.faa.gov. This notice is available to proponents and the public at
http://www.faa.gov/regulations_policies/orders_notices.

4. Background.

a. UAS Operations. UAS operations have increased dramatically in both the public and
private sectors. This proliferation has introduced greater exposure and elevated risk to the safety
of operations within the NAS. This growth in UAS operations has increased the number of
applications for operational approvals and increased demand on the FAA to process them. For
these activities, the development of a notice is required for the FAA to use when evaluating
applications for COAs and special airworthiness certificates.

b. Policy. Policy identifies Unmanned Aircraft (UA) as “aircraft” flown by a “pilot”
regardless of where the pilot is located. Aircraft and pilots must demonstrate compliance with
applicable sections of Title 14 of the Code of Federal Regulations (14 CFR) to operate in the
NAS. However, UA are not compliant with certain sections of 14 CFR. For instance, the absence
of an onboard pilot means that the “see-and-avoid” provisions of 14 CFR part 91, § 91.113,
cannot be satisfied. Without an onboard pilot, there is a significant reliance on the command and
control link, and a greater emphasis on the loss of functionality associated with lost link.
Furthermore, for air traffic control (ATC) operations requiring visual means of maintaining

Distribution: Electronic Only Initiated By: AFS-80
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in-flight separation, the lack of an onboard pilot does not permit ATC to issue all of the standard
clearances or instructions available under the current edition of FAA Order 7110.65, Air Traffic
Control. Consequently, to ensure an equivalent level of safety, UAS flight operations require an
alternative method of compliance (AMOC) or risk control to address their “see-and-avoid”
impediments to safety of flight, and any problems they may generate for ATC. In the future,
permanent and consistent methods of compliance will be needed for UAS operations in the NAS
without the need for waivers or exemptions.

5. Consensus Opinion. This notice is subject to continuous review, will be updated when
appropriate, is not meant as a substitute for any regulatory process, and was jointly developed by
and reflects the consensus opinion of:

* Flight Technologies and Procedures Division (AFS-400);
» UAS Integration Office (AFS-80) and the ATO component of AFS-80; and
» Aircraft Certification Service, Production & Airworthiness Branch (AIR-240).

Note: In general, and as a minimum, proponents must observe all applicable
regulations of 14 CFR parts 61 and 91. This notice identifies acceptable AMOC
with the regulations when evaluating requests for approval of proposed UAS
operations. Refer to the following Web site for a listing of regulations:
http://www.faa.gov/regulations_policies/faa_regulations/.

6. Discussion. This notice represents the culmination of input from government agencies,
industry, and user stakeholders along with best practices and procedures that have been used by
FAA in prior approvals for UAS applications for COAs or special airworthiness certificates. The
material presented in this notice represents the process and procedures necessary for approving
applications for UAS flight operations. However, because of the uniqueness of various UAS
flight operations, each application must be evaluated on its own technical merits, including
operational risk management (RM) planning. Each application may require unique authorizations
or limitations directly related to the specific needs or capabilities of the UAS and/or the proposed
specific mission and operating location.

7. Applicability and Approval Process Criteria. The applicability and process to be used in
UAS operational approval are dependent on whether the proposed UAS operation within the
territorial airspace of the United States (the airspace above the contiguous United States, Alaska,
Hawaii, U.S. territories, and U.S. territorial waters) is defined as public or civil (see 14 CFR
part 1, § 1.1 and Public Law 110-181, “The National Defense Authorization Act of 2008”). UAS
operations outside the territorial airspace ofthe U.S. will be classified as either state or civil
operations in accordance with international law. A public operation is one that is intrinsically
governmental in nature (i.e., Federal, State, and local agencies). Proponents requesting approval
of public aircraft operations by UAS will use the COA application process. In contrast,
proponents for civil operations approval will use the special airworthiness certificate process.
Part 91, § 91.319(a)(2) specifically prohibits operation of an aircraft that has an experimental
certificate from “carrying persons or property for compensation or hire.”
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a. Coordination and Approval. Regardless of the process for the authorization approval,
COA applications for UAS flight operation approvals will be coordinated through the ATO
component of AFS-80 and AVS. Special airworthiness certificates will be coordinated through
the Aircraft Certification (AIR-240) staff as well as the ATO and AFS component of AFS-80 for
final approval and disposition.

b. Applicability and Methods of Authorization. Operational policy in this notice applies
to both public and civil operations and certain state aircraft operations.

(D) Applicability. These procedures are applicable for all operations in the contiguous
United States, Alaska, Hawaii, U.S. territories, and international airspace in the Flight
Information Regions (FIR) delegated to the United States where the FAA is the Air Traffic
Service (ATS) provider. These procedures do not apply to the territorial airspace of another
sovereign country that lies within FIRs delegated to the United States where the FAA is the ATS
provider, except by agreement with that country, or airspace in FIRs delegated to other countries.
All UAS proponents, operators, and pilots must observe all applicable regulations of 14 CFR.

(@) In general, specific authorization to conduct UAS operations in the NAS
outside of active Restricted and Warning Areas designated for aviation use, or approved
Prohibited Areas, must be requested by the proponent. Airspace inside buildings or structures
is not considered to be part ofthe NAS and is not regulated. (Refer to the current edition of
Order JO 7400.8, Air Traffic Organization Policy.)

(b) This notice and the processes prescribed do not apply to hobbyists and amateur
model aircraft users when operating unmanned systems for sport and recreation. Those
individuals should seek policy under the current edition of Advisory Circular (AC) 91-57, Model
Aircraft Operating Standards. AC 91-57 is not to be used as a basis of approval for operation of
any other aircraft, including by Federal, State, and local governments, commercial entities, or
law enforcement.

(c) This notice and the processes prescribed also do not apply to UAS operations in
FAA-controlled international airspace by an agency of, or a contractor to, the Federal
government when those operations are appropriately designated as State aircraft operations and
are operated under “due regard” rules and procedures established by the Federal agency
responsible for the operation. The designation of flight operations as State aircraft operations
normally are made in coordination with the U.S. Department of State. This notice and the
processes prescribed do, however, apply where the responsible Federal agency either has not
established a formal set of rules and procedures for “due regard” operations, or is not operating
the UAS under “due regard” rules and procedures in FAA-controlled international airspace. This
notice and the processes prescribed also apply to all UAS operations by an agency of, or a
contractor to, the Federal government that transit through U.S. territorial airspace en route to or
from international airspace. See Appendix F, UAS COA Requirement. The “due regard” option is
not available for state aircraft operations transiting through U.S. territorial airspace en route to or
from international airspace.
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(d) Oceanic Operations Within Warning Areas. UAS operations contained within
Warning Areas are handled in the same manner as those operations conducted in active
Restricted and approved Prohibited areas; that is, neither specific FAA approval nor observers or
chase aircraft are required by the FAA.

(e) The only public aircraft that can fly under “due regard” are U.S. government
aircraft designated as State aircraft.

(2) Methods. The two methods of approval are the issuance of either a COA for public
aircraft operations or a special airworthiness certificate for civil operations. In the case of public
aircraft operations, the operating entity applying to conduct the UAS operation must comply with
its own processes, policies, and standards in the following areas, in addition to complying with
all applicable safety provisions in all other parts of 14 CFR:

* Pilot certification,

e Crew certification,

» Recent pilot experience (or, currency),
* Medical certificates, and

» Airworthiness of public UAS.

Note: If no established public entity processes, policies, or standards exist, it is
highly recommended that the public agency/department apply the specifics
outlined in this notice and comply with the provisions of 14 CFR applicable to
civil UAS operations.

8. COA for Public Operations.

a. Applications. Applications for a COA are only accepted from entities that intend to
conduct public aircraft operations. An application may be referred to the FAA Office ofthe Chief
Counsel (AGC-200) for determination ofthe status of a proponent as a government entity under
the public aircraft statute. The duration of COAs complies with the time limitations specified
under the current edition of FAA Order 7210.3, Facility Operation and Administration. COAs
may be issued for a lesser duration if requested or deemed appropriate. COAs are not required
for operations conducted within active Restricted or Warning Area airspace designated for
aviation use, or approved Prohibited Areas with permission from the appropriate authority or
using agency of that airspace. (Refer to the current edition of Order JO 7400.8, Special Use
Airspace.)

b. Approving and Reviewing Authority. AFS-80 is responsible for determining whether
the proponents’ proposed UAS operations can be conducted safely and responsibly in the NAS,
and that they comply with all COA limitations and provisions.

(1) In accordance with FAA Order 7210.3, “As a general rule, a waiver or authorization
should be canceled when it is no longer required or there is an abuse of its provisions or
unforeseen safety factors develop. Failure to comply with the waiver or authorization is cause for
cancellation.”
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(2) The FAA has the authority to suspend or cancel the COA, or to delay any activities if
there is a violation of the terms in the COA, or if the safety of persons or property on the ground
or in the air is determined to be in jeopardy. That may include, but is not limited to:

* Incidents or accidents occurring during UAS operations in the NAS;

» Habitual noncompliance with administrative requirements, such as failure to
provide the FAA with monthly reports on the number of flights, pilot duty time,
or unusual equipment malfunctions (e.g., a malfunction or failure of ground
control station (GCS) flight control hardware or software (other than loss of
control link); a power plant failure or malfunction; a deviation from any provision
contained in the COA);

» Deviations from ATC instructions, operational, or coordination issues; and

e Events of intermittent or persistent lost-link as described in the COA or events
determined to pose as a risk to the safety of the NAS.

(3) COA suspensions and cancellations are not automatic. Whenever possible, a
documented conversation, between the FAA and the proponent, will happen before the
suspension/cancellation is issued. Timely and transparent responses to accidents, deviations, and
similar safety-related events are expected.

c. Accident and Incident Notification and Investigation. The current edition of FAA
Order 8020.11C, Aircraft Accident and Incident Notification, Investigation, and Reporting, and
Title 49 ofthe Code of Federal Regulations (49 CFR) part 830, outlines reporting procedures for
accidents and incidents involving civil aircraft and certain public aircraft. All accidents and
incidents involving fatalities, injuries, property damage, and fly-away by civil aircraft and those
public aircraft subject to part 830 require FAA notification within 24 hours. No additional flights
by those aircraft under this COA are allowed before notification. An immediate investigation is
required, and when requested to do so, UAS proponents are expected to provide copies of written
aircraft accident/incident reports to AFS-80 for review. In accordance with 49 CFR part 1520,

8 1520.5, reports will not be released outside of government channels without originator
permission.

d. General COA Process. The ATO component of AFS-80 is responsible for the COA
process. Applications can be made two ways:

(1) On the Internet using the UAS COA Online System at https://ioeaaa.faa.gov. The
UAS COA Online System requires a user name and password; a support desk phone number and
e-mail address is provided to assist with obtaining an account.

(2) Using FAA Form 7711-2, Application for Certificate of Waiver or Authorization,
available online at http://www.faa.gov/documentLibrary/media/form/faa7711-2.pdf. The
completed form can be mailed to: FAA Headquarters, Unmanned Aircraft Systems Integration
Office, 490 L’Enfant Plaza SW, Suite 3200, Washington, DC 20024. Mail submittal may
encounter significant delay due to current U.S. Postal Service security screening procedures in
place.
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e. Operational Review. Prior to issuance of a COA, air traffic specialist components of
AFS-80 conduct an operational validation that addresses ATC processes. Next, an aviation safety
inspector (ASI) evaluates each application to determine if risks to the NAS associated with the
operation have been acceptably mitigated. Both the ASI and ATC requirements are merged into
the final COA.

f. Safety Risk Management (SRM) Process. ASls and other FAA personnel use SRM
principles outlined in the current edition of AC 120-92, Safety Management Systems for Aviation
Service Providers, to maintain or improve the safety ofthe NAS by identifying safety risks,
hazards, and mitigations associated with proposed UAS operations. When deemed appropriate,
Safety Risk Management Documents (SRMD) are created through SRM reviews of specific
operations or of risks associated with UAS operations in various classes of airspace. SRM
reviews may result in the incorporation of additional mitigations or controls into all or some
COA:s.

g. National Security Considerations. When appropriate levels of Department of Defense
(DOD) or Department of Homeland Security (DHS) declare a UAS operation to be a matter of
national security, the FAA may approve an application for a COA which, under normal
circumstances, might not otherwise conform to the guidelines set forth in this notice. In this case,
national security may override risk mitigation requirements. Such requests to the FAA
Administrator will originate from an equivalent level of authority from the proponent’s parent
organization.

h. Special COA.

(1) National Disaster COA. Due to the unpredictability of national disasters, a National
Disaster COA is issued in two parts. In part 1 ofthe COA, AFS-80 completes an evaluation,
excluding the location of the disaster. All known information is inserted into a template and
signed by appropriate FAA authority. Once the specific location is identified, this information,
along with the specific operation, is inserted into part 2 of the COA in the form of an attachment.
Part 2 ofthe COA must then be signed by appropriate FAA authority, which completes and
establishes a valid COA.

(2) Emergency COA. An emergency UAS COA may be considered when all of the
following conditions apply:

(a) A situation exists that is defined as a condition of distress or urgency, where there
is, or that has, the extreme possibility of loss of life, and

(b) The proponent has determined that manned flight operations cannot be conducted
efficiently, and

(c) The proposed UAS is operating under a current approved COA for a different
purpose or location.

Note: Requests for UAS COAs that fall outside of these parameters will be
processed through the normal online COA application process. Emergency
UAS COAs will not be considered for:
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» Demonstration flights,

* Flights to test capabilities,

e Training,

* Flights in Class B Airspace, or

» Flights over populated areas, unless a suitable mitigation strategy is proposed
and found to be acceptable.

9. Special Airworthiness Certificate for Civil UAS Applicants.

a. Airworthiness Determination. Civil applicants may apply for a special airworthiness
certificate from the FAA. The proponent is required to submit the requisite data to support a
determination that the aircraft and its systems, including the control station (CS), are designed,
built, and maintained in a safe and airworthy condition.

b. Special Airworthiness Certificate Issuance. Special airworthiness certificates are
typically issued to proponents wishing to conduct UAS research and development (R&D), crew
training, and market surveys under 14 CFR part 21, §21.191. Special airworthiness certificates
are issued in accordance with FAA Order 8130.34, Airworthiness Certification of Unmanned
Aircraft Systems and Optionally Piloted Aircraft, current edition. Refer to Order 8130.34 for
in-depth information on special airworthiness certificates.

c. Proponents with both a COA and Special Airworthiness Certification. In cases where
a proponent has been issued a special airworthiness certificate, and is concurrently eligible to
operate a corresponding UAS on a COA as a public aircraft operation, the proponent must elect,
prior to each flight, which authority is to be used to conduct the flight. The use of both a special
airworthiness certificate and a COA on a single flight is not permitted.

d. General Process for Civil UAS Operations. For civil UAS operations, the Aircraft
Certification Service, Production and Airworthiness Division (AIR-200) at FAA HQ, is
responsible for the issuance of special airworthiness certificates according to FAA
Order 8130.34. The issuance of a special airworthiness certificate is coordinated with AIR-200,
AFS-80 and the ATO component of AFS-80, and AVS at the HQ and regional levels. A thorough
review is conducted by the FAA to evaluate the system’s airworthiness and operational
specifications. In addition, the FAA reviews and accepts mitigations developed by the proponent
to meet acceptable standards of safety.

10. UAS Airworthiness. All UAS must be in an airworthy condition to conduct flight operations
in the NAS. An “airworthy condition for UAS subject to a COA” means that the UAS meets the
applicable standards and requirements of its operating agency and is capable of operating in
compliance with the applicable requirements in 14 CFR part 91. The FAA recognizes that some
ofthe requirements can differ from those for manned aircraft and appropriate changes can be
defined. As with airworthiness standards, maintenance technician requirements will be addressed
as part of the review process.

a Public Aircraft Proponents. The proponent must provide an airworthiness statement
specifying compliance with the proponent’s applicable airworthiness criteria. Airworthiness
statements must be provided on agency letterhead and include:
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* The date the statement is effective,

« A signature ofthe responsible certifying authority within the agency,
e A point of contact (POC), and

e Any warnings/limitations.

(1) Airworthiness statements are generally written for one UAS. If more than one UAS
model is included on a single airworthiness statement, each UAS will be listed and specific
information for each UAS will be included in the statement. Airworthiness statements with an
expiration date must remain current for the duration of the COA including extensions. 1f a new
airworthiness statement is issued during the period the COA is active, a copy of the airworthiness
certificate must be provided to AFS-80.

(2) Examples of acceptable policy/criteria include, but are not limited to:

* Department of Defense (DOD) Handbook, MIL-HDBK 516B, Airworthiness
Certification Criteria;

e Air Force Policy Directive (AFPD) 62-6, USAF Aircraft Airworthiness
Certification;

* Army Regulations (AR) 70-62, Airworthiness Qualification of Aircraft Systems;
or

* Naval Air Systems Command Instruction, NAVAIRINST 13034.1 series, Flight
Clearance Policy for Air Vehicles and Aircraft Systems.

b. Civil Aircraft Proponents. Approvals for civil applications using the special
airworthiness certificate process receive their airworthiness certification from the FAA.

¢c. Continued Airworthiness.

(1) Public Aircraft. Proponents for UAS used in public aircraft operations should follow
their own agency’s procedures and guidelines to maintain continued airworthiness at a level
which ensures they continue to operate the aircraft safely.

(2) Civil Aircraft. Proponents for civil UAS operational approvals must address
continued airworthiness procedures as part of their application. Civil UAS should be maintained
and must conform to the same airworthiness standards defined in 14 CFR parts under which
UAS are intended to be operated. It is highly recommended that all proponents provide the
following information:

« A Continuing Airworthiness Program,

* A maintenance training program,

« Any unique skill sets or maintenance practices relating to their aircraft and/or
aircraft operations that may be outside the current scope and practices of manned
aviation, and

» A process to report any applicable data relating to the operation and maintenance
ofthe UAS.
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d. Database and Recordkeeping. All information received from UAS proponents aids the
FAA in establishing a database for the existing UAS types and operations. This data is critical to
our development of future certification criteria for both systems and pilots. It expedites the
regulatory process for UAS and allows the FAA to have historical data from which to base
current and future UAS policy. Accurate recordkeeping is essential in assuring positive
operational and quality airworthiness control. In accordance with 49 CFR § 1520.5, reports will
not be released outside of government channels without originator permission.

11. Flight Operations of a UAS.

a. Applicability and Requirements. This notice applies to UAS operations conducted in
the NAS other than in active Restricted and Warning Areas designated for aviation use or
approved Prohibited Areas. The FAA requires aircraft to operate safely among all users ofthe
NAS, including non-cooperative aircraft (e.g., aircraft operated without a transponder), and other
airborne operations not reliably identifiable by ATC radar (e.g., balloons, gliders, parachutists).
Unless otherwise specifically authorized, UAS operators must use observers, either airborne or
ground-based, to comply with 14 CFR part 91 requirements.

b. Risk Mitigation. While considerable work is ongoing to develop a certifiable detect,
sense, and avoid system as an AMOC with the see-and-avoid aspect of 8§ 91.113 and 91.115, no
current solution exists. As a result, compliance with the see-and-avoid requirement and
navigational awareness are primary concerns in UAS operational approvals leading to imposition
of AMOC. Risk mitigation for these two issues is normally based on the use of observers or other
methods of maintaining flight separation and collision avoidance or ‘segregation’; however, they
may also include other concepts or systems that a proponent may propose for FAA review. The
FAA only approves UAS flight operations that can be conducted at an acceptable level of safety.
Refer to the current editions of AC 120-92 and FAA Order 8000.369, Safety Management
System Guidance.

Note: Risk mitigations that depend on the establishment of new types and
categories of airspace are extremely difficult and time-consuming. The NAS is
established and configured through a rigorous regulatory process. Risk
mitigations that result in the prohibition of the public’s right to transit airspace
will require a very long lead time with no guarantee that they will be approved.

(1) Proponents proposing see-and-avoid strategies in lieu of visual observers (VOs) are
required to support proposed mitigations with system safety cases which indicate the operations
can be conducted safely. Acceptable system safety cases must include a hazard analysis, risk
assessment, and other appropriate documentation that identifies the level of risk.

(2) It is the proponent’s responsibility to demonstrate that the risk of injury to persons or
property along the flightpath is appropriately mitigated. Aircraft with performance characteristics
that impede, delay, or divert other normal air traffic operations may be restricted in their
operations.
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12. System Considerations for UAS.

a. Traffic Alert and Collision Avoidance Systems (TCAS). The use of TCAS by UAS has
not been validated as an acceptable alternative for see-and-avoid requirements, and is not an
approved means of mitigation for UAS see-and-avoid requirements or strategies.

b. Onboard Cameras/Sensors. Although onboard cameras and sensors positioned to
observe targets on the ground have demonstrated some capability, their use in detecting airborne
operations for the purpose of segregation is still quite limited. To date, these types of systems
have not been approved as a sole mitigation in the see-and-avoid risk assessment.

c. Use of Equipment in Lieu of VOs.

(1) Any equipment proposed for use on UAS to accomplish the function of see-and-avoid
in lieu ofVOs must:

» Be certified as an aircraft system and equipment using standards, requirements,
and processes commensurate with installation of equipment in aircraft by a
recognized airworthiness authority, and

* Meet the requirements of 14 CFR part 25, § 25.1309, or equivalent process, for
any UAS installation, regardless of its size, performance, or maximum takeoff
weight.

Note: For other equipment that is not proposed for use in meeting see-and-avoid
requirements, § 23.1309, or equivalent process, should be used.

(2) It is the responsibility of the proponent to show that the contemplated standards,
requirements, and processes meet an equivalent level of safety.

d. Radar and Other Sensors. If special types of radar systems or other sensors are utilized
to mitigate risk, the proponent must provide supporting data which demonstrates the following
can be accomplished safely:

» Both cooperative and non-cooperative traffic can be detected and tracked to ensure
appropriate separation and collision avoidance,

» The proposed system can effectively mitigate a potential collision,

» Operators are suitably trained and equipped to use them effectively, and

» Procedures are in place for the pilot in command (PIC) to effectively use the data.

e. Lost Link Procedures. There are many acceptable approaches to satisfy lost link
requirements. The intent of any lost link procedure is to ensure airborne operations remain
predictable. Proponents will comply with the UAS lost link procedures as specified in the COA.

Note: Lost link is not considered fly-away. Refer to definitions in Appendix A.

(1) Unless otherwise authorized, lost link solutions must comply with the last ATC
clearance (if ATC clearance is required), for a period of time sufficient for ATC to ensure conflict
resolution without loss of required separation.
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(2) Lost link procedures are pre-coordinated by AFS-80 with the appropriate ATC facility
and included in the COA. They include, at a minimum, lost link route of flight, transponder use,
lost link orbit points, communications procedures, and pre-planned flight termination points
(FTP) or other contingency planning measures in the event recovery ofthe UAS is not feasible.

(3) If lost link occurs within a Restricted Area, Warning Area, or Class A airspace, or lost
link procedure takes aircraft into one of these areas, the aircraft will not exit that airspace, unless
otherwise authorized, until link is re-established. All exceptions will be submitted as part of the
COA application to AFS-80 for review.

(4) Unless otherwise authorized, lost link procedures will conform to the Contingency
Planning Limitations in Appendix E and in general, include the following:

» Limiting of UAS operations to operations over water or sparsely populated areas
over the ground to transit to another Restricted Area, Warning Area, orto a
pre-planned lost link orbit point within visual line-of-sight to re-establish link.
(The UAS lost link procedure will not transit over fixed structures on the water.)

» Lost link programmed procedures will avoid unexpected turn-around and/or
altitude changes and will provide sufficient time to communicate and coordinate
with ATC.

» Lost link orbit points will not be contained within any published holding area,
airway, Jet route, T route, or other area navigation (RNAV) published route.

(5) Ifthe link is not re-established within a pre-determined time as defined by the
FAA-approved COA, the aircraft may:

» Autoland; however, the aircraft will not exit the Restricted Area or Warning Area
in accordance with subparagraph 12.e.(3) above,

* Proceed to another lost link point (LLP) in an attempt to regain communication
link, or

» Proceed to an FTP or the location specified in other contingency planning
measures for flight termination.

Note: LLPs may be used as FTPs. In this case, the aircraft may loiter at the
LLP/FTP until link is re-established or fuel exhaustion occurs.

» UAS without auto-land capability will proceed to a pre-planned FTP or other
acceptable contingency planning option prior to fuel exhaustion.

(6) Refer to Appendix E for more Contingency Planning Limitations.

f. Flight Termination System (FTS). Itis highly desirable that all UAS have system
redundancies and independent functionality to ensure the overall safety and predictability of the
system. UAS that lack system redundancies may be required to have an independent FTS that
can be activated manually by the UAS PIC to safeguard the public.
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g. Spectrum Authorization.

(1) Every UAS proponent must have the appropriate National Telecommunications and
Information Administration (NTIA) or Federal Communications Commission (FCC)
authorization/approval to transmit on the radio frequencies (RF) used for UAS uplink and
downlink of control, telemetry, and payload information.

(2) Non-Federal public agencies, such as universities and State/local law enforcement,
and all civil UAS proponents generally require a license from the FCC as authorization to
transmit on frequencies other than those in the unlicensed bands (900 megahertz (MHz),

2.4 gigahertz (GHz), and 5.8 GHz). This generally will be in the form of an Experimental Radio
License or a Special Temporary Authority (STA) issued by the FCC. Non-Federal public
agencies and civil UAS proponents that operate systems using frequencies assigned to the
Federal government (e.g., the DOD) must demonstrate they have the proper authorization
through FCC-issued documentation.

(3) DOD agencies will typically demonstrate UAS spectrum authorization through an
STA issued by NTIA or a frequency assignment in the NTIA-administered Government Master
File (GMF). Authorizations issued under Title 47 of the Code of Federal Regulations (47 CFR)
part 300, in the NTIA Manual, Chapter 7, paragraph 7.11, Use of Frequencies by Certain
Experimental Stations, are not appropriate for UAS operations.

(4) Federal public agencies other than DOD, such as National Aeronautics and Space
Administration (NASA), U.S. Coast Guard (USCG), and U.S. Customs and Border
Protection (USCBP), also need an STA issued by NTIA or a frequency assignment in the
NTIA-administered GMF. This is especially important for systems designed to operate on
frequencies assigned to DOD.

13. Operational Requirements for UAS. Unless operating in an active Restricted or Warning
Area designated for aviation use, or approved Prohibited Areas, UAS operations must adhere to
the following requirements.

a Observer Requirement. Visual flight rules (VFR) UAS operations may be authorized
utilizing either ground-based or airborne VOs onboard a dedicated chase aircraft. A VO must be
positioned to assist the PIC, to exercise the see-and-avoid responsibilities required by
88 91.111,91.113, and 91.115 by scanning the area around the aircraft for potentially conflicting
traffic and assisting the PIC with navigational awareness.

(1) VOs:

(a) Must assist the PIC in not allowing the aircraft to operate beyond the visual
line-of-sight limit, and

(b) Must be able to see the aircraft and the surrounding airspace sufficiently to assist
the PIC with:

» Determining the UA’s proximity to all aviation activities and other hazards
(e.g., terrain, weather, structures), and
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» Exercising effective control of the UA, and
 Complying with §891.111, 91.113, and 91.115, and
* Preventing the UA from creating a collision hazard, and

(©) Must inform the PIC before losing sufficient visual contact with the UA or
previously sighted collision hazard. This distance is predicated on the observer’s normal vision.
Corrective lenses, spectacles, and contact lenses are permitted.

(2) Because of field of view and distortion issues with aids to vision such as binoculars,
field glasses, night vision devices, or telephoto lenses, these are allowed only for augmentation
of the observer’s visual capability; they cannot be used as the primary means of visual contact.
When using other aids to vision, VOs must use caution to ensure the aircraft remains within
normal visual line-of-sight of the observer. These aids to vision are not to be confused with
corrective lenses or contact lenses, which do not alter the field of view or distort vision.

(3) The responsibility of ensuring the safety of flight and adequate visual range coverage
to avoid any potential collisions remains with the PIC. The PIC for each UAS operation must
identify a location from which the observer will perform his/her duties. This location will be
selected to afford the best available view of the entire area within which the operation is to be
conducted.

(4) Daisy-chaining of observers to increase operational distance is not normally
approved; however, a proponent may provide a safety case for daisy-chaining in accordance with
paragraph 16 by demonstrating an acceptable level of risk to the NAS.

(5) Observer(s) must be in place 30 minutes prior to night operations to ensure dark
adaptation. Refer to subparagraph 13.i.(2)(b) for night operations information.

b. ATC Communications Requirements.

(1) The UAS pilot must establish and maintain direct two-way radio communication with
appropriate ATC facilities anytime:

* The aircraft is being operated in Class A or D airspace (under §§91.135
or 91.129) or, when required, in Class E and G airspace (under §§91.127
or 91.126). See subparagraph 13.q.(2) and (3) for operations in Class B
or C airspace; or
* The aircraft is being operated under instrument flight rules (IFR); or
e Itis stipulated under the provisions of any issued COA or Special Airworthiness
Certificate.

(2) It is preferred that communications between the UAS pilot and ATC be established
through onboard radio equipment to provide a voice relay, however, for IFR flight this method of
transmission is required.
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c. Inter-Communications Requirements. Any VO, sensor operator, or other person
charged with providing see-and-avoid assistance must have immediate communication with the
UAS pilot. If a chase aircraft is being utilized, immediate communication between the chase
aircraft and the UAS pilot is required at all times. If the UAS pilot is in communication with
ATC, monitoring of the ATC frequency by all UAS crew members (pilots, observers, and chase
pilots) is recommended for shared situational and navigational awareness. However, unless it is
approved for others to do so, the UAS PIC or the supplemental pilots are the only crewmembers
that will communicate with ATC.

d. Electronic Devices. The use of electronic devices (including cell phones) other than for
UAS flight- and mission-required usage is governed by 8 91.21, which ensures these devices do
not interfere with the UAS systems. The use of electronic devices (including cell phones) is not
authorized for primary communication with ATC unless authorized under the Special Provisions
of the COA.

e. Dropping Objects/Expendable Stores or Hazardous Materials. If the intended UAS
operation includes the carriage, dropping, or spraying of aircraft stores outside of active
Restricted or Warning Area airspace designated for aviation use, or approved Prohibited Areas,
the proponent must ensure that specific approval is listed in the special provisions, the
operational risks have been sufficiently mitigated as required by 14 CFR 8§ 91.15, and that the
hazardous material requirements in 49 CFR have been met. Acceptable procedures for hung
stores and loss of control link while carrying stores must be provided to the FAA. A similar case
must be made for hazardous materials carried aboard the aircraft and, if approved, will be listed
in the special provision section ofthe COA.

f. Flight Over Populated Areas. Routine UAS operations are prohibited over urban or
populated areas, except where the level of airworthiness allows. UAS operations may be
approved in emergency or national disaster relief situations if the proposed mitigation strategies
are found to be acceptable. See Appendix A for definition of populated or urban area.

g. Air Shows. A proponent is required to provide a safety case in accordance with
paragraph 16 that demonstrates an acceptable level of risk and must receive a separate Air Show
Waiver in accordance with FAA Order 8900.1, Flight Standards Information Management
System (FSIMS).

h. Flight Over Heavily Trafficked Roads or Open-Air Assembly of People. UAS
operations must avoid these areas, except where level of airworthiness allows. If flight in these
areas is required, the proponent is required to support proposed mitigations with system safety
cases that indicate the operations can be conducted safely. Acceptable system safety cases must
include information located in paragraph 16. Additionally, it is the proponent’s responsibility to
demonstrate that risk of injury to persons or property along the flightpath has been mitigated.
UAS with performance characteristics that impede, delay, or divert other air traffic operations
may be restricted in their operations. Refer to AC 120-92 and FAA Order 8000.369, current
editions.
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i. Day/Night Operations.

(1) Day Operations. UAS operations outside of Class A airspace, active Restricted or
Warning Areas designated for aviation use, or approved Prohibited Areas will be conducted
during daylight hours unless otherwise authorized.

(2) Night Operations.

(a) Night operations may be considered if the proponent provides a safety case and
sufficient mitigation to avoid collision hazards at night.

(b) UAS night operations are those operations that occur between the end of evening
civil twilight and the beginning of morning civil twilight, as published in the American Air
Almanac, converted to local time. (Note: this is equal to approximately 30 minutes after sunset
until 30 minutes before sunrise, except in Alaska.) External pilots and observers must be in place
30 minutes prior to night operations to ensure dark adaptation.

J.  Flights Below Class A Airspace. All UAS operations outside of active Restricted/
Warning/Sensitive Security Information (SSI) airspace designated for aviation use, or approved
Prohibited Areas must be conducted in visual meteorological conditions (VMC) if using ground
or airborne VOs. In addition, the following weather requirements apply:

e Ifon IFR flight, remain clear of clouds. This requirement does not relieve the PIC
from following the ATC clearance. According to § 91.3, the PIC retains responsibility
for, and is the final authority as to the operation of that aircraft.

* Ifon VFR flight, maintain § 91.155 VFR cloud clearances, except in Class G
airspace, where Class E airspace visibility requirements must be applied, but not less
than 3 statute miles (SM) in-flight visibility.

» Special VFR is not permitted.

e For chase aircraft, 5 SM in-flight visibility.

k. Autonomous Operations. Although it is possible to have a completely manual
(direct pilot intervention) UAS, the majority of UAS are autonomous to a certain degree. Only
those UAS which have the capability of direct pilot intervention will be allowed in the NAS
outside of active Restricted or Warning Areas designated for aviation use, or approved Prohibited
Areas. Because the pilot may be technically considered out-of-the-loop in a lost link scenario,
this restriction does not apply to UAS operating under lost link.

I.  Operations from Off-Airport Locations. In most cases, an off-airport location should
be situated no closer than 5 nautical miles (NM) from any airport or heliport. The operational
areas, including the launch and recovery zones, should be free from obstructions; reasonable
efforts should be made to keep operations away from structures.

m. Crew Resource Management (CRM). Proponents must train all UAS crewmembers in
CRM. The current edition of FAA AC 120-51, Crew Resource Management Training, or an
FAA-recognized equivalent applies to UAS operations. Proponents must implement the
recommended training and procedures included in AC 120-51, or in an FAA-recognized
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equivalent. The PIC ofa UAS must ensure no activities other than those duties required for safe
flight operation are performed. No UAS crewmember may engage in any activities unrelated to
those required for safe operation of the UAS during critical phases of flight such as
launch/takeoff and landing/recovery.

n. Sterile Cockpit. Proponents must comply with the current edition of AC 120-71,
Standard Operating Procedures for Flight Deck Crewmembers, or the FAA-recognized
equivalent, for ensuring the PIC implements sterile cockpit procedures. During critical phases of
flight, including all ground operations involving taxi (movement of an airplane under its own
power on the surface of an airport), takeoffand landing, and all other flight operations in which
safety or mission accomplishment might be compromised by distractions, no crewmember may
perform any duties not required for the safe operation of the aircraft. No crewmember may
engage in, nor may any PIC permit, any activity during a critical phase of flight which could
distract any crewmember from the performance of his/her duties or interfere in any way with the
proper conduct of those duties.

0. Operating Under IFR. While operating on an instrument flight plan, the following must
exist, be completed, or be complied with:

(1) The PIC must hold a current instrument rating or an FAA-recognized equivalent.

(2) The aircraft’s airworthiness signature statement for flight release (not airworthiness
document) must include IFR flight and indicate that all equipment required for IFR operations is
certified and working (including pitot-static and transponder checks).

(3) Applicable navigation database and charts are current and available to the UAS pilot.
(4) An IFR flight plan is filed.
(5) An ATC clearance has been obtained and all clearances must be followed.

(6) Direct two-way radio communication between the UAS pilot and ATC is established
and maintained. (A communication relay through the aircraft may be required.)

(7) Alternate communication capabilities with ATC for the purpose of lost link and/or lost
communication are designated and operational during all phases of flight.

(8) The UAS is equipped with a certified operating mode C (mode S preferred)
transponder.

(9) ATC radar services are obtained throughout the portion of the flight in Class A
airspace whenever possible (overwater non-radar operations may be allowed in the special
provisions section).

(10) All operations outside of Class A airspace and active Restricted, Prohibited, Warning
Areas, or SSI airspace designated for aviation use, must remain clear of clouds. If operating
under IFR, to comply with this provision, the PIC must have an ATC clearance to deviate.
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According to § 91.3, the PIC retains responsibility for, and is the final authority as to, the
operation of that aircraft.

(11) VOs are not required in Class A airspace unless stipulated in the COA.
p. Chase Aircraft Operations. The chase aircraft:

(1) Must remain at a safe distance from UA to ensure collision avoidance if a malfunction
occurs, and

(2) Must remain close enough to the UA to provide visual detection of any conflicting
aircraft and advise the PIC of the situation.

(3) Must remain within radio control range ofthe UA, in the case of pilot operation from
the chase aircraft, to maintain appropriate signal coverage for flight control or activation of the
FTS.

(4) May be required to have communication with appropriate ATC facilities based on the
proponent’s application or mission profile.

(5) Is not required by FAA in active Restricted or Warning Area airspace designated for
aviation use, or approved Prohibited airspace.

(6) Is not required for Optionally Piloted Aircraft (OPA) if a qualified VO is on board.
(7) Is not required in Class A airspace unless stipulated in the COA.

(8) Operations must be conducted in accordance with the Special Provisions listed in the
approved COA.

(9) Must maintain 5 SM in-flight visibility restrictions.
(10) Pilot/observer:

»  Will not concurrently perform either observer or UAS pilot duties along with
chase pilot duties unless otherwise authorized.
e Must maintain direct voice communication with the UAS pilot.

(11) Pilots operating as a formation flight will immediately notify ATC if they are using a
non-standard formation. Non-standard formations must be pre-approved by ATC. Proponents
adhere to the current edition of Order JO 7610.4, Special Operations, as applicable. Refer to
Appendix A for definitions of standard and non-standard formations.

(12) Operations will not be conducted in IMC.

(13) Operations will be thoroughly planned and briefed.
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(14) Pilot, during a lost link situation, must be notified immediately along with ATC. The
chase pilot will report to ATC that the UA is performing lost link procedures as planned or if
deviations are occurring.

(15) Pilot will ensure safe separation with the UA, and immediately notify ATC and the
UA PIC during loss of visual contact with the UA by both the chase pilot and observer, when
such contact cannot be promptly re-established. The UA PIC will either execute lost link
procedures to facilitate a rejoin, recover the UA, or terminate the flight as appropriate.

g. Airspace Considerations by Airspace Designation.

Note: UAS operating in airspace designated as reduced vertical separation
minimum (RVSM) airspace must comply with § 91.180.

(1) Class A. Observers are not normally required in Class A. All UAS must be operating
under IFR and on an instrument flight plan. UAS operations approved for Class A must comply
with 891.135.

(2) Class B. UAS operations are currently not authorized. Class B airspace contains
terminal areas with the highest density of manned aircraft in the NAS. On a case-by-case basis,
the FAA may consider exceptional circumstances. For public aircraft, a Letter of Agreement
(LOA) between the affected ATC facility and the proponent describing UAS segregation
procedures is required. For civil aircraft, segregation procedures should be incorporated into the
operating limitations. UAS operations must not impede, delay, or divert other Class B operations.

(3) Class C (and airspace within 30 NM of an airport listed in Appendix D, section 1,
8 91.215). UAS operations approved for Class C must comply with 8§ 91.130 and 91.215.
Requests for operations without this equipment will be handled on a case-by-case basis and may
be approved if sufficiently mitigated and a safety case has been established. For public aircraft,
an LOA between the affected ATC facility and the proponent describing UAS segregation
procedures may be required. For civil aircraft, segregation procedures should be incorporated
into the operating limitations. UAS operations must not impede, delay, or divert other Class C
operations.

(4) Class D. Requests for approval will be handled on a case-by-case basis and may be
approved if sufficiently mitigated and a safety case has been established. UAS operations
approved for Class D must comply with § 91.129. For public aircraft, an LOA between the
affected ATC facility and the proponent describing UAS segregation procedures may be required.
For civil aircraft, segregation procedures should be incorporated into the operating limitations.
UAS operations must not impede, delay, or divert other Class D operations.

(5) Class E. Ifthere is an operating ATC tower, Class D rules may apply. UAS operations
approved for Class E must comply with §91.127. For public aircraft, an LOA between the
affected ATC facility and the proponent describing UAS segregation procedures may be required.
For civil aircraft, segregation procedures should be incorporated into the operating limitations.
UAS operations must not impede, delay, or divert other Class E operations.

(6) Class G. UAS operations approved for Class G must comply with § 91.126.

18
UNCONTROLLED COPY WHEN DOWNLOADED
Check with FSIMS to verify current version before using



1/22/13 N 8900.207

r. ATC Visual Approach Clearances. The UAS PIC must not accept a visual approach
clearance, an instruction to follow another aircraft by visual means, or a clearance to maintain
visual separation from another aircraft.

s. In-Flight Emergencies.

» The PIC will notify ATC of any in-flight emergency or aircraft accident as soon as
practical.

« The PIC will notify ATC of any loss of control link as soon as practical. Loss of
control link scenarios may be handled by ATC as an emergency.

14. Contingency Planning Limitations. See Appendix E.

15. Personnel Qualifications. This paragraph addresses the qualifications of all UAS flightcrew
members, observers, maintainers, and other personnel as appropriate. All references to a pilot
certificate or FAA written examination refer to an FAA-issued private pilot certificate, higher
certification, or an FAA-recognized equivalent.

a. UAS Pilot Qualifications. The FAA is focused on ensuring that UAS pilots have an
appropriate level of understanding of 14 CFR applicable to the airspace where UAS operate.
UAS pilots are responsible for controlling their aircraft to the same standards as the pilot ofa
manned aircraft. Civil UAS pilots may be required to have instruction by an FAA-certificated
flight instructor.

b. UAS General Operational Requirements. The following operational restrictions apply
to all UAS pilots:

* One PIC must be designated at all times.

The PIC ofan aircraft is directly responsible for, and is the final authority of the

operation of that aircraft.

* Pilots must not perform crew duties for more than one UAS at a time.

» Pilots are not allowed to perform concurrent duties both as the pilot and the VO. In
the case of OPA, the airborne pilot may assume the role of PIC at all times, but will
only be the observer when the OPA is operated by the CS pilot.

» Unless undergoing initial qualification training, pilots must be qualified on the
aircraft being flown.

* Only one PIC per aircraft is authorized, and the PIC must be in a position to assume
control of the aircraft.

c. PIC.
(1) The designated PIC:

» Has been designated as PIC before or during the flight.

» Isresponsible for the UAS flight operation as described under § 91.3, or
FAA-recognized equivalent.

» Isresponsible for determining whether the UAS is in condition for safe flight.
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Must land as soon as safely practical when any condition occurs that causes
operations to be unsafe.

May be augmented by supplemental pilots; however, the PIC retains complete and
overall responsibility of the flight, regardless of who may be piloting the aircraft.
Has the ability to assume the duties of an internal or an external UAS pilot at any
point during the flight.

May rotate duties as necessary to fulfill operational requirements.

Operating under a public agency, must have a thorough knowledge of the COA
issued to the organization and must retain a copy to reference during flight.

Must be trained and qualified on the specific UAS for the conduct of the flight.
May assume the duties of VO or PIC, if piloting an OPA when the OPA is being
utilized as a UAS and being flown by the CS pilot.

PIC Rating Requirements. Rating requirements for the UAS PIC depend on the type

of operation conducted; they fall into two categories:

Operations that require at least a private pilot certificate or FAA-recognized
equivalent, or

Operations that do not require at least a private pilot certificate or
FAA-recognized equivalent.

(a) The requirement for the PIC to hold a pilot certificate or FAA-recognized

equivalent is based on various factors including:

The location of the planned operations,

* The mission profile,

» The size of the aircraft, and

» Whether or not the operation is conductedwithin or beyond visual
line-of-sight.

(b) The PIC must hold, at a minimum, an FAA private pilot certificate or

FAA-recognized equivalent for all operations listed below:

* Flightin Class A, B, C, D, E, and G (400 feet above ground level (AGL))
airspace.

* IFR (must have instrument rating) operations.

* Night operations.

e Atjoint use or public airfields.

* Requiring a chase aircraft.

» Atany time the FAA has determined theneed, based on the UAS
characteristics, mission profile, or other operational parameters.

(c) Operations without a pilot certificate may be allowed when all of the following

conditions are met:
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« The PIC has successfully completed, at a minimum, FAA private pilot ground
instruction and passed the FAA Private Pilot written examination or
FAA-recognized equivalents. (Airman Test Reports are valid for the
24 calendar-month period preceding the month the exam was completed, at
which time the instruction and written examination must be repeated.)

e Operations are during daylight hours.

e The operation is conducted in a sparsely populated location.

» Operations are approved and conducted solely within visual line-of-sight in
Class G airspace.

» Visual line-of-sight operations are conducted no further than \ANM laterally
from the UAS pilot and at an altitude of no more than 400 feet AGL at all
times. Refer to Appendix A for the visual line-of-sight definition.

e Operations are conducted no closer than 5NM from any FAA-designated
airport or heliport other than the airport from which the aircraft is operating.

» The operation is conducted from a privately owned airfield, military
installation, or off-airport location.

(3) PIC Recent Flight Experience (Currency). The proponent must provide
documentation showing the pilots maintain an appropriate level of recent pilot experience in the
UAS being operated, or in an FAA-certified simulator. At a minimum, the PIC must conduct
three takeoffs (launch) and three landings (recovery) in the specific UAS within the previous
90 days (excluding pilots who do not conduct launch/recovery during normal/emergency
operations); or as prescribed by the proponent’s accepted recurrent training and currency

program.

(a) For those operations that require a certificated pilot, the PIC, to exercise the
privileges of his certificate, must have flight reviews and maintain recent pilot experience in
manned aircraft per 14 CFR part 61, as appropriate; or FAA-accepted equivalent.

(b) For flights approved for night operations, the PIC must conduct three takeoffs
(launch) and three landings (recovery) each, in the specific UAS at night, to a full stop in the
previous 90 days (excluding pilots who do not conduct launch/recovery during
normal/emergency operations).

(c) For operations approved for night or IFR, the PIC must maintain recent pilot
experience per § 61.57 or FAA-accepted equivalent as applicable.

(4) PIC Medical. The PIC must maintain, at a minimum, a valid FAA second-class
medical certificate issued under 14 CFR part 67 or the FAA-recognized equivalent. The
second-class medical certificate expires at the end of the last day of the 12th month after the
month of the date ofthe examination shown on the medical certificate listed in § 61.23.

(5) Section 91.17 or FAA-recognized equivalent applies to all UAS crewmembers.

(6) PIC Training.
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(a) In addition to the training required for a pilot certificate, UAS PICs must have the
following additional training (or FAA-recognized equivalent):

e Including normal, abnormal, and emergency procedures in all specific details
ofthe UAS being operated,

« Manufacturer-specific training,

» Demonstrated proficiency, and

e Testing in the UAS being operated.

(b) Proponents must maintain individual training records of all UAS personnel. All
training and testing will be documented in the individual’s training record by the instructor and
initialed by the trainee.

d. Supplemental Pilots. Supplemental pilots are those pilots assigned UAS flight duty to
augment the PIC. It is common for proponents to have both an internal and an external UAS
pilot. The supplemental pilot can assume either of these positions.

(1) Ratings. Supplemental pilots must have, at a minimum, successfully completed
private pilot ground school and passed the written test or FAA-recognized equivalents. The
ground school written test results are valid for two years from the date of completion, at which
time the instruction and written examination must be repeated. I1f a supplemental pilot assumes
the role of PIC, he/she must comply with the PIC rating, currency, medical, and training
requirements listed above in subparagraph 15c.

(2) Recent Pilot Experience. The proponent must provide a process that ensures that
pilots maintain an appropriate level of recent pilot experience for the position they are assigned
in the UAS being operated.

(3) Medical. Supplemental pilots must maintain, at a minimum, a valid FAA second-class
medical certificate issued under part 67 or the FAA-recognized equivalent. The second-class
medical certificate expires at the end of the last day ofthe 12th month after the month of the date
ofthe examination shown on the medical certificate, according to § 61.23. Section 91.17 or
FAA-recognized equivalent applies to all UAS crewmembers.

(4) Training.
(a) UAS supplemental pilots must have:

« Training in all specific details of the UAS being operated, including normal,
abnormal, and emergency procedures;

* Manufacturer-specific training (or FAA-recognized equivalent);

» Demonstrated proficiency and successful testing in the UAS being operated.

(b) Proponents must maintain individual training records for all UAS personnel. All
training must be documented by the instructor and initialed by the trainee.
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e. UAS Observer Qualifications. All observers must have an understanding of Federal
aviation regulations applicable to the airspace where the UAS will operate. Observers are
considered crewmembers. Observers must not perform crew duties for more than one UAS at a
time. Observers are not allowed to perform concurrent duties both as UAS pilot and observer.

(1) Medical. All observers must have a valid FAA second-class medical certificate issued
under part 67; an FAA-recognized equivalent is an acceptable means of demonstrating
compliance with this requirement. The second-class medical certificate expires at the end of the
last day of the 12th month after the month ofthe date ofthe examination shown on the medical
certificate. Section 91.17 or FAA-recognized equivalent applies to all UAS crewmembers.

(2) Training. Observers must complete sufficient training to communicate to the pilot any
information required to remain clear of conflicting traffic, terrain, and obstructions, maintain
proper cloud clearances, and provide navigational awareness. This training, at a minimum, must
include knowledge of:

(a) Their responsibility to assist pilots in complying with the requirements of
14 CFR:

e« 8§91.111, Operating Near Other Aircraft;

 891.113, Right-of-Way Rules: Except Water Operations;
e 891.115, Right-of-Way Rules: Water Operations; and
 §091.155, Basic VFR Weather Minimums;

(b) Air traffic and radio communications, including the use of approved ATC/pilot
phraseology; and

(c) Appropriate sections of the Aeronautical Information Manual (AIM).
f. UAS Maintenance Personnel Qualifications.

(1) Maintenance Ratings. Will be established as more data is collected and a regulatory
guideline is developed.

(2) Recent Maintenance Experience. It is suggested that proponents follow applicable
guidelines of 14 CFR part 65, § 65.83, as appropriate, until final UAS regulatory guidelines are
available.

(3) Maintenance Medical Requirements. At a minimum, the requirements of § 91.17 or
FAA-recognized equivalent must be met. No additional medical requirements have been defined
at this time.

(4) Maintenance Training. It is highly recommended that a proponent ofa UAS submit a
training program. This requirement will be further defined as more data is collected and the
regulatory process affects these guidelines.
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g. Other UAS Personnel Qualifications. Ancillary personnel such as systems operators or
mission specialists must be thoroughly familiar with and possess operational experience of the
equipment being utilized. 1f the systems being utilized are for observation and detection of other
aircraft for collision avoidance purposes, personnel must be thoroughly trained on collision
avoidance procedures and techniques and have direct communication with the UAS pilot,
observer, and other applicable personnel.

16. AMOC. This notice defines certain limitations and procedures to conduct UAS operations,
but each application is evaluated on its own technical merit based on its own set of operational
parameters and proposed operational profiles, mitigations, and systems. When a proponent
desires to deviate from these limitations and procedures, an AMOC that includes a safety case
(recommended format provided in Appendix D), must be submitted for approval. For a
proponent to make an acceptable safety case, information must be provided that outlines all
hazards and risks associated with the requested AMOC. In addition, the proponent must provide
a description of the methods and procedures or equipment for mitigating each hazard and risk. As
such, deviations and AMOC may differ from the information presented in this notice. Therefore,
if the proponent provides an acceptable safety case with sufficient data that supports the
proposal, the AMOC will be considered and evaluated for approval.

a. Safety Case Information. The proponent should include at a minimum:
(1) Athorough description of the environment in which the aircraft will operate;
(2) Criteria for categorizing hazards (e.g., severity and likelihood);

(3) A detailed airworthiness description of the affected items associated with the
proposed AMOC, which includes, as a minimum:

« Certification status of components and systems, or statement of airworthiness for
public aircraft,

« Reliability data,

» Redundant systems,

» Failure modes and effects, including system response to loss of control link, and

* An airworthiness determination (for COA proponents only);

(4) Capabilities ofthe aircraft;

(5) Flight data;

(6) Accident data;

(7) Emergency procedures; and

(8) Pilot/crew roles and responsibilities.

b. Sample Safety Case. Appendix D represents the FAA’s approach to documenting the
process used for hazard identification and risk mitigation. It is provided as an example for
proponents to use when developing and documenting a safety case. In addition to these
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guidelines, other government and industry methods similar to the FAA’s approach to developing
a safety case also provide acceptable hazard analysis tools. These include Preliminary Hazard
Analysis, Operational Safety Assessment, Comparative Safety Assessment, and Fault Hazard
Analysis. See Appendix D for a complete list.

17. Disposition. We will incorporate the information in this notice into FAA Order 8900.1 before
this notice expires. Direct questions concerning the information in this notice to the Unmanned
Aircraft Systems Integration Office, AFS-80, at 202-385-4835.

Director, Flight Standards Service

25
UNCONTROLLED COPY WHEN DOWNLOADED
Check with FSIM S to verify current version before using



1/22/13 N 8900.207
Appendix A

APPENDIX A. DEFINITIONS

1. Aircraft. A device used or intended to be used for flight in the air, including unmanned
aircraft (UA).

2. Airworthiness [UAS]. A condition in which the unmanned aircraft system (UAS) (including
the aircraft, airframe, engine, propeller, accessories, appliances, and control station (CS))
conforms to its type certificate, if applicable, and is in condition for safe operation.

3. Airworthiness Certification. Process and aircraft qualification for civil UAS proponents to
obtain a special airworthiness certificate.

4. Airworthiness Statement. Document required from public UAS proponents during a
Certificate of Waiver or Authorization (COA) application process which confirms aircraft
airworthiness.

5. Certificate of Waiver or Authorization (COA). An FAA grant of approval for a specific
operation. The authorization to operate a UAS in the National Airspace System (NAS) as a
public aircraft outside of Restricted, Warning, or Prohibited areas approved for aviation
activities.

6. Chase Aircraft. A manned aircraft that carries its own pilot-in-command (PIC) and a
separate qualified VO flying in proximity to a UA.

7. Civil Aircraft. Aircraft other than public aircraft.

8. Cooperative Aircraft. Aircraft that have an electronic means of identification (i.e., a
transponder or ADS-B transceiver) aboard in operation.

9. Crewmember [UAS]. In addition to the crewmembers identified in 14 CFR part 1, a UAS
flightcrew member includes pilots, sensor/payload operators, and VOs, but may include other
persons as appropriate or required to ensure safe operation of the aircraft.

10. Crew Resource Management (CRM). The effective use ofall available resources including
human, hardware, and information resources.

11. Daisy-Chaining. Aviation jargon for the use of multiple, successive observers to extend the
flight of a UA beyond the direct visual line-of-sight of any other PIC or VO.

12. Experimental Certificate. A type of special airworthiness certificate issued for the purposes
of research and development (R&D), crew training, exhibition, and market survey as defined in
14 CFR part 21, § 21.191(a), (c), and (f). Note: According to § 91.319(a)(2), experimental
aircraft may not be used for carrying persons or property for compensation or hire.

a. R&D Aircraft. Aircraft testing new design concepts, equipment, installations, operating
techniques, or uses for aircraft. Any unmanned aircraft system (UAS), including an Optionally
Piloted Aircraft (OPA) is eligible for an experimental certificate under this purpose. Operations
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may be conducted by the proponent only as a matter of research or to determine whether an idea
warrants further development.

b. Crew Training. Crew training is limited to the number of flight crews required by the
proponent to conduct experimental aircraft operations.

c. Market Survey. Aircraft may be used for the purposes of conducting market surveys,
sales demonstrations, and customer crew training of the manufacturer’s customers as provided in
part 21, §21.195.

13. External Pilot. A UAS pilot who flies from outside a CS shelter with direct visual contact
with the aircraft.

14. FAA-Recognized Equivalent. An FAA recognition that a public agency may exercise its
own internal processes regarding airworthiness and pilot, aircrew, and maintenance personnel
certification and training; furthermore, the agency has determined that its UAS is capable of safe
operation in the National Airspace System (NAS) when conducting public aircraft operations
under Title 49 of the United States Code (49 U.S.C.) 88 40102(a)(41) and 40125.

15. Fly-Away. An interruption or loss of the control link, or when the pilot is unable to effect
control of the aircraft and, as a result, the UA is not operating in a predicable or planned manner.

16. Formation.
a. Non-standard formation. A formation operating under any of the following conditions:

* When the flight leader has requested and ATC has approved other than standard
formation dimensions;

* When operating within an authorized block altitude or under the provisions of a letter
of agreement (LOA);

 When the operations are conducted in airspace specifically designed for a special
activity.

b. Standard formation. A formation in which proximity of no more than 1NM laterally or
longitudinally and within 100 feet vertically from the flight leader is maintained by each
wingman or UA.

17. Inspection. The routine performance of inspection tasks at prescribed intervals. The
inspection must ensure the airworthiness of an aircraft up to and including its overhaul or life
limits.

18. Internal Pilot. A UAS pilot who flies from inside a CS shelter without direct visual contact
with the aircraft.

19. Lost Link. An interruption or loss of the control link, or when the pilot is unable to effect
control ofthe aircraft and, as a result, the UA will perform a predictable or planned maneuver.
Loss of command and control link between CS and aircraft. There are two types of links:
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* Anuplink which transmits command instructions to the aircraft, and
« A downlink which transmits the status of the aircraft and provides situational awareness
to the pilot.

20. Missile. A non-recoverable, powered, guided munition that travels through the air or space.

« Ballistic missiles follow a ballistic trajectory.

e Cruise missiles generate lift.

* Guided missiles are launched from a ship or aircraft and serve as a self-contained
precision bomb.

21. Non-Cooperative Aircraft. Aircraft that do not have an electronic means of identification
(e.g., a transponder) aboard or that have inoperative equipment because of malfunction or
deliberate action.

22. Non-Standard Formation. See Formation.

23. Observer. A trained person who assists a UAS pilot in the duties associated with collision
avoidance and navigational awareness through electronic or visual means. (Collision avoidance
includes, but is not limited to, avoidance of other traffic, clouds, obstructions, terrain and
navigational awareness.) A visual observer (VO) is a trained person who assists the UAS pilot by
visual means in the duties associated with collision avoidance. A VO includes the OPA pilot
when the OPA is being operated as a UAS.

24. Off-Airport. Any location used to launch or recover aircraft that is not considered an airport
(e.g., an open field).

25. Optionally Piloted Aircraft (OPA). An aircraft that can conduct operations as a traditional
aircraft with a pilot aboard the aircraft, and can also operate as a UAS when the aircraft is
operated and controlled by the CS pilot, allowing the pilot aboard the aircraft to become a
qualified observer and remain a PIC. OPA operating as a UAS must meet UAS guidance
requirements.

26. Pilot Duty Period. The period beginning when a flightcrew member is required to report for
duty, with the intention of conducting a flight, and ending when the aircraft is parked after the
last flight. It includes the period of time before a flight or between flights that a pilot is working
without an intervening rest period.

27. Pilot-in-Command (PIC)-[UASJ. The person who has final authority and responsibility for
the operation and safety of flight, has been designated as PIC before or during the flight, and
holds the appropriate category, class, and type rating, if appropriate, for the conduct ofthe flight.
The responsibility and authority of the PIC as described by 14 CFR part 91, § 91.3 apply to the
UA PIC. The PIC position may rotate duties as necessary with equally qualified pilots. The
individual designated as PIC may change during flight. Note: The PIC can only be the PIC for
one aircraft at a time. For OPA, PIC must meet UAS guidance requirements for training, pilot
licensing, and medical requirements when operating OPA as a UAS.
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28. Populated or Urban Areas. Areas depicted in yellow on a Visual Flight Rules (VFR)
sectional chart or as determined from other sources.

29. Proponent. A person or agency making an application for a Certificate of Waiver or
Authorization (COA).

30. Public Aircraft. An aircraft operated by a governmental entity (including Federal, State, or
local governments, and the U.S. Department of Defense (DOD) and its military branches) for
certain purposes as described in 49 U.S.C. 8§88 40102(a)(41) and 40125. Public aircraft status is
determined on an operation by operation basis. See 14 CFR part 1, § 1.1 for a complete
definition of a public aircraft.

31. Public Operator. An operator that is classified as government and/or otherwise qualifies for
public aircraft operation under 49 U.S.C. 8§ 40102(a)(41) and 40125. Not all flights by a public
aircraft operator qualify as a public aircraft operation under the statute. Public aircraft operation
status is not automatic for flights conducted by a government entity or a contractor to a
government entity.

32. Rocket. A powered, unguided munitions (DOD); or an aircraft propelled by ejected
expanding gases generated in the engine from self-contained propellants and not dependent on
the intake of outside substances. It includes any part which becomes separated during the
operation (14 CFR).

33. Safety Risk Management (SRM). A formalized, proactive approach to system safety.

SRM is a methodology that ensures hazards are identified, risks are analyzed, assessed, and
prioritized; and results are documented for FAA decision-makers to transfer, eliminate, accept, or
mitigate risk.

34. Scheduled Maintenance (Routine). The performance of maintenance tasks at prescribed
intervals.

35. Segregation. Setting apart from other air traffic operations in the NAS. Segregation is not
synonymous with required air traffic separation standards. Therefore, segregation does not
prescribe or mandate criteria such as vertical, lateral, or longitudinal distances.

36. Shells. Munitions that are fired from a gun whether guided or not.
37. Smart Bomb. Precision-guided munitions.
38. Standard formation. See formation.

39. Supplemental Pilot. Pilots assigned UAS flight duties to augment the PIC. It is common for
proponents to have both an internal and an external UAS pilot. The supplemental pilot can
assume either of these positions. The supplemental pilot may also assume duties of the PIC if the
specified qualifications are met.

40. Torpedoes. Powered munitions that travel through water.
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41. Unmanned Aircraft (UA). A device used or intended to be used for flight in the air that has
no onboard pilot. This devise excludes missiles, weapons, or exploding warheads, but includes

all classes of airplanes, helicopters, airships, and powered-lift aircraft without an onboard pilot.

UA do not include traditional balloons (see 14 CFR part 101), rockets, tethered aircraft and un-
powered gliders.

42. Unmanned Aircraft System (UAS). A UA and its associated elements related to safe
operations, which may include CSs (ground, ship, or air-based), control links, support
equipment, payloads, flight termination systems (FTS), and launch/recovery equipment.

43. Unscheduled Maintenance (Non-Routine). The performance of maintenance tasks when
mechanical irregularities occur.

44. Visual Line-of-Sight. Unaided (corrective lenses and/or sunglasses exempted) visual contact
between a PIC ora VO and a UAS sufficient to maintain safe operational control of the aircraft,

know its location, and be able to scan the airspace in which it is operating to see and avoid other
air traffic or objects aloft or on the ground.
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Appendix B
APPENDIX B. ACRONYMS
AC Advisory Circular
AFPD Air Force Policy Directive
AFS Flight Standards Service
AGC Chief Counsel
AGL Above Ground Level
AlIM Aeronautical Information Manual
AMOC Alternative Means of Compliance
AR Army Regulations
ASI Aviation Safety Inspector
ATCAA Air Traffic Control Assigned Airspace
ATCSCC Air Traffic Control System Command Center
ATO Air Traffic Organization
ATS Air Traffic Service
AVS Aviation Safety
CFIT Controlled Flight Into Terrain
CFR Code of Federal Regulations
COA Certificate of Waiver or Authorization
CRM Crew Resource Management
CS Control Station
DCP Divert/Contingency Points
DHS Department of Homeland Security
DOD Department of Defense
FAA Federal Aviation Administration
FCC Federal Communications Commission
FIR Flight Information Regions
FL Flight Level
FSIMS Flight Standards Information Management System
FTP Flight Termination Point
FTS Flight Termination System
GCS Ground Control Station
GHz Gigahertz
GMF Government Master File
HQ Washington Headquarters
IFR Instrument Flight Rules
LLP Lost Link Points
LOA Letter of Agreement
MHz Megahertz
MSL Mean Sea Level
NAS National Airspace System
NASA National Aeronautics And Space Administration
NAVAIRINST Naval Air Systems Command Instruction
NM Nautical Mile
NTIA National Telecommunications And Information Administration
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OPA
PIC
POC
R&D
RF
RM
RNAV
RTB
RVSM
SM
SRM
SRMD
SSI
STA
TAS
TC
TCAS
UA
UAS
u.s.
use
USCBP
USCG
VEFR
vMC
VO
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Optionally Piloted Aircraft

Pilot in Command

Point of Contact

Research and Development

Radio Frequency

Risk Management

Area Navigation

Return to Base

Reduced Vertical Separation Minimum
Statute Mile

Safety Risk Management

Safety Risk Management Document
Sensitive Security Information
Special Temporary Authority
Traffic Advisory Systems

Type Certificate

Traffic Alert and Collision Avoidance Systems
Unmanned Aircraft

Unmanned Aircraft System

United States

United States Code

U.S. Customs and Border Protection
U.S. Coast Guard

Visual Flight Rules

Visual Meteorological Conditions
Visual Observer
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APPENDIX C. RELATED REGULATIONS AND PUBLICATIONS

1. Title 14 of the Code of Federal Regulations (CFR).

a

b.

Part 1, Definitions and Abbreviations.
Part 21, Certification Procedures for Products and Parts.

e Section 21.191, Experimental certificates.

e Section 21.193, Experimental certificates: general.

e Section 21.195, Experimental certificates: Aircraftto be used for market surveys,
sales demonstrations, and customer crew training.

e Section 21.197, Special flight permits.

» Section 21.199, Issue of special flight permits.

Part 23, § 23.1309, Equipment, Systems, and Installations.
Part 25, § 25.1309, Equipment, Systems, and Installations.
Part 61, Certification: Pilots, Flight Instructors, and Ground Instructors.

e Section 61.23, Medical Certificates: Requirement and Duration.

» Section 61.56, Flight Review.

e Section 61.57, Recent Flight Experience: Pilot in Command.

» Section 61.58, Pilot-in-Command Proficiency Check: Operation of an Aircraft that
Requires more than one Pilot Flight Crewmember or is Turbojet-Powered.

Part 65, 8 65.83, Recent Experience Requirements.
Part 67, Medical Standards and Certification.
Part 91, General Operating and Flight Rules.

e Section 91.3, Responsibility and Authority of the Pilot in Command.
e Section 91.13, Careless or Reckless Operation.
e Section 91.15, Dropping Objects.
e Section 91.17, Alcohol or Drugs.
» Section 91.21, Portable Electronic Devices.
e Section 91.111, Operating Near Other Aircraft.
e Section 91.113, Right-of-Way Rules: Except Water Operations.
e Section 91.115, Right-of-Way Rules: Water Operations.
e Section 91.126, Operating on or in the Vicinity of an Airport in Class G Airspace.
e Section 91.127, Operating on or in the Vicinity of an Airport in Class E Airspace.
e Section 91.129, Operations in Class D Airspace.
e Section 91.130, Operations in Class C Airspace.
» Section 91.135, Operations in Class A Airspace.
e Section 91.155, Basic VFR Weather Minimums.
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e Section 91.157, Special VFR Weather Minimums.

e Section 91.180, Operations within Airspace Designated as Reduced Vertical
Separation Minimum Airspace.

« Section 91.203, Civil Aircraft: Certifications Required.
» Section 91.215, ATC Transponder and Altitude Reporting Equipment and Use.
* Section 91.319, Aircraft having Experimental Certificates: Operating Limitations.

2. Title 49 of the Code of Federal Regulations (CFR).
a. Chapter I, Subchapter C, Hazardous Materials Regulations.

b. Chapter VIII, Part 830, Notification and Reporting of Aircraft Accidents or Incidents and
Overdue Aircraft, and Preservation of Aircraft Wreckage, Mail, Cargo, and Records.

c. Chapter XII, Part 1520, § 1520.5, Sensitive Security Information.
3. Related Publications (current editions).

4. Advisory Circulars (AC).

« AC 00-1.1, Government Aircraft Operations.

e AC 91-57, Model Aircraft Operating Standards.

« AC 120-51, Crew Resource Management Training.

« AC 120-71, Standard Operating Procedures for Flight Deck Crewmembers.
« AC 120-92, Introduction to Safety Management Systems for Air Operators.

5. FAA Notices. N JO 7210.766, Unmanned Aircraft Operations in the National Airspace
System (NAS).

6. FAA Orders.

JO 1000.37, Air Traffic Organization Safety Management System.

JO 7110.65, Air Traffic Control.

JO 7210.3, Facility Operation and Administration.

JO 7400.8, Special Use Airspace.

JO 7610.4, Special Operations.

« 8000.369, Safety Management System Guidance.

* 8020.11C, Aircraft Accident and Incident Notification, Investigation, and Reporting.

» 8130.34, Airworthiness Certification of Unmanned Aircraft Systems and Optionally
Piloted Aircraft.

» 8900.1, Flight Standards Information Management System.

7. Other Documents.

» Title 47 CFR Part 300, National Telecommunications and Information Administration
(NTIA) Manual, Chapter 7.11, Use of Frequencies by Certain Experimental Stations.
« Title 49 United States Code (49 U.S.C.) §8 40102(a)(41), Definitions.
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« FAA Air Traffic Organization (ATO) Safety Management System Manual.

« Memorandum of Agreement Concerning the Operation of Department of Defense
Unmanned Aircraft Systems in the National Airspace System (DOD-FAA MoA,
September 24, 2007).

e Convention on International Civil Aviation (“Chicago Convention”). 7 December 1944,
61 Stat. 1180, 15 U.N.T.S. 295.
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APPENDIX D. SAFETY CASE FORMAT
1. Signature Page. Include the following information on the signature page:

« Title: A clear and concise description of the proposed method for AMOC;

e Originator Information: Originator’s name, organization, contact information, etc.;

« Safety Risk Management Document (SRMD) Information: Safety Case submission date,
revision number, etc.

2. Executive Summary. The summary should give a general description of the proposed
AMOC, including a list of the hazards with associated risk level (high, medium, low) and their
corresponding initial and predicted residual risk. Include a high level system description, a
summary of how the Safety Case was developed, and what process/method was used to move
through the risk assessment process.

3. Introduction. Provide a brief reasoning/rationale for the initiative. The scope of the
proposed AMOC, whether it is more complex or far-reaching, will determine the need for
increased scope and detail of the analysis to be performed.

4. Section 1. Current System/System Baseline. Provide a description of the current system or
existing procedures as well as the corresponding (operational) system states. If the proposal
entails a procedural change, describe the current procedure and its operational environment. If
the current system or procedure is unique and has challenges associated with its unique situation,
be sure to delineate.

5. Section 2. Proposed Change. Provide a description ofthe proposed change/procedure,
identifying which safety parameters are involved.

6. Section 3. Safety Risk Management (SRM) Planning and Impacted Organizations. Prior to
initiation of the safety analysis, SRM planning is necessary. It is essential to select the
appropriate SRM participants, identify the SRM Panel, schedule milestones, and assign tasks and
responsibilities. With regard to the organizations that are impacted by the change, describe the
method used for collaboration between those organizations during the identification, mitigation,
tracking, and monitoring of hazards associated with the change.

7. Section 4. Assumptions. If in the process of developing a procedure to validate an AMOC,
any assumptions are made to make the evaluation of the change more manageable, clearly define
and document them in this section.

8. Section 5. Phase 1:System Description. The description of the system/procedure, its
operational environment, the people involved/affected by the change/procedure, and the
equipment required to accommodate the proposal must be provided.

9. Section 6. Phase 2: Identified Hazards. The SRM Panel identifies hazards as a collaborative
effort. The tool(s) and technique(s) used to identify hazards should be specified and discussed.
The identified hazards are documented as well as their corresponding causes, the corresponding
system states considered and the consequent potential outcome. It is important to realize that
while identification of the worst credible outcome and the system state in which the worst
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credible outcome occurs is required, system states with less severe outcomes should not be
ignored.

10. Section 7. Phase 3 & 4: Risk Analysis & Risks Assessed. Describe the process used to
analyze the risks associated with the identified hazards. Specify what type of data was used to
determine the likelihood of risk occurrence (e.g., quantitative or qualitative) as well as the
sources of the data. A risk matrix should provide an illustration of the predicted initial/current
risk(s) associated with the identified hazards.

11. Section 8. Phase 5: Treatment of Risks/Mitigation of Hazards. If the existing controls and
mitigations do not acceptably mitigate the hazards, then additional recommended safety
requirements should be identified. An explanation of how the recommended safety requirements
are expected to reduce the initial/current risk to an acceptable predicted residual risk level should
be included. Low-risk hazards may still warrant recommended safety requirements.

12. Section 9. Tracking and Monitoring of Hazards. Once the proposal has been approved and
implemented, tracking of hazards and verification ofthe effectiveness of mitigation controls
throughout the lifecycle ofthe system or change are required. Also, the methodology for this
tracking and monitoring should be outlined.

13. Appendices.

a. Documents Related to the SRMD. Include a list of documents (orders, directives,
regulations, handbooks, and manuals) that pertain to the proposed change, which have been
consulted in the development of the proposed change and the corresponding safety analysis.

b. Hazard Identification Tools. Provide information on the different tool(s), method(s),
and technique(s) used during the safety analysis. (See Figure D-I, for a chart listing acceptable
hazard analysis tools and techniques.)

c. Hazard Analysis and Risk Matrix. Depending on the analyses necessary, there might be
one or more appendices with analyses. A risk matrix reflecting the initial and predicted residual
risks should also be included.

d. Glossary. Include any acronyms and definitions for any terms you listed in the Safety
Case.
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Acceptable Hazard Analysis Tools and Techniques
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This chart from the ATO Safety Management System Manual, available on the
Internet, displays acceptable hazard analysis tools for developing safety cases.

Air Traffic Organization Safety Management System Manual - Version 2.1

Table 3.1: Selection of Hazard Identification and Analysis Tools and Techniques

Tool or Technique

Preliminary Hazard
Analysis (PHA)

Operationai Safety
Assessment (OSA)

Comparative Safely

Assessment (C3A)

Fault Hazard
Analysis (FHA)

Failure Mode and
Effect Analysis
(FMEA)

Failure Modes.
Effects, and
Crificality Analysis
(FMECA}

What-If Analysis

Scenario Analysis

Change Analysis

Cause-
Consequence
Analysis

Summary Description

The PHA provides an initial overview of the hazards
present in the overall flow of the operation. It provides a
hazard assessment that is broad, but usuallv not deeD.
The OSA is a development too! based on the assessment
of hazard severity. Itestablishes how safety requirements
are to be allocated between air and ground components
and how performance and interoperability requirements
might be influenced.

The CSA provides management with a listing of ail of the
hazards associated with a change, along with a risk
assessment for each alternative hazard combination that
is considered. Itis used to rank the options for decision-
making purposes. The CSA's broad scope is an excellent
way to identify issues that may require more detailed
hazard identification tools.

The FHA is a deductive method of analysis that personnel
can use exclusively as a qualitative analysis or, if desired,
can expand to a quantitative one. The FHA requires a
detailed investigation of the subsystems to determine
component hazard modes, causes of these hazards, and
resultant effects on the subsystem and its operation.

The FMEA determines the results or effects of sub-
element failures on a system operation and classifies each
potential failure according to its severity.

The FMECA is an essential function in design from
concept through development. To be effective, the
FMECA is iterative to correspond with the nature of the
design process itself. The FMECA identifies component
and sub-system failure modes, including the impact of
human error; evaluates the results of the failure modes;
determines rates and probability; and demonstrates
compliance with safety requirements.

The What-If Analysis methodology identifies hazards,
hazardous situations, or specific accident events that
could produce an undesirable consequence. Cne can use
the What-If Analysis as a brainstorming method.

The Scenario Analysis identifies and corrects potentially
hazardous situations by postulating accident scenarios in
cases where itis credible and ohvsicailv logical.

The Change Analysis analyzes the hazard implications of
either planned or incremental changes (e.g., operation,
equipment, or procedure).

The Cause-Consequence Analysis combines the bottom-
up and top-down analysis techniques of Event Trees and
FaultTrees. The resultis the development of potential
complex accident scenarios.
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Tool orTechnique

Hazard and
Operability Tocl
(HAZOP)

Interface Analysis

Accident'Incident
Analysis

Job Safely Analysis
<JSA)

Energy Trace and
Barrier Analysis
(ETBA)

Fault Tree Analysis
(FTA)

Management
Oversight and Risk
Tree (MORT)
Human Error
Analysis (HEA)

Job Task Analyses
(JTA)

Summary Description

A group uses the HAZOP to analyze hazards of
completely new operations and to review the significance
of ali of the ways that a process element can malfunction
or be incorrectly operated. The technique is essentially a
structured brainstorming using specific guide words.

One uses the Interface Analysis to discover the hazardous
linkages between interfacing systems.

The Accidenb'Incident Analysis uses data on recorded
hazardous events. Cne groups these events in various
ways according to 3 pre-established criterion, usually a
common cause or outcome. One then identifies the
gnoucingsas hazards.

One uses this technique to assess in detail the safety
considerations in a single job or task..

The ETBA is highly structured. It documents all energy
sources in system. One identifies the energy sources as
hazards. One identifies the barrier between the energy
sources and the operators, maintainers. and other
systems as mitigations.

An FTA is a graphical design technique that can provide
3n alternative to block diagrams. Itis a top-down,
deductive approach structured in terms of events. One
models faults in terms of failures, anomalies, malfunctions,
and human errors.

One uses the MORT technique to systematically analyze
hazards to examine and determine detailed information
about the process and accident contributors.

HEA, in 3 system context, involves assessing each
human-machine interface point, decision, or action for the
potential for human error to adversely impact system
performance or safety of the system and its users. There
are a variety of methodologies for conducting these
analyses.

The foundation of the performance of HEA is a task
analysis, which describes each human task/sub-task
within a system in terms of the perceptual (information
intake), cognitive (information processing and decision
making), and manual (motor) behaviors required of an
operator, maintained or support person. Itshould also
identify the skills and information required to complete the
tasks; equipment requirements: the task setting; time and
accuracy requirements; and the probable human errors
and consequences of these errors. There are several
tools and techniques for performing task analyses,
depending on the level of analysis needed.
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APPENDIX E. CONTINGENCY PLANNING LIMITATIONS

1. Point Identification. The proponent must submit contingency plans that address emergency
recovery or flight termination of the unmanned aircraft (UA) in the event of unrecoverable
system failure. These procedures will normally include Lost Link Points (LLP),
Divert/Contingency Points (DCP) and Flight Termination Points (FTP) for each operation. LLPs
and DCPs must be submitted in latitude/longitude (Lat/Long) format along with a graphic
representation plotted on an aviation sectional chart (or similar format). FTPs or other accepted
contingency planning measures must also be submitted in Lat/Long format along with a graphic
representation plotted on an aviation sectional chart, or other graphic representation acceptable to
the FAA. The FAA accepts the LLPs, DCPs, FTPs, and other contingency planning measures
submitted by the proponent, but does not approve them. When conditions preclude the use of
FTPs, the proponent must submit other contingency planning options for consideration and
acceptance. At least one LLP, DCP, and FTP (or an acceptable alternative contingency planning
measure) is required for each operation. The proponent must furnish this data with the initial
Certification of Waiver or Authorization (COA) application. Any subsequent changes or
modifications to this data must be provided to the Unmanned Aircraft Systems (UAS) Integration
Office (AFS-80) for review and consideration no later than 30 days prior to proposed flight
operations.

2. Risk Mitigation Plans. For all operations, the proponent must develop detailed plans to
mitigate the risk of collision with other aircraft and the risk posed to persons and property on the
ground in the event the UAS experiences a lost link, needs to divert, or the flight needs to be
terminated. The proponent must take into consideration all airspace constructs and minimize risk
to other aircraft by avoiding published airways, military training routes, Navigational Aids
(NAVAIDS), and congested areas. In the event of a contingency divert or flight termination, the
use of a chase aircraft is preferred when the UAS is operated outside of Restricted or Warning
Areas. Iftime permits, the proponent should make every attempt to utilize a chase aircraft to
monitor the aircraft to a DCP or to the FTP. In the event of a contingency divert or flight
termination, the proponent will operate in Class A airspace and Special Use airspace to the
maximum extent possible to reduce the risk of collision with non-participating air traffic.

a. LLP Procedures.

(1) LLPs are defined as a point, or sequence of points, where the aircraft will proceed and
hold at a specified altitude, for a specified period of time, in the event the command and control
link to the aircraft is lost. The aircraft will autonomously hold, or loiter, at the LLP until the
communication link with the aircraft is restored or the specified time elapses. If the time period
elapses, the aircraft may autoland, proceed to another LLP in an attempt to regain the
communication link, or proceed to an FTP for flight termination. LLPs may be used as FTPs. In
this case, the aircraft may loiter at the LLP/FTP until link is re-established or fuel exhaustion
occurs.

(2) For areas where multiple or concurrent UAS operations are authorized in the same
operational area, a segregation plan must be in place in the event of a simultaneous lost link
scenario. The deconfliction plan may include altitude offsets and horizontal separation by using
independent LLPs whenever possible.
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b. DCP Procedures.

(1) A DCP is defined as an alternate landing/recovery site to be used in the event of an
abnormal condition that requires a precautionary landing. Each DCP must incorporate the means
of communication with air traffic control (ATC) throughout the descent and landing (unless
otherwise specified in the Special Provisions) as well as a plan for ground operations and
securing/parking the aircraft on the ground. This includes the availability of control stations (CS)
capable of launch/recovery, communication equipment, and an adequate power source to operate
all required equipment.

(2) For local operations, the DCP specified will normally be the airport/facility used for
launch and recovery; however, the proponent may specify additional DCPs as alternates.

(3) For transit and/or mission operations that are being conducted in Class A airspace or
Class E airspace above flight level (FL) 600, DCPs will be identified during the flight to be no
further than one hour of flight time at any given time, taking into consideration altitude, winds,
fuel consumption, and other factors. Ifitis not possible to define DCPs along the entire flight
plan route, the proponent must identify qualified FTPs along the entire route and be prepared to
execute flight termination at one of the specified FTPs if a return to base (RTB) is not possible.

(4) It is preferred that specified DCPs are non-joint use military airfields, other
government-owned airfields, or private-use airfields. However, the proponent may designate any
suitable airfield for review and consideration.

c. Flight Termination Procedures.

(1) Flight termination is the intentional and deliberate process of performing controlled
flight into terrain (CFIT). Flight termination must be executed in the event that all contingencies
have been exhausted and further flight of the aircraft cannot be safely achieved or other potential
hazards exist that require immediate discontinuation of flight. FTPs or alternative contingency
planning measures must be located within power-off glide distance of the aircraft during all
phases of flight and must be submitted for review and acceptance. The proponent must ensure
sufficient FTPs or other contingency plan measures are defined to accommodate flight
termination at any given point along the route of flight. The location of these points is based on
the assumption of an unrecoverable system failure and must take into consideration altitude,
winds, and other factors.

(2) Unless otherwise authorized, FTPs must be located in sparsely populated areas.
Except for on- or near-airport operations, FTPs will be located no closer than five nautical miles
(NM) from any airport, heliport, airfield, NAVAID, airway, populated area, major roadway, oil
rig, power plant, or any other infrastructure. For offshore locations, the proponent must refer to
appropriate United States Coast Guard (USCG) charts and other publications to avoid maritime
obstructions, shipping lanes, and other hazards. Populated areas are defined as those areas
depicted in yellow on a Visual Flight Rules (VFR) sectional chart or as determined from other
sources.
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(a) Itis preferred that flight termination occurs in Restricted or Warning Areas,
government-owned land, or offshore locations that are restricted from routine civil use. However,
the proponent may designate any suitable location for review and consideration.

(b) The proponent is required to survey all designated areas prior to their use as an
FTR All FTPs will be reviewed for suitability on a routine and periodic basis, not to exceed
six months. The proponent assumes full risk and all liability associated with the selection and use
of any designated FTP.

(c) Itis desirable that the proponent receive prior permission from the land owner or
using agency prior to designation of this area as an FTP. The proponent should clearly
communicate the purpose and intent ofthe FTP.

(d) For each FTP, plans must incorporate the means of communication with ATC
throughout the descent as well as a plan for retrieval/recovery of the aircraft.

(e) Contingency planning must take into consideration all airspace constructs and
minimize risk to other aircraft by avoiding published airways, military training routes,
NAVAIDS, and congested areas to the maximum extent possible.

(f) In the event of a contingency divert or flight termination, if time permits, the use
of a chase aircraft is preferred when the UA is operated outside of Restricted or Warning Areas.

(g9) Inthe event of a contingency divert or flight termination or other approved
contingency measures, the proponent will operate in Class A airspace and Special Use airspace to
the maximum extent possible to reduce the risk of collision with non-participating air traffic.
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APPENDIX F. UAS COA REQUIREMENT FLOWCHART
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NOTICE U.S. DEPARTMENT OF TRANSPORTATION N JO 7210.766

FEDERAL AVIATION ADMINISTRATION

Air Traffic Organization Policy Effective Date:
March 28,2011

Cancellation Date:
March 27, 2012

SUBJ: Unmanned Aircraft Operations in the National Airspace System (NAS)

1. Purpose of This Notice. This notice provides information and interim guidance on air traffic
policies and prescribes procedures for the planning, coordination, and services involving the operation
of unmanned aircraft systems (UAS) in the NAS. These policies and procedures reflect current written
directives and regulations and do not reflect any major changes. The intent of this notice is to
consolidate all current directives and regulations into one document to assist with understanding UAS
operations in the NAS.

2. Audience. This notice applies to the following Air Traffic Organization (ATO) service units:

En Route and Oceanic, Terminal, Mission Support, and System Operations; the David J. Hurley

Air Traffic Control System Command Center (ATCSCC); and the Flight Standards Service’s divisions
at Federal Aviation Administration (FAA) Washington headquarters and international field offices.

3. Where Can | Find This Notice? This notice is available on the MyFAA employee Web site at
https://employees.faa.gov/tools_resources/orders_notices/ and on the air traffic publications Web site
at http ://www. faa.gov/air_traffic/publications.

4. Explanation of Changes. This notice is a continuation of N JO 7110.512, Unmanned Aircraft
Operations in the National Airspace System, effective December 16, 2009, which was cancelled on
December 15, 2010. Administrative changes (for example, website change and Air Force address) were
made, and word meanings were clarified (for example, safety alerts were clarified to meet FAA

Order JO 7110.65 standards). NOTAM requirements in the different classes ofairspace, lost link
requirements, guidance for the use of ATC visual clearances, and the requirement for the proponent to
be responsible for strict compliance with the incident/accident and normal reporting provisions were
added. This isto conform with the requirements in the certificate of waiver or authorization (COA)
process. Also added is a clarification on the mixing of, or concurrent manned and unmanned aircraft
operations in terminal airspace.

5. Action. Unmanned aircraft (UA) activities must be provided services following the policy, criteria,
and procedures in this notice and other air traffic publications. When a conflict arises, supervisors must
request a clarification from their respective service unit. Procedures/minima, applied jointly or
otherwise, require the cooperation or concurrence of more than one facility/organization and must be
documented in a letter of agreement (LOA). LOAs only supplement this notice. Any minima they
specify must not be less than that specified in this notice unless appropriate military authority has
authorized application ofreduced separation between military aircraft. Additionally, the separation
minima must not be less than authorized in the certificate of waiver or authorization (COA).

Distribution: ZAT-721, ZAT-464 Initiated By: AJV-13
Unmanned Aircraft Systems Group
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6. Certificate of Waiver or Authorization (COA). This section prescribes the policies, guidance,
and procedures about COA applications for UAS operations.

a. Application Process. The ATO issues a COA to a public operator for a specific UA’s activity.
After a complete application is submitted, the FAA conducts a comprehensive operational and technical
review. If necessary, provisions or limitations may be imposed as part of the approval to ensure the UA
operates safely with other users.

b. Application Submission. Electronic applications should be submitted following the provisions
provided on the following Web site:

http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/systemops/aaim/
organizations/uas/.

c. Application Information. The FAA must obtain enough information to assess the proposed
operations following current standards and procedures. Because of the dynamic changes in the
development of UA technologies, the applicant is responsible for adequately describing the proposed
operations so an appropriate safety assessment can be conducted by the FAA. For this purpose, the
following information may be required in a COA application.

(1) Organizational and operational points of contact.

(2) Operational description (for example, method of navigation, see-and-avoid).
(3) Systems description (for example, airframe, control station, communications).
(4) Airframe performance characteristics.

(5) Airworthiness.

(6) Contingency procedures (for example, lost command/control link, lost communications,
and emergency).

(7) Avionics equipment.

(8) Lighting.

(9) Frequency spectrum analysis.

(10) Method of air traffic control (ATC) communications.

(11) Surveillance capability (for example, electronic and visual).
(12) System monitoring/recording capability.

(13) Flightcrew qualifications.

(14) Flight operations description (flight plan).

(15) Special circumstances.

(16) Reports of past incidents or accidents (for those applicants who have previously
held a COA).

d. Emergency and Urgent Applications. The FAA must ensure procedures are available to
accommodate real-time applications that will directly support emergency and law enforcement-type
operations. UA operations that reduce safety must not be approved in any case.

@ An emergency UAS COA may be considered when all of the following
conditions apply:
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(a) There is a situation of such distress or urgency that the possibility of loss of
life is great.

(b) Manned flight is not possible or practicable due to a hazard or the operation cannot be
conducted safely with manned flight, or manned assets are not available.

(c) The proposed proponent and UAS are operating under a current approved COA.

NOTE-
Requestsfor UAS COAs thatfall outside ofthese perimeters must be processed through the normal online COA
application process.

(2) Emergency UAS COAs will not be considered for:
(a) Demonstration flights.
(b) Flights to test capabilities.
(c) Training.
(d) Flights in Class B airspace.

(e) Flights over populated areas.
7. Operations.
a. Types and Authority. Current FAA policy for UAS operations is that no person may operate a
UAS in the NAS without specific authority.
(1) Public.

(a) FAA policy restricts COAs to public operations as defined in title 14, Code of Federal
Regulations (CFR), Part 1, Definitions & Abbreviations.

(b) For UAS operating as public aircraft, the authority is the COA.
(2) Civil.

(a) Civil applicants must apply for a Special Airworthiness Certificate-Experimental
Category.

(b) For UAS operating as civil aircraft, the authority is special airworthiness certificates.
(3) Hobbyist.

(a) Hobbyists should follow the guidance contained in Advisory Circular (AC) 91-57.

(b) For model aircraft, the authority is AC 91-57.

NOTE-

The FAA recognizes thatpeople and companies other than modelers might beflying UAS with the mistaken
understanding they are legally operating under the authority ofAC 91-57. AC 91-57 only applies to modelers and
specifically excludes its use by persons or companiesfor business purposes.

b. Operations. UAS operations should normally be conducted in the following areas:
(1) Within active restricted areas.

(2) Within active warning areas.
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I (3) Within active prohibited areas, when authorized.

NOTE-
I 1. Proceduresfor nonjoint-use DOD airfield operations will be specified by the DOD and listed in the COA.

». For those operations that cannot be conductedfor private recreational use or cannot be contained wholly within
active restricted areas or warning areas, the UAS operations must be conductedfollowing procedures outlined in the
issued COA or Special Airworthiness Certificate-Experimental Category.

C. General Procedures. UAS operating outside of restricted areas and warning areas must comply
with the following:

(1) At least 60 business days before the proposed start of UAS operations, the proponent must
Isubmit an application for a COA, using the online application system at:

http://oeusers.faa.gov/oeaaa/Welcome jsp.

NOTE-

1. Approvalsfor UAS operations require the proponent to provide the UAS with a method thatprovides an equivalent
level o fsafely comparable to see-and-avoid requirementsfor manned aircraft. Methods to consider include, but are
not limited to, radar observations, forward- or side-looking cameras, electronic detection systems, visual observation
from one or more ground sites, monitoring by patrol or chase aircraft, or a combination thereof.

Risk mitigations that would depend on the establishment o fnew types and categories ofairspace are not considered
ceptable. The NAS is established and configured through a rigorous regulatory process. Risk mitigations that result
the prohibition ofthepublic’ right to transit airspace will not be considered.

(2) COAs must have a termination date not more than 1year from the effective date unless
renewed or revalidated. The COA expires on the stated termination date unless sooner surrendered by
the proponent or revoked by the issuing agency.

(3) UASs may be equipped with standard aircraft anticollision or navigation lights following
criteria in 14 CFR, section 23.1401. Ifinstalled, these lights must be operating during all phases of
flight to enhance flight safety.

(4) UAs required to be equipped with an altitude encoding transponder must meet the
specifications of 14 CFR, section 91.215. If equipped, the transponder must be set to operate on a code
assigned by ATC. Unless the use of a specific, special-use code is authorized, the UAS pilot-in-
command must have the capability to reset the transponder code while the UA is airborne. If the
transponder becomes inoperative, the mission may be canceled and/or recalled at the discretion of the
affected service area or air traffic facility.

(5) The proponent and/or its representatives must be responsible at all times for collision
avoidance maneuvers with nonparticipating aviation activities and the safety of persons or property on
the surface.

(6) The proponent and/or its representatives are responsible for strict compliance with the
Incident/Accident and Normal Reporting Provisions contained in the Special Provisions section of
each COA. Further guidance can be found in FAA Order JO 7210.3, Facility Management, Chapter 18,
Waivers, Authorizations, and Exemptions. The Certificate of Waiver or Authorization, FAA
Form 7711-1, provides additional clarity regarding the strict observance of the terms and conditions
set forth in the COA.
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8. Procedures. UAS operations may occur within Class A, C, D, E, and/or G airspace. Current FAA
policy does not allow UAS operations in Class B airspace; however, the FAA will consider exceptional
circumstances. Nighttime operations, for all classes of terminal airspace, may be authorized if the
proponent requests approval and a safety analysis for such operation is approved by the FAA.

a. Terminal.

(1) Class C airspace is to be used on a case-by-case basis only. When operating in Class C
airspace, UA operators must comply with the following FAA requirements:

(a) Strict compliance with the provisions of the COA is required.

(b) Lost link procedures must be clearly defined. Lost link procedures will be pre-
coordinated with the appropriate ATC facility and included in the COA. Ata minimum, they will
include: lost link route of flight, transponder use, lost link orbit points, communications procedures, and
pre-planned flight termination points in the event recovery of the UAS is not feasible.

(c) Inthe event of lost link, the UA must squawk code 7600.

(d) Direct two-way radio communications with ATC and the UA pilot is required
at all times.

(e) Compliance with ATC instructions for arrivals, departures, operations within, and
through flight is required.

(f) Pilots/observers must have an appropriate FAA medical certificate or military/agency
equivalent.

NOTE-
Pilots may notperform concurrent observer duties.

(g) Pilots must not conduct concurrent or simultaneous UAS operations in the presence of
manned aircraft unless approved segregation procedures are written in a letter of agreement with the
affected ATC facility and included in the COA.

(h) Use of visual separation by the UA pilot is not authorized.
(i) UA pilots and observers must be responsible for only one UA at a time.

() UA operations must not impede, delay, or divert manned operations (for example,
excessive departure/arrival delays).

(k) UA operations must not be conducted over populated areas.

() AIl UA operations must be conducted during daylight hours unless authorized
in the COA.

(m) Safety alerts will be issued in accordance with FAA Order JO 7110.65,
| paragraph 2-1-6.

(n) All operations must be conducted under visual meteorological conditions (VMC).
(o) Special VFR procedures are not authorized.

(p) A certified operating mode C/S transponder must be used.

(q) Compliance with mitigations identified in the FAA-approved safety analysis.

(" A NOTAM issued by the proponent.
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(2) UA operators using Class D airspace or operating with a control tower in Class E or G
airspace must comply with the following FAA requirements:

NOTE-

| All categories ofDepartment o fDefense (DOD) UAS operations that have a DOD Memorandum ofAgreement (MOA)
Class D COA will be conducted wholly within Class D airspace that has an associated DOD-controlled, non-joint-use
airfield and mustfollow uniform air traffic controlprocedures at all locations. These procedures were developed in
coordination with the FAA before implementation and a COA issued to the appropriate DOD air trafficfacility.

(a) Strict compliance with the provisions ofthe COA is required.

(b) Lost link procedures must be clearly defined. Lost link procedures will be pre-
coordinated with the appropriate ATC facility and included in the COA. Ataminimum, they will
include: lost link route of flight, transponder use, lost link orbit points, communications procedures, and
pre-planned flight termination points in the event recovery ofthe UAS is not feasible.

(c) Inthe event of lost link, the UA must squawk code 7600, if transponder equipped.

(d) Direct two-way radio communications with ATC and the UA pilot is required
at all times.

(e) Compliance with all ATC instructions is required.

(f) Dedicated ground/chase aircraft observers are required for all UA flights.

NOTE-
Pilot may notperform concurrent observer duties.

(g) Pilots/observers must have an appropriate FAA medical certificate or military/agency
equivalent.

(h) Pilots must not conduct concurrent or simultaneous UAS operations in the presence of
manned aircraft unless approved segregation procedures are written in a Letter of Agreement with the
affected ATC facility and included in the COA.

(i) Use ofvisual separation by the UA pilot is not authorized.
(i) UA pilots and observers must be responsible for only one UA at a time.

(k) UA operations must not impede, delay, or divert manned operations (for example,
excessive departure/arrival delays).

() UA operations must not be conducted over populated areas.

(m) All UA operations must be conducted during daylight hours unless authorized
in the COA.

(n) AIll UA operations must be conducted under VMC.
(o) Special VFR procedures are not authorized.

| (p) A NOTAM issued by the proponent.
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3) UA operators using Class E and G airspace must comply with the following FAA
requirements:

NOTE-
DOD UAS that have been authorized by the Class G section ofthe DOD/FAA MOA must remain within clear visual
range ofthe pilot or a certified observer in ready contact with the pilot to ensure separationfrom other aircraft.

(a) Strict compliance with the provisions ofthe COA or DOD MOA is required.

(b) Lost link procedures must be clearly defined. Lost link procedures will be pre-
coordinated with the appropriate ATC facility and included in the COA. Ata minimum, they will
include: lost link route of flight, transponder use, lost link orbit points, communications procedures, and
pre-planned flight termination points in the event recovery of the UAS is not feasible.

(c) Inthe event of lost link, the UA must squawk code 7600, if transponder equipped.
(d) Maintain direct two-way radio communication with ATC, when required in the COA.
(e) Compliance with all ATC instructions, if issued, is required.

(f) Dedicated ground/chase aircraft observers are required for all UA flights.

NOTE-
Pilot may notperform concurrent observer duties.

| (g) Pilots/observers must have an appropriate FAA medical certificate or military/agency
equivalent.

(h) Pilots must not conduct concurrent or simultaneous UAS operations in the presence of
manned aircraft unless approved segregation procedures are written in a Letter of Agreement with the
affected ATC facility and included in the COA.

(i) Inthe airport traffic pattern, the UA pilot is not authorized to use visual separation.
(Jj)) UA pilots and observers must be responsible for only one UA at a time.

(k) UA operations must not have an adverse impact on manned operations (for example,
excessive departure/arrival delays).

(1) UA operations must not be conducted over populated areas.

(m) AIl UA operations must be conducted during daylight hours unless authorized
in the COA.

(n) Safety alerts will be issued in accordance with FAA Order JO 7110.65,
|paragraph 2-1-6.

(o) Additional services will be provided as workload and other conditions permit.
(p) All operations must be conducted in VMC.
| (@) A NOTAM issued by the proponent.

b. En Route/Terminal Radar Approach Control (TRACON). UA flights in en route and
TRACON airspace must be divided into two segments:

(1) Flight below flight level (FL) 180, including Class E and G airspace without a
control tower, must comply with the following FAA regulations:

(@) Strict compliance with the provisions ofthe COA is required.
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(b) Lost link procedures must be clearly defined.
(c) Inthe event of lost link, the UA must squawk code 7600, if transponder equipped.

(d) Direct two-way communications with the UA pilot is required at all times, unless not
required in the COA.

(e) Compliance with all ATC instructions is required.

(f) Observers are required. Depending on the altitude ofthe UA operation, ground
observers may be used.

(g) Chase aircraft acting as observers may be required.
(h) A dedicated chase pilot is required when specified.

(i) A dedicated observer is required when specified.

NOTE-
Pilot may notperform concurrent observer duties.

(j) Pilots/observers must have an appropriate FAA medical certificate or military/agency
equivalent.

(k) Inthe airport traffic pattern, the UA pilot is not authorized to use visual separation,
accept a clearance for a visual approach, or accept clearance to follow another aircraft.

() UA operations must not be conducted over populated areas.

(m) Ifinstalled, lights must be operational; night operations must have operational lights
including anticollision and navigation lights, at a minimum.

(n) Safety alerts will be issued in accordance with FAA Order JO 7110.65,
| paragraph 2-1-6.

(o) AIl operations must be conducted in VMC.

(p) Operations may be conducted on an IFR flight plan or VFR.

(q) Ifoperating IFR, a flight plan must be filed and followed once clearance is received.
(r) An operating mode C/S transponder must be used unless exempted by the COA.

(s) The COA may limit the number of UAs operating in a specific area.

(t) Operations in military operating areas and restricted areas require approval from the
using agency.

| (u) ANOTAM issued by the proponent.
(2) Flight above 18,000 feet MSL to FL 600, Class A airspace:

(@) The UA pilot must have direct two-way communicationswith each air traffic controller
working the aircraft.

(b) Pilots/observers must have an appropriate FAA medical certificate or military/agency
equivalent.

(c) Standard IFR separation will be applied unless noted in the COA.
| (d) UA operations must not impede, delay, or divert manned operations.

(e) UA operations must not be conducted over populated areas.
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(f) Safety alerts will be issued in accordance with FAA Order JO 7110.65,
paragraph 2-1-6.

(g) AIll operations will be conducted on an IFR flight plan.
(h) An operating mode C/S transponder must be used.

(i) The UA should operate below or above reduced vertical separation minimum (RVSM)
altitudes unless it is RVSM-certified. Requests for military non-RVSM-equipped UA in RVSM
airspace remains at the discretion of each air traffic controller.

(i) Descent below 18,000 feet MSL in Class D, E, and/or G airspace without visual
observers is not authorized.

(k) The pilot must be qualified for manned IFR flight.

@ Whenever possible, the UA must enter Class A airspace from active restricted airspace.
If restricted airspace is not available, a chase aircraft with a dedicated observer must be used until the
UA has reached Class A airspace.

(m) Lost link procedures must be clearly defined. Lost link procedures will be pre-
coordinated with the appropriate ATC facility and included in the COA. At a minimum, they will
include: lost link route of flight, transponder use, lost link orbit points, communications procedures, and
pre-planned flight termination points in the event recovery of the UAS is not feasible.

NOTE-
In all classes ofairspace, a COA is requiredfor UAflights outside o factive restricted or warning areas. The COA will
contain additional requirements and compliance is mandatory.

c. Military Operations Interface Offices.

If military operations or facilities are involved, prior coordination by the following appropriate
headquarters is required for subsequent interface with FAA. (See FAA Order JO 7110.65, TBL 1-1-3))

Military Operations Interface Offices

Branch Address

U.S. Navy / U.S. Marine Corps Department of the Navy
Chief of Naval Operations
N8853
2000 Navy Pentagon
Washington, DC 20350-2000

U.S. Air Force HQ AFFSA/A3A
Bldg 4 Room 240
6500 S. MacArthur Blvd
Oklahoma City, OK 73169
Email: hqgaffsa.a3a@tinker.af.mil

U.S. Army Headquarters USAASA
9325 Gunston Road, Suite N319
Fort Belvoir, VA 22060-5582


mailto:hqaffsa.a3a@tinker.af.mil
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9. Distribution. This notice is distributed to the following ATO service units: En Route and Oceanic,
Terminal, Mission Support, and System Operations; the ATO Office of Safety; the David J. Hurley
ATCSCC; and the Flight Standards Service’s divisions at FAA Washington headquarters and
international field offices.

10. Background. During the past few years, UA technology has been developing rapidly, driving a
profound increase in requested operations in the NAS. Traditionally, UA operations have been
conducted by the DOD or other Government agencies within restricted and warning areas. In recent
years, the combined increase in requests by Government agencies has tripled, and forecasts suggest the
increase will continue for the next 4 years. This notice incorporates information from other publications
and serves as a compilation of air traffic topics relating to unmanned aircraft. In many cases, the
information contained in this notice is complemented by guidance and directives from the Unmanned
Aircraft Program Office under Aviation Safety and other regulations.

11. Authority to Change this Notice. The contents of this notice will be periodically reviewed and
updated as required. Exceptional or unusual requirements may dictate procedural deviations or
supplementary procedures to this notice. Ifthere are suggestions for revision or any procedural
deviation that alters the level, quality, or degree of service, obtain approval from the Vice President,
Mission Support Services, Attention: Airspace Services.

12. Definitions.
a. Airworthiness - the condition in which the UAS conforms to its type certification (or military
equivalent) and is in condition for safe operation.
b. Altitude-
(1) Mean sea level, unless otherwise specified.
(2) Flight level when followed by “FL.”
(3) Above ground level when followed by “AGL.”

c. ATC Communications - the voice or data relay of instructions or information between the
UAS pilot and the air traffic controller and other NAS users, normally conducted by radio.

d. Autonomous - not controlled by others or by outside forces; independent judgment.

e. Autonomy - the quality of being autonomous; self-determination.

f. Catastrophic - the loss of the UA, other aircraft and/or loss of life.

g. Certificate of Waiver or Authorization (COA) - an FAA grant for a specific UA operation.
h. Civil Aircraft - means aircraft other than public aircraft.

i. Command/Control Link - the systems supporting the exchange of information between the
ground control station and the airframe ofthe flight control systems.

j. Communication Link - the systems supporting the communication between the pilot and ATC,
other aircraft, observers, or NAS users.

k. Direct Visual Control - the means by which the UA is controlled and the pilot/observer
exercises see-and-avoid responsibilities.
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l. Equivalent Level of Safety - an evaluation of a system and/or operation to determine the
acceptable risk to people and property.
m. Ground Control Station - the location and equipment used by a pilot.
n. Hobby - model aircraft used for sport and recreation only.

0. Latency - the time incurred between two particular interfaces (for example, data
link/communications).

p. LostLink - loss of command and control link between control station and aircraft. There are
two types of link.

(1) Up link - transmits command instructions to the aircraft, and

(2) Down link - transmits the status of the aircraft and provides situational awareness to
the pilot.

g. Observer - ground-based personnel or observers within a chase aircraft.
r. Proponent - the person or organization responsible for the COA and operation of the UA.

s. Public Aircraft - aircraft operations that are inherently governmental as defined in 14 CFR,
Part 1, Definitions and Abbreviations, Section 1.1, General definitions.

t. Segregation - setting apart from other activities. Segregation is not synonymous with required
ATC separation standards. Therefore, segregation does not prescribe or mandate criteria such as
vertical, lateral, or longitudinal distances.

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

v. Unmanned Aircraft System (UAS) - airframe, ground control station, command and control
links, and crewmembers.

13. Word usage.

a. May (need not be followed by a verb) means a procedure is optional.

b. Must (followed by a verb or the use of an appropriate action verb in the imperative sense) means
a procedure is mandatory.

c. Should (followed by a verb) means a procedure is recommended.
d. Will (followed by a verb) indicates futurity; not a requirement for application of a procedure.

e. Singular words include the plural and plural words include the singular.

14. Related Publications.

Title 14, Code of Federal Regulations, part 91

FAA Order JO 7110.65, Air Traffic Control

FAA Order JO 7210.3, Facility Operation and Administration

FAA Order JO 7610.4, Special Operations
Obstruction/Evaluation/Airport/Airspace/Analysis (OEAAA), COA online
f. RTCA Special Committee SC-203 documents

o &
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g. Unmanned Aircraft Program Office Interim Operational Approval Guidance 08-01
h. Safety Management System Manual
i. FAA Order 1100.161, Air Traffic Safety Oversight

Elizabeth L. Ray
Vice President, Mission Support Services
Air Traffic Organization
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Unmanned Aircraft System Operations
Industry "Code of Conduct”

The emergence of unmanned aircraft systems (UAS) as a resource for a wide variety of public and private applications quite possibly
represents one of the most significant advancements to aviation, the scientific community, and public service since the beginning of flight.
Rapid advancements in the technology have presented unique challenges and opportunities to the growing UAS industry and to those who
support it. The nature of UAS and the environments which they operate, when not managed properly, can and will create issues that need to
be addressed. The future of UAS will be linked to the responsible and safe use of these systems. Our industry has an obligation to conduct
our operations in a safe manner that minimizes risk and instills confidence in our systems.

For this reason, the Association for Unmanned Vehicle Systems International (AUVSI), offers this Code of Conduct on behalf of the UAS
industry for UAS operation. This code is intended to provide our members, and those who design, test, and operate UAS for public and civil
use, a set of guidelines and recommendations for safe, non-intrusive operations. Acceptance and adherence to this code will contribute to
safety and professionalism and will accelerate public confidence in these systems.

The code is built on three specific themes: Safety, Professionalism, and Respect. Each theme and its associated recommendations represent a
"common sense" approach to UAS operations and address many of the concerns expressed by the public and regulators. This code is meant
to provide UAS industry manufacturers and users a convenient checklist for operations and a means to demonstrate their obligation to
supporting the growth of our industry in a safe and responsible manner. By adopting this Code, UAS industry manufacturers and users commit
to the following:

Safety

« We will not operate UAS in a manner that presents undue risk to persons or property on the surface or in the air.

« We will ensure UAS will be piloted by individuals who are properly trained and competent to operate the vehicle or its systems.

* We will ensure UAS flights will be conducted only after athorough assessment of risks associated with the activity. This risks
assessment will include, but is not limited to:

* Weather conditions relative to the performance capability of the system

« Identification of normally anticipated failure modes (lost link, power plant failures, loss of control, etc) and consequences of the
failures

« Crew fitness for flight operations

= Overlying airspace, compliance with aviation regulations as appropriate to the operation, and off-nominal procedures

« Communication, command, control, and payload frequency spectrum requirements

« Reliability, performance, and airworthiness to established standards

Professionalism

« We will comply with all federal, state, and local laws, ordinances, covenants, and restrictions as they relate to UAS operations.

* We will operate our systems as responsible members of the aviation community.

« We will be responsive to the needs of the public.

* We will cooperate fully with federal, state, and local authorities in response to emergency deployments, mishap investigations, and
media relations.

« We will establish contingency plans for all anticipated off-nominal events and share them openly with all appropriate authorities.

Respect

* We will respect the rights of other users of the airspace.

* We will respect the privacy of individuals.

* We will respect the concerns of the public as they relate to unmanned aircraft operations.
« We will support improving public awareness and education on the operation of UAS.

As an industry, it is incumbent upon us to hold ourselves and each other to a high professional and ethical standard. As with any revolutionary
technology, there will be mishaps and abuses; however, in order to operate safely and gain public acceptance and trust, we should all act in
accordance with these guiding themes and do so in an open and transparent manner. We hope the entire UAS industry will join AUVSI in

http://www.auvsi.org/conduct?Printabte=I 3/20/2013
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adopting this industry Code of Conduct.
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INTERNATIONAL ASSOCIATION OF CHIEFS OF POLICE

AVIATION COMMITTEE

Recommended Guidelinesfor the use of Unmanned Aircraft

BACKGROUND:

Rapid advances in technology have led to the development and increased use of unmanned
aircraft. That technology is now making its way into the hands of law enforcement officers

nationwide.

We also live in a culture that is extremely sensitive to the idea of preventing unnecessary
government intrusion into any facet of our lives. Personal rights are cherished and legally
protected by the Constitution. Despite their proven effectiveness, concerns about privacy
threaten to overshadow the benefits this technology promises to bring to public safety. From
enhanced officer safety by exposing unseen dangers, to finding those most vulnerable who may
have wandered away from their caregivers, the potential benefits are irrefutable. However,
privacy concerns are an issue that must be dealt with effectively if a law enforcement agency
expects the public to support the use of UA by their police.

The Aviation Committee has been involved in the development of unmanned aircraft policy and

regulations for several years. The Committee recommends the following guidelines for use by
any law enforcement agency contemplating the use of unmanned aircraft.

IACP Aviation Committee August 2012



DEFINITIONS:

1. Model Aircraft - A remote controlled aircraft used by hobbyists, which is manufactured
and operated for the purposes of sport, recreation and/or competition.

2. Unmanned Aircraft (UA) - An aircraft that is intended to navigate in the air without an
on-board pilot. Also called Remote Piloted Aircraft and “drones.”

3. UA Flight Crewmember - A pilot, visual observer, payload operator or other person
assigned duties for a UA for the purpose of flight.

4. Unmanned Aircraft Pilot - A person exercising control over an unmanned aircraft
during flight.

COMMUNITY ENGAGEMENT:

1. Law enforcement agencies desiring to use UA should first determine how they will use
this technology, including the costs and benefits to be gained.

2. The agency should then engage their community early in the planning process, including
their governing body and civil liberties advocates.

3. The agency should assure the community that it values the protections provided citizens
by the U.S. Constitution. Further, that the agency will operate the aircraft in full
compliance with the mandates ofthe Constitution, federal, state and local law governing
search and seizure.

4. The community should be provided an opportunity to review and comment on agency
procedures as they are being drafted. Where appropriate, recommendations should be
considered for adoption in the policy.

5. As with the community, the news media should be brought into the process early in its
development.

SYSTEM REQUIREMENTS:

1. The UA should have the ability to capture flight time by individual flight and cumulative
over a period of time. The ability to reset the flight time counter should be restricted to a
supervisor or administrator.

2. The aircraft itself should be painted in a high visibility paint scheme. This will facilitate
line ofsight control by the aircraft pilot and allow persons on the ground to monitor the
location of the aircraft. This recommendation recognizes that in some cases where officer
safety is a concern, such as high risk warrant service, high visibility may not be optimal.
However, most situations ofthis type are conducted covertly and at night. Further, given
the ability to observe a large area from an aerial vantage point, it may not be necessary to
fly the aircraft directly over the target location.

3. Equipping the aircraft with weapons ofany type is strongly discouraged. Given the
current state ofthe technology, the ability to effectively deploy weapons from a small UA
is doubtful. Further, public acceptance of airborne use of force is likewise doubtful and
could result in unnecessary community resistance to the program.

4. The use of model aircraft, modified with cameras, or other sensors, is discouraged due to
concerns over reliability and safety.

IACP Aviation Committee August 2012



OPERATIONAL PROCEDURES:

1. UA operations require a Certificate of Authorization (COA) from the Federal Aviation
Administration (FAA). A law enforcement agency contemplating the use of UA should
contact the FAA early in the planning process to determine the requirements for
obtaining a COA.

2. UA will only be operated by personnel, both pilots and crew members, who have been
trained and certified in the operation of the system. All agency personnel with UA
responsibilities, including command officers, will be provided training in the policies and
procedures governing their use.

3. All flights will be approved by a supervisor and must be for a legitimate public safety
mission, training, or demonstration purposes.

4. All flights will be documented on a form designed for that purpose and all flight time
shall be accounted for on the form. The reason for the flight and name ofthe supervisor
approving will also be documented.

5. An authorized supervisor/administrator will audit flight documentation at regular
intervals. The results of the audit will be documented. Any changes to the flight time
counter will be documented.

6. Unauthorized use ofa UA will result in strict accountability.

7. Exceptforthose instances where officer safety could be jeopardized, the agency should
consider using a “Reverse 911” telephone system to alert those living and working in the
vicinity ofaircraft operations (if such a system is available). If such a system is not
available, the use of patrol car public address systems should be considered. This will not
only provide a level of safety should the aircraft make an uncontrolled landing, but
citizens may also be able to assist with the incident.

8. Where there are specific and articulable grounds to believe that the UA will collect
evidence ofcriminal wrongdoing and if the UA will intrude upon reasonable expectations
of privacy, the agency will secure a search warrant prior to conducting the flight.

IMAGE RETENTION:
1. Unless required as evidence of acrime, as part of an on-going investigation, for training,

or required by law, images captured by a UA should not be retained by the agency.
2. Unless exempt by law, retained images should be open for public inspection.

IACP Aviation Committee August 2012
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Table 1: Total Economic Impact of UAS Integration in the United States

2015 - 2017 2015-2025
Economic Impact L ) Economic Impact bt .
State . Taxes ($M) Jobs Created . Taxes ($M) Jobs Created
$(M) (8M)

Alabama $294 $2.43 1,510 $1,765 $14.60 2,231
Alaska $19 $0.00 95 $112 $0.00 141
Arizona $561 $2.59 2,883 $3,371 $15.55 4,260
Arkansas $80 $0.94 411 $481 $5.63 608
California $2,390 $13.64 12,292 $14,372 $82.03 18,161
Colorado $232 $1.79 1,191 $1,392 $10.76 1,760
Connecticut $538 $4.32 2,764 $3,232 $25.97 4,084
Delaware $17 $0.16 88 $103 $0.97 131
Florida $632 $0.00 3,251 $3,801 $0.00 4,803
Georgia $379 $3.72 1,949 $2,279 $22.34 2,880
Hawaii $32 $0.39 166 $194 $2.35 245
Idaho $29 $0.36 149 $174 $2.16 220
lllinois $204 $1.71 1,049 $1,226 $10.30 1,549
Indiana $208 $1.18 1,067 $1,248 $7.12 1,577
lowa $159 $0.92 817 $956 $5.53 1,208
Kansas $489 $4.84 2,515 $2,941 $29.13 3,716
Kentucky $89 $0.90 459 $537 $5.41 678
Louisiana $213 $1.44 1,097 $1,282 $8.67 1,620
Maine $107 $1.26 548 $641 $7.56 810
Maryland $335 $2.64 1,725 $2,017 $15.85 2,549
Massachusetts $386 $3.36 1,985 $2,321 $20.22 2,933
Michigan $188 $1.37 965 $1,128 $8.26 1,426
Minnesota $142 $1.68 730 $853 $10.08 1,078
Mississippi $162 $1.10 832 $973 $6.60 1,230
Missouri $260 $1.73 1,338 $1,565 $10.37 1,978
Montana $14 $0.15 74 $86 $0.91 109
Nebraska $25 $0.22 128 $149 $1.30 189
Nevada $38 $0.00 196 $229 $0.00 290
New Hampshire $85 $0.00 439 $514 $0.00 649
NewJersey $263 $3.24 1,353 $1,582 $19.50 1,999
New Mexico $101 $0.73 518 $606 $4.41 765
NewYork $443 $4.66 2,276 $2,661 $28.05 3,363
North Carolina $153 $1.79 785 $918 $10.75 1,160
North Dakota $14 $0.07 71 $83 $0.40 105
Ohio $359 $2.43 1,844 $2,156 $14.60 2,725
Oklahoma $106 $0.93 545 $637 $5.61 805
Oregon $81 $0.41 416 $486 $2.47 614
Pennsylvania $393 $2.02 2,021 $2,363 $12.12 2,986
Rhode Island $42 $0.38 217 $253 $2.28 320
South Carolina $99 $1.16 507 $593 $6.99 749
South Dakota $9 $0.00 48 $56 $0.00 71
Tennessee $112 $0.00 578 $675 $0.00 853
Texas $1,087 $0.00 5,588 $6,533 $0.00 8,256
Utah $143 $1.21 735 $859 $7.26 1,085
Vermont $36 $0.47 184 $215 $2.81 271
Virginia $463 $4.47 2,380 $2,783 $26.86 3,517
Washington $1,312 $0.00 6,746 $7,888 $0.00 9,967
West Virginia $47 $0.47 240 $280 $2.83 354
Wisconsin $88 $0.96 450 $527 $5.76 665
Wyoming $5 $0.00 24 $28 $0.00 36
Total $13,657 $80.22 70,240 $82,124 $482.39 103,776
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Economic Inpact ... Public Safety and Other Spending
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Inpacts of UAS Developnent

Total Economic and Employment Impacts
of UAS Develo ment in the Top Flve States
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Table 17: 2015 Total Economic ami Emplovment Impairs of UAS
Development in the Top Five States
Total joh Total

! Direct Output
Saie  Directdds  Creation multiplitr  spending multiplier

California 2108 4007 1% 1982071 39833013 22
Washington ns7 2209 1% 102877509 218,614,707 213

Texas B3 183 1% 96147801 181084937 188
Forida 74 1084 1% 54080966  106535.026 1%
Avizona a4 %61 1% 47186634 93429535 18

Figure 2: 2015 Economic and Job Impacts
of the Top Five States
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Alabama Annual Employment

Appendix B

Alabama Spending and Economic Impact

State Level Detailed Economic Impact
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North Carolina Annual Employment
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OregonAnnual Employment

| Oregon Spending and Economic Impact
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ASSOCIATION FOR UNMANNED
VEHICLE SYSTEMS INTERNATIONAL

Unmanned Aircraft System Operations

Industry "Code of Conduct”

The emergence of unmanned aircraft systems (UAS) as a resource for awide variety of public and
private applications quite possibly represents one of the most significant advancements to aviation, the
scientific community, and public service since the beginning of flight. Rapid advancements in the
technology have presented unique challenges and opportunities to the growing UAS industry and to
those who support it. The nature of UAS and the environments which they operate, when not managed
properly, can and will create issues that need to be addressed. The future of UASwill be linked to the
responsible and safe use of these systems. Our industry has an obligation to conduct our operations in a
safe manner that minimizes risk and instills confidence in our systens.

For this reason, the Association for Unmanned Vehicle Systems International (AUVSI), offers this Code of
Conduct on behalf of the UAS industry for UAS operation. This code is intended to provide our
members, and those who design, test, and operate UASfor public and civil use, a set of guidelines and
recommendations for safe, non-intrusive operations. Acceptance and adherence to this code will
contribute to safety and professionalism and will accelerate public confidence in these systerms.

The code is built on three specific themes: Safety, Professionalism, and Respect. Each theme and its
associated recommendations represent a "common sense” approach to UAS operations and address
many of the concerns expressed by the public and regulators. This code is meant to provide UAS
industry manufacturers and users a convenient checklist for operations and a means to demonstrate
their obligation to supporting the growth of our industry in a safe and responsible manner. By adopting
this Code, UAS industry manufacturers and users commit to the following:

Safety

* We will not operate UAS in amanner that presents undue risk to persons or property on the
surface or inthe air.
*  We will ensure UASwill be piloted by individuals who are properly trained and competent to
operate the vehicle or its systems.
*  We will ensure UASTlights will be conducted only after athorough assessment of risks associated
with the activity. This risks assessment will include, but is not limited to:
m  Weather conditions relative to the performance capability of the system

Page | 1



O 0,

m Identification of normally anticipated failure modes (lost link, power plant failures, loss of
control, etc) and consequences of the failures

m  Crewfitness for flight operations

m  Overlying airspace, compliance with aviation regulations as appropriate to the operation,
and off-nominal procedures

m  Communication, command, control, and payload frequency spectrum requirements

m Reliability, performance, and airworthiness to established standards

Professionalism

We will comply with all federal, state, and local laws, ordinances, covenants, and restrictions as

they relate to UAS operations.

» We will operate our systems as responsible members of the aviation community.

» We will be responsive to the needs of the public.

» We will cooperate fully with federal, state, and local authorities in response to emergency
deployments, mishap investigations, and media relations.

* We will establish contingency plans for all anticipated off-nominal events and share them openly

with all appropriate authorities.

Respect

» We will respect the rights of other users of the airspace.

» We will respect the privacy of individuals.

»  We will respect the concerns of the public as they relate to unmanned aircraft operations.
»  We will support improving public awareness and education on the operation of UAS

As an industry, it is incumbent upon usto hold ourselves and each other to a high professional and
ethical standard. As with any revolutionary technology, there will be mishaps and abuses; however, in
order to operate safely and gain public acceptance and trust, we should al act in accordance with these
guiding themes and do so in an open and transparent manner. \We hope the entire UAS industry will
join AUVS! in adopting this industry Code of Conduct.

Page | 2



Supported by:

Page | 3



A l l Vf ; I '00 South Quincy Street, Suite 400 < ArIington,\Q22206 e 703.845.9671 < 703.845.9679 fax

ASSOCIATION FOR UNMANNED
VEHICLE SYSTEMS INTERNATIONAL

AUVSI PRIVACY RIGHTS STATEMENT
AUVSI Statement on U.S. Constitutional Privacy Rights

The Association for Unmanned Vehicle Systems International (AUVSI) supports the expanded
use of unmanned systems, and believes unmanned systems can be used lawfully and responsibly
to avoid infringing upon Constitutional rights protecting privacy. AUVSI encourages an open
dialogue at the national, state, and local level with all parties, including the police, citizens and
advocacy groups, to address the concerns about the use of unmanned systems.

Summary

Unmanned systems, in particular, unmanned aircraft systems (UAS), are a tool to do tasks that
are too difficult, dangerous, dull, or expensive for manned aviation. An unmanned aircraft is
simply a vehicle on which to house and use some sort of system payload, such as a camera.

Although the use of the system payload onboard an unmanned aircraft defines its purpose,
differentiating it from hobby or model aircraft, the system payload itselfis not a new technology.
Manned aircraft have been using cameras and sensors for decades.

AUVSI believes there is already a robust legal framework to allow unmanned systems to operate
without infringing upon Constitutional rights protecting privacy. As with any new technology,
there exists the possibility of abuse (i.e. computers, the internet, cell phones, GPS, satellites,
etc.); however, used properly, in accordance with established rules and precedent, unmanned
systems have the potential to greatly enhance public safety while also allowing for an entirely
new industry to be formed.

Non-Military Applications

There are currently dozens of non-military uses of unmanned systems, including the use for law
enforcement, firefighting, border surveillance, disaster surveillance, aerial photography, wildlife
monitoring, agriculture applications, news coverage, mapping and more. The field of unmanned
systems is changing rapidly, and it is likely that we have not fully comprehended all of the
potential uses for unmanned systems. One thing is clear however, unmanned systems are here to
stay.

Public Safety Use

Air support is an invaluable tool for public safety agencies, and the increased use of public UAS
will undoubtedly save lives.

The objective of public UAS technology is to give an incident commander (whether it be police,
fire, search and rescue, disaster response, or the military) access to the aerial imagery and other
pertinent data necessary to efficiently and effectively bring an event to a successful conclusion.

The end result is increased public safety.
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The relatively small size and low cost of UAS will allow most, if not all, local public safety
departments the ability to access aerial imagery. Law enforcement and first responders want to
use small UAS (weighing less than 55 pounds) to give them situational awareness. These
systems are very different than their larger military cousins (which can weigh tens of thousands
of pounds and carry weapons) which many people picture when they think of an unmanned
aircraft.

Rather than spending millions of dollars on manned helicopters and aviation units, law
enforcement can use a small UAS to gain a lot of the same benefit of a manned aviation asset at a
fraction of the cost. Although still expensive, small UAS will cost about the same as a police
cruiser.

According to the U.S. Federal Bureau of Investigation, there are approximately 18,000 local
police and sheriff departments in the United States; however, according to the Airborne Law
Enforcement Association, less than 300 currently have aviation units (either fixed wing or rotary
wing). According to the U.S. Fire Administration, there are approximately 30,000 fire
departments in the United States; however, there are less than a dozen municipal or county fire
aviation units. Because UAS are typically cheaper than manned assets, and because they can
operate in dangerous environments, where manned aviation might not be feasible, UAS can
provide great value to those agencies that want air assets, but cannot afford them.

In 2009, according to the National Fire Protection Association, there were more than 362,000
home fires. According to the National Interagency Fire Center, between 1 January 2010 and 4
October 2010, there were more than 57,000 wildfires, which burned nearly 3 million acres. In
2009, fires took more lives than all other natural disasters combined, with approximately 3,000
individuals and 90 firefighters dying as a result.

Some of the potential uses of UAS in firefighting include: persistent aerial surveillance,
mapping, chemical sniffing, hot spot detection, designating water or suppressant drop areas,
providing communication relays, search and rescue, medical evacuation, resupply, and weather
monitoring. For law enforcement, UAS uses include aerial surveillance, suspect tracking,
crash/crime scene photography, incident scene management, threat assessment of inaccessible
areas, and emergency broadcast messaging.



Situational awareness is crucial for first responders and public safety agencies, and oftentimes,
the best way to get situational information is from above. The development and use of UAS has
the potential to increase public safety by allowing most, if not all, public safety agencies to
acquire aerial surveillance equipment.

An Open and Transparent Discussion

Throughout the years, law enforcement agencies have proven their ability to use new
technologies, even technologies with the capability to invade privacy, and use them in a safe and
appropriate manner to increase public safety while still ensuring privacy protection. A few
examples include manned helicopters, thermal imaging cameras, wire surveillance, GPS
tracking, vast online databases, and CCTVs.

Law enforcement is able to ensure privacy rights are protected by adopting policies and
procedures that govern their use. They can provide training, and they can hold people
accountable if there is inappropriate behavior. They are also ultimately accountable to local
elected officials and the community. AUVSI believes the easiest way to gain public support for
UAS is to be forthright and open, and to invite a public discussion about the use of new
technologies. Agencies that want to use UAS technology are encouraged to work with their
communities to address any reasonable concerns and to tailor their policies and procedures to
address them.

AUVSI plans on working with other law enforcement associations, such as the International
Association of Chiefs of Police, the Airborne Law Enforcement Association, and the National
Sheriff’s Association to draft a model policy for the use of UAS by law enforcement agencies
across the United States.

Existing Legal Framework

The Fourth Amendment of the U.S. Constitution prohibits unreasonable searches and seizures
and requires search warrants to be based upon probable cause. The U.S. Supreme Court has
interpreted the law and issued rulings that restrict the actions of police and their use of
technology of all types. Courts, including the U.S. Supreme Court, have repeatedly held that
airborne technology cannot be used to invade Constitutionally protected areas.

So far, in determining what is a Constitutionally protected area, the U.S. Supreme Court has
distinguished between three types of areas: businesses, open fields, and homes. The Court has
held that the expectation of privacy outside a home or outside a business is less than that for
inside a residence.

In Kyllo v. United States, a case involving the use of thermal imaging by police, the U.S.
Supreme Court held that all details, with respect to a home, are “intimate details” and that the use
of “sense-enhancing technology” to gather information about a home, in this case forward-
looking infrared imaging, is considered a search and cannot be done without a warrant. In the
words of the court, “we think that obtaining by sense-enhancing technology any information
regarding the interior of the home that could not otherwise have been obtained without physical
intrusion into a constitutionally protected area ... constitutes a search.” In other words, the court
prohibits the use of airborne technology to invade Constitutionally protected areas without a
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search warrant.

However, the Court has a differing view on the reasonable expectation of privacy in outdoor
business property, and open fields and curtilage surrounding a residence, when observations can
be made from a place where the observer has a legal right to be and the item or area is in “plain
view”.

In Dow Chemical Company v. United States, another case involving the airborne use of thermal
imaging, the Court held that a Fourth Amendment protection does not include the open area of an
industrial complex where there was no legitimate demand for privacy. The Court compared the
aerial observations of the business with the lawful observations made over an “open field”,
where an individual also does not have a legitimate expectation of privacy.

With regards to the “open fields” doctrine, in California v. Ciraolo, the U.S. Supreme Court held
that the police did not have to obtain a search warrant when observing a person’s backyard or
curtilage from an airplane more than 1,000 feet in altitude, and the Court went further in Florida
v. Riley, when it held that police officers do not need a search warrant when flying a helicopter
above 400 feet in altitude.

These cases can serve as the template for how law enforcement should use UAS. Because most
small UAS will likely only be allowed to operate at or below 400 feet in altitude, it is likely that
law enforcement will have to obtain a search warrant when using a UAS, absent exigent
circumstances.

UAS Integration into the National Airspace

The Federal Aviation Administration’s (FAA) mission is to “provide the safest, most efficient
aerospace system in the world.” The FAA’s task for unmanned aircraft is coming up with the
rules and regulations allowing for the safe operation and integration of UAS in the national
airspace system. The UAS industry has, and will continue, to work with the FAA and other
aviation stakeholders on establishing appropriate aviation safety standards.

That being said, the FAA should not be in the position to approve or deny a UAS operation based
upon anything other than the safety of the airspace. Therefore, it would be inappropriate for the
FAA to restrict UAS access based on anything other than aviation safety or airworthiness.
Manned aviation does not need prior authorization to fly, and neither should UAS once safety
standards are established and met.

On 14 February 2012, Congress passed an FAA bill into law, which requires the FAA to integrate
all UAS by 30 September 2015. The bill mandates that small UAS (weighing less than 55
pounds) be integrated earlier, by the spring 0f2014. The bill also instructs the FAA to expedite
the access for public safety operators, and calls for the FAA to allow the use of very small UAS,
weighing less than 4.4 pounds, by public safety agencies, by the middle of March 2012.

Conclusion

Unmanned aircraft systems will be the next major revolution in the aerospace industry, and UAS
will likely change the way we think about aviation. AUVSI, as the industry’s representative,
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plans on playing a constructive role to ensure UAS are operated safely in the airspace and in a
way that does not infringe upon Constitutionally protected privacy.

AUVSI welcomes feedback or suggestions at advocacy@ auvsi.org.

HHH

The Association for Unmanned Vehicle Systems International (AUVSI) - the world’s largest non-
profit organization dedicated to the advancement of unmanned systems - represents more than
7,000 members from 55 allied countries and 2,500 organizations involved in the fields of
government, industry and academia.
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UNMANNED SYSTEMS AND PRIVACY

Doug M arshall
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Privacy Cases

Key words and phrases:

- “Fourth Amendment”

- “Curtilage”

- “Reasonable/subjective Expectations of Privacy”
- “Constitutionally Protected Area”

- “Plain View?”

- “Open Fields”

- “Intim ate Details”

- “General Public Use”

- “Eavesdropping”

- “Routine flights on public airways”
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Katzv. United States
389 U.S.347 (1967)

Listening device on a phone booth
“Eavesdropping”

“Fourth Amendment search occurs when the
government violates a subjective expectation of
privacy that society recognizes as reasonable”

“These considerations do not vanish when the
search in question is transferred from the setting of
a home, an office, or ahotel room to that ofa
telephone booth. Wherever a man may be. he is
entitled to know that he will remain free from
unreasonable searches and seizures.”

Laboratory

Physical Science

C alifornia v. Ciraolo
476 U.S. 207 (1986)

» Ciraolo grew marijuana plants in back yard
e Shielded from view by two fences

 Based on anonymous tip Santa Clara police flew over
in private aircraft at 1,000 ft. and photographed
house

e Onevidence of naked eye observation, search
warrant issued

e "The Fourth Amendment simply does not require the
police traveling in the public airways at this altitude
to obtain a warrant in order to observe what is visible
to the naked eve.”

* Reversed CA SCt’s grant of motion to suppress.

Laboratory



Dow ChemicalCompany v. United States
476 U.S. 227 (1986)

* Environmental Protection Agency's aerial
observation of Dow’s plant complex

» EPA hired commercial aerial photographer, using a
standard floor-mounted, precision aerial mapping
camera, to take photographs of the facility from
altitudes of12,000, 3,000, and 1,200 feet.

» At all times the aircraft was lawfully within
navigable airspace

 Held EPA's aerial photography of petitioner's 2,000-
acre plant complex without awarrant was not a
search under the Fourth Amendment

* Not “industrial curtilage”, but an “open field”

Physical Science 5
BLa oratory

Florida v. Riley

488 U.S. 445 (1989)

* Rural property, growing marijuana

* Unable to seeinside a greenhouse behind Riley’'s mobile home

» Circled with helicopter at 400 ft., sawthrough two missing panels

» Held that police officials do not need awarrant to observe an
individual's property from public airspace

» Any member of the public could legally have been flying over Riley's

property in ahelicopter at the altitude of 400 feet and could have
observed Riley's greenhouse. The police officer did no more.

* Helicopter did not interfere with the normal use of the property
(noise, dust, wind, etc.)
» Brennan’s dissent worth reading w/ reference to UAS

Physical Science 6
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Kyllo v. United States
533 U.S. 27 (2001)

» Useofathermal imaging device from a public vantage
point by agent of DOI to monitor the radiation of heat from
person s home was a search within the meaning ofthe 4th
Amendment and thus required a search warrant.

+ The Agema 210 "isa non-intrusive device which emits no
rays or beams and shows a crude visual image of the heat
being radiated from the outside of the house'

e Because police did not have a warrant, the conviction for
possession of marijuana was reversed.

 The question is what limits there are upon this power of
technology to shrink the realm of guaranteed privacy.

» “..atthe mercy of advancing technology - including
imaging technology that could discern all human activity in
the home?

liHMI Physical Science 7
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U.S.v.Jones

* GPS tracking device attached to vehicle
« 4thAmendment violation because no warrant

» Justice Scalia stated that extended electronic
surveillance “without an accompanying trespass”
may be unconstitutional.

e Justice Alito: “.. .the use of longer term GPS
monitoring in investigations of most offenses
impinges on expectations of privacy.

 Could apply to UAS technology

Physical Science
Laboratory



GAO Report (“NotReadyfor Prime Time”)

* A June 2012 poll by Monmouth University found
that 42 percent of Americans would be "very
concerned" about their privacy if law enforcement
started using drones, andjust 15 percent said they
wouldn't be concerned at all.

* "Many stakeholders believe that there should be
federal regulations ... to specifically protect the
privacy ofindividuals," the report says. But "it is not
clear what entity should be responsible for

addressing privacy concerns across the federal
government”

N
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A gross invasion Does she lose her

of privacy? right to privacy

because she is a

“public figure”?

.. courbes
attolantcsde
do*, les ongc
de Victoria's
' Secret pcuve
. oiler serbob
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Backup Slides

Privacy and Public Policy Concerns for the

UAS O wner/O perator

W hat types of current legal safeguards exist to
protect us from misuse of UAS?

Physical Science
Laboratory

Privacy and Public Policy Concerns for the

UAS O wner/O perator

e |Is there arightto privacy in the U .S.?

e Ifso, how could a UA operatorviolate

thatright?

e |faviolation, w hatare the victim ’s

rem edies?

e How can the operator avoid liability

and/or prosecution?

e« How does the mandate to “do no harm

fitin?

IflIflill Physical Science
jyifl Laboratory
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Privacy and Public Policy Concerns for the
UAS Owner/Operator

e Louis Brandeis/SamuelW arren and the
“rightto be letalone” (1890-Harvard Law

Review)

e« Dean Prosser’s four privacy tortclaim s

(1960 -Prosser, The Law ofTorts)

e The lm pactofthe Internet

Physical Science 13
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Privacy and Public Policy Concerns for the

UAS Owner/O perator

e Unguarded (orindiscreet) moments
between friends can be captured in
pictures and be instantly available
across the world in digital form

e Acomputer can identify the faces in
each picture to create a searchable
database -afully indexed catalog of
life, captured in still frames.

e The technology is here.

Physical Science 14
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Privacy and Public Policy Concerns for the
UAS Owner/Operator

« Facialrecognition search engines

s Thistechnology creates an
autom atic, searchable pictorial
documentary ofone’s life

e Flickrand Shutterfly were created to
help anyone with acamera share
pictures overthe Internet.

* Flickr alone now catalogues overasz2s
m illion digitalphotos.

Physical Science
Laboratory

Privacy and Public Policy Concerns for the

UAS Owner/O perator

e The new facialrecognition systems
(Polar Rose, Riva, Google Picasa,
Facebook) make it possible for
computers to tag photos w ith
names even ifthe uploader and the
subjectare complete strangers

s Forseveralreasons, existing
privacy law maybe ill-suited for
this new technology

Physical Science
Laboratory



Privacy and Public Policy Concerns for the

UAS Owner/O perator

 Traditionaltortlaw does notrecognize
invasions ofprivacy thatoccurin public, such as
the taking ofaphoto in any public location.

» The few "public invasions"” that do constitute
torts involve celebrities or otherindividuals who
have commercial interests in their likenesses.

 Courts have severely limited privacy protections
to ensure that privacy claims do notlim it the
free flow ofideas.

|g|A| Physical Science 7
Laboratory

Privacy and Public Policy Concerns for the

UAS Owner/O perator
e Dean Prosser’storts:
-Intrusion upon seclusion
-P ublic disclosure
-False lig h't

-M isappropriation (the

rightofpublicity)

Physical Science 18
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Privacy and Public Policy Concerns for the
UAS Owner/Operator

“Intrusion upon seclusion” is anintrusion into
"a private place or matter asto which aperson
would have areasonable expectation ofprivacy.

“Public disclosure” punishes those who reveal
private inform ation "thatwould be
objectionable to areasonable person ofordinary
sensibilities.”

“False light” makes liable someone who falsely
claims another person made certain statements
or actions

Physical Science
Paboratory

Privacy and Public Policy Concerns for the

UAS Owner/O perator

* These three torts probablydon'tapply to those
photos taken in public spaces and then uploaded
to the Internet.

» The factthatanimage is snapped ataparty, a
restaurant, apark, orabarwould doom the
claim.

* The torts do "notapply to matters which occur
in apublic place or aplace otherwise open to the
public eye."

* Intrusion upon seclusion”is an intrusion into
"a private place or matter asto which aperson
would have areasonable expectation of
privac

Physical Science
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Privacy and Public Policy Concerns for the

UAS O wner/O perator

The UAS problem is w ith im ages
taken ofpeople who are in situations
w here they have areasonable expectation

ofprivacy:
-Theirown property
-In the wilderness
-On aboat

-Use yourimagination...

IflIMI Physical Sci
jpiia Laboratory

Privacy and Public Policy Concerns for the

UAS Owner/O perator

Misappropriation (the rightofpublicity)

*Only applies to those whose names and faces are
well recognized

*Have commercial value that could be exploited
*Celebrities, usually

sAsmall UA thatjust happens to getan image ofa
famous person sun bathing on a “deserted” beach

Physical Science
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Privacy and Public Policy Concerns for the

UAS Owner/O perator

« W hen the lives ofordinary citizens are
suddenly searchable, private or
indiscreetm om ents can become lasting

rem inders open to the entire world

e The ability to keep parts ofourlives
private is centralto our individual

unigqueness

Physical Science
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Privacy and Public Policy Concerns for the

UAS Owner/O perator

e Possible privacy scenarios
Aerial photography
Remote sensing thatrecords images

Surveillance activities over public (and
private) land

- Scientific payload with imaging capability

- Scientific payload on aCBP or DoD UAS in a
jointuse arrangement



Privacy and Public Policy Concerns for the

UAS Owner/Operator

e Otherissues:

Who owns the images?

Who is liable in case of “inadvertent” capture
ofimages that somehow resultin harm to the
person depicted?

How to ensure security ofdata capture?
Injoint-use situations, what are
obligations/duties of operator, pilot,
contractorto share digital datathat may show
criminal behavior?

Whatif asensoroperator puts animage or
video on the Internet?

Physical Science 25
Laboratory

Privacy and Public Policy Concerns for the

UAS Owner/O perator

e Otherissues:

IB1AI Physical Science

Ifthe potential for misuse ofimaging is real,
how to ensure thatthe system or operator
“does no harm”?

Forjoint scientific, DHS/CBP and DoD
operations, if law enforcement captures data
on a science pod, can the data be legally used
in prosecution?

Canowner/operator be civilly liable for
turning overimages or data to law
enforcement?

Pjiwi Laboratory



Privacy and Public Policy Concerns for the

UAS Owner/O perator

* In the law, there is the conceptof
“foreseeability”

o Ifit can happen, it probably will
* Possible solutions:

- Courts or legislatures can expand "privacy"
into public places

- Legislative Intervention

e Governmentregulation may be preferable to tort
litigation in this circum stance

IFlTI'PhySical Science
Laboratory

Privacy and Public Policy Concerns for the

UAS Owner/O perator

* Some objections to any legislative intervention:
concern for the First Amendment
a desire for full inform ation

faith in the market

anxiety aboutgovernmentinterference with
emerging technology

 Caveat-thereis no good precedentfor any of
this....
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