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Unmanned Aircraft Systems Legislative Task Force

November 26, 2013 Meeting at Mat Su LIO 

Task Force Members:

• Representative Shelley Hughes, Co-Chair
• Senator Donny Olson, Co-Chair
• Ginger Blaisdell, Staff to Rep. Hughes
• David Scott, Staff to Senator Donny Olson
• McHugh Pierre, Department of Military and Veterans' Affairs
• Greg Walker, University of Alaska Fairbanks
• Ro Bailey, University of Alaska Fairbanks
• Lieutenant Steve Adams, Commissioner Designee, Department of Public Safety
• Steve Strait, Aviation Advisory Board, Governor's Office and DOT/PF
• Steve Colligan, Representative Member for the Academy of Model Aeronautics

Guest Attendee:
• Kathleen Strasbaugh, Legislative Legal Services

A G E N D A

1:00pm Welcome and Introductions Representative Shelley Hughes

Task Force responsibilities per HCR6

The duties of the task force shall include (1) reviewing regulations and guidance from the 
Federal Aviation Administration regarding unmanned aircraft systems; (2) providing written 
recommendations, together with suggested legislation, for a comprehensive state policy for 
unmanned aircraft that protects privacy and allows the use of unmanned aircraft systems for 
public and private applications; and (3) submitting, not later than January 15, 2014, an initial 
report to the legislature and, not later than July 1, 2014, submitting a final report to the 
legislature.

Review of October 23 -  24, 2013 Task Force Meeting Minutes 

Introduction of Items in Notebook and Online

Tab 1

• DRAFT Report to the Legislature (Jan 15, 2014)
• Draft legislation and accompanying memo



Tab 2 - FAA Integration of Civil Unmanned Aircraft Systems (UAS) in the National Airspace System (NAS) 
Roadmap
Tab 3 -  FAA Unmanned Aircraft Systems (UAS) Comprehensive Plan 
Tab 4 -  FAA Draft Privacy Requirements
Tab 5 -  Commonwealth of Virginia, Protocols for the Use of Unmanned Aircraft Systems (UAS) by Law
Enforcement Agencies
Tab 6 -  News articles
Tab 7 -  Written public testimony

1:15pm Public Testimony Representative Shelley Hughes

In respect to the time limitation of the Task Force, public testimony will be limited to 3 minutes. We 
encourage anyone to provide additional testimony in writing to Rep.Shelley.Hughes(5>akleg.gov

2:30pm Review of Legislation Work Draft

Responses may be addressed by Kathleen Strasbaugh, Legislative Legal Services
Task Force recommendations to exclude any section of the bill work draft or include new section(s)

3:00pm Review of Draft Report

Task Force recommendations to exclude any section of report or include new information and 
formatting preferences.

4:00pm Closing Remarks and Adjourn

The Task Force will continue to finalize its report and legislation via email. The final report is due to 
the Legislature on January 15, 2014 and will be made available to the public at that time. The final bill 
will be made public at the time it is introduced to the legislature.
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o Unmanned Aircraft Systems Legislative Task Force

October 24, 2013 Meeting at Anchorage LIO Room 220

Task Force Members:

• Representative Shelley Hughes, Co-Chair
• Senator Donny Olson, Co-Chair

• Ginger Blaisdell, Staff to Rep. Hughes

• David Scott, Staff to Senator Donny Olson

• McHugh Pierre, Department of Military and Veterans' Affairs

• Greg Walker, University of Alaska Fairbanks

• Ro Bailey, University of Alaska Fairbanks

• Lieutenant Steve Adams, Commissioner Designee, Department of Public Safety

• Steve Strait, Aviation Advisory Board, Governor's Office and DOT/PF

• Steve Colligan, Representative Member for the Academy of Model Aeronautics 
Guest Attendee:

• Kathleen Strasbaugh, Legislative Legal Services

Task Force responsibilities per HCR6

The duties o f the task force shall include (1) review ing regulations and guidance from  the  

Fed era l Aviation A dm inistration regarding unm anned aircraft system s; (2) providing w ritten  

reco m m end atio ns, togeth er w ith suggested legislation, for a com p rehensive  state  policy for 

unm anned aircraft th at protects privacy and allow s th e  use of unm anned aircraft system s for 

public and private applications; and (3) subm itting, not later than January 15, 2014, an initial 

report to th e  leg islature and, not later than July 1, 2014, subm itting a final report to  the  

leg islature.

Review of October 23 -  24, 2013 Task Force Meeting Minutes 

Introduction of Items in Notebook and Online

Tab 1

• DRAFT Report to the Legislature (Jan 15, 2014)
• Draft legislation and accompanying memo

A G E N D A

1:00pm Welcome and Introductions Representative Shelley Hughes

o

*



Tab 2 - FAA Integration of Civil Unmanned Aircraft Systems (UAS) in the National Airspace System (NAS) 
Roadmap
Tab 3 -  FAA Unmanned Aircraft Systems (UAS) Comprehensive Plan 
Tab 4 -  FAA Draft Privacy Requirements
Tab 5 -  Commonwealth of Virginia, Protocols for the Use of Unmanned Aircraft Systems (UAS) by Law
Enforcement Agencies
Tab 6 -  News articles
Tab 7 -  Written public testimony

1:15pm Public Testimony Representative Shelley Hughes

In respect to the time limitation of the Task Force, public testimony will be limited to 3 minutes. We 
encourage anyone to provide additional testimony in writing to Rep.Shelley.Hughes(5)akleg.gov

2:30pm Review of Legislation Work Draft

Responses may be addressed by Kathleen Strasbaugh, Legislative Legal Services
Task Force recommendations to exclude any section of the bill work draft or include new section(s)

3:00pm Review of Draft Report

Task Force recommendations to exclude any section of report or include new information and 
formatting preferences.

4:00pm Closing Remarks and Adjourn

The Task Force will continue to finalize its report and legislation via email. The final report is due to 
the Legislature on January 15, 2014 and will be made available to the public at that time. The final bill 
will be made public at the time it is introduced to the legislature.



LEGAL SERVICES

(907) 465-3867 or 465-2450 
FAX (907) 465-2029 
Mail Stop 3101

DIVISION OF LEGAL AND RESEARCH SERVICES 
LEGISLATIVE AFFAIRS AGENCY 

STATE OF ALASKA State Capitol 
Juneau, Alaska 99801-1182 

Deliveries to: 129 6th St., Rm. 329

M E M O R A N D U M November 25, 2013

SUBJECT: Unmanned Aircraft Systems 
(Work Order No. 28-LS1068\A)

TO: Representative Shelley Hughes 
Attn: Ginger Blaisdell

FROM: Kathleen Strasbaugh 
Legislative Counsel

This memo accompanies the draft bill you requested relating to legislation requested by 
the Task Force on Unmanned Aircraft Systems (Task Force) created by Legislative 
Resolve 17 (2013). I have attempted to cover the topics set out in the Task Force request 
— however, for the most part, they do not lend themselves to state legislation, either 
because they are covered by federal law, for example, safety marking, or because 
legislation is not needed. For example, the University o f  Alaska's Center for Unmanned 
Aircraft Systems Integration arose from the University's already authorized research 
mission. Further, the issues raised by the list o f topics will require substantial further 
policy direction. As a result, the draft is basically an outline that requires substantial 
detail for completion.

As requested by Ms. Blaisdell, 1 have also drafted two additional provisions that you 
would like to present to the Task Force which may be sent separately.

Encouraging a pilot training program at the University o f Alaska Fairbanks.
The pilot training section encourages the University to establish a training program at the 
Fairbanks campus. However you may want to consider allowing the Board o f Regents to 
determine where to place the program and whether to provide the course at more than one 
campus. Compare AS 14.40.080.

Establishment o f a position to manage unmanned aircraft systems.
Rather than creating a particular position, I have drafted the function as a duty o f  the 
Commissioner o f  DOTPF. Since you want this co-ordination o f  functions to be 
performed by different state agencies, I considered placing the function in the governor's 
office. However, because the bill involves aircraft, and because the use o f airfields is at 
issue, AS 02, Aeronautics, which is administered by the Department o f Transportation 
and Public Facilities (DOTPF), seems a better fit. Because the University is already 
deeply engaged in the field, it too is a possibility. However, the effect o f unmanned 
aircraft systems on other aviation operations already administered by DOTPF make



DOTPF a more appropriate choice.1 The Task Force will need to decide what tasks will 
predominate and place the function accordingly. If  the Task Force wants to assign 
certain functions to another department, additional work will be needed to assure that the 
assigned department has the necessary authority.

You also requested that the bill include a provision to prevent a vacancy in a particular 
position. The bill is currently drafted to assign the function to a commissioner who may 
designate a particular employee to perform the UAS manager function. The 
commissioner will be obligated to assure that the function is performed.

Requirement for high visibility marking; lighting requirements.
As I understand the federal regulatory scheme, unmanned aircraft systems (UAS) must 
meet federal marking requirements, unless the configuration o f the aircraft is 
incompatible with existing regulations. 14 CFR 45.21. Currently the operator o f a UAS 
must seek permission to depart from existing specifications if "due to the configuration o f 
an aircraft, it is impossible for a person to mark it in accordance with §§ 45.21 and 45.23 
through 45.33. . ." 14.CFR 45.22(d). See also Airworthiness Certification o f  Unmanned 
Aircraft Systems and Optionally Piloted Aircraft, FAA Order No. 8130.34C 
(August 2, 2013); Unmanned Aircraft Systems (UAS) Operational Approval, FAA Order 
No. 8900.227 (July 30, 2013), (governing the assessment o f applications for certificates 
o f  airworthiness relating to, among other things, safety). I am not entirely certain, but it 
appears to me that any marking would be within the jurisdiction o f the FAA to prescribe.

It is not clear to me whether the Task Force wanted to have safety provisions in addition 
to those prescribed by the FAA. This might be troublesome under the Supremacy Clause 
o f  art. VI, par. 2 o f  the United States Constitution, as aviation safety is an area in which 
Congress intends federal law to preempt state law. Montalvo v. Spirit Airlines, 508 F.3d 
464, 470 - 71 (9th Cir. 2007). Is there some area o f aviation safety not covered by federal 
law that the Task Force is concerned about? I assume that the Task Force did not want to 
duplicate federal law in this bill, but perhaps I misunderstand what is being requested.

Marketing responsibility for UAS industry; increasing business operations and educating 
the public.
I am not sure what the Task Force has in mind here. I included some generic language in 
the AS 02 provisions in the bill regarding UAS operations and promotion o f the industry. 
Similar language is included in the mission o f DOTPF in AS 44.42, and the provisions 
that require the affected agencies to co-operate in the endeavor.2 I was not certain 
whether you wanted to specify the particulars o f  a marketing or educational program, or 
allow the department to develop a program with a general mandate. For now I have

Representative Shelley Hughes
Novem ber 25, 2013
Page 2

1 DOTPF's current powers are duties, set out in AS 44.42, specifically include the 
supervision o f  aeronautics and air safety. See also AS 02.10, AS 02.15, and AS 02.30.

2 Compare ch. 71, SLA 2013, which assigns one department responsibility for a function, 
and requires another department to cooperate in the endeavor.



added a provision to the powers and duties o f the Department o f  Commerce, Community, 
and Economic Development related to the marketing and promotion o f the UAS industry. 
I f  the task force envisions particular functions for other departments, new sections can be 
added to the legislation that specifically add those functions to those departments' 
statutory duties.

State internal review process for UAS; reporting requirements.
The draft contains a provision that requires the development o f internal review o f  UAS 
missions. A section on this subject is included in proposed AS 02.45. It was not clear to 
me if  the intention was to have reporting to a single authority, or to require an agency to 
have a procedure. I drafted the section on the assumption that it was the latter. You will 
want to decide what approvals are necessary. I included a provision requiring a 
commissioner's approval, but this may not be what you have in mind. Please let me 
know if  the Task Force had a centralized review function in mind, and whether the Task 
Force would like to have the review performed before or after the mission. It might also 
be a good idea to decide whether you want to exempt emergency operations from the 
review if it is to occur before the mission.

Definitions relating to UAS operational technology.
I am not certain whether the Task Force wants to duplicate existing federal definitions, 
industry definitions, or definitions from another source. I have provided a definition o f 
"unmanned aircraft systems" based in part on FAA terminology, but I don't have enough 
information to know what the Task Force wants covered. We usually don't include 
definitions o f  technical terms that do not otherwise appear in the draft.

Additional items.
The following items will be in a separate document, as you requested. For a citizen 
review board, I reviewed the background information you supplied from the University 
o f North Dakota, but it addresses academic activity, and is not clear to me whether you 
really want to have each agency report to a single board. I drafted a bill section involving 
commissioner approval o f activities previously reviewed under the internal review 
process in the main bill.

With respect to airspace over correctional facilities, I drafted a separate section and 
included a penalty. However, please note that a person can be charged with the more 
serious offenses o f  promoting contraband,3 or being an accomplice to an escape or an 
attempted escape.4 I have some concern that the new offense may overlap with existing 
law in some cases. Please advise if this is what you had in mind. The operator o f a UAS 
may be able to challenge it as preempted by the FAA's comprehensive regulation o f 
national airspace, but it may be that since the provision requires an intent to communicate

Representative Shelley H ughes
Novem ber 25, 2013
Page 3

3 AS 11.56.375 and 11.56.380.

4 AS 11.56.300 - 11.56.370. See also AS 11.16 (accomplice liability), AS 11.31.100 
(attempt), AS 11.31.120 (conspiracy).



Representative Shelley H ughes
Novem ber 25, 2013
Page 4

unlawfully with a prisoner, it will be upheld against a preemption challenge.

In summary, there are a number o f areas where further policy direction is needed in order 
to develop meaningful legislation. Please let me know how I may be o f  further 
assistance.

KJS:lnd 
13-372.lnd

Enclosure
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28-LS1068\A 
Strasbaugh 

11/25/13

HOUSE BILL NO.

IN THE LEGISLATURE OF THE STATE OF ALASKA 

TW ENTY-EIGHTH LEGISLATURE - SECOND SESSION

BY REPRESENTATIVE HUGHES

Introduced:
Referred:

A BILL 

FOR AN ACT ENTITLED 

"An Act relating to unmanned aircraft systems."

V
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA: U g f

* Section 1. AS 02 is amended by adding a new chapter to read: y '  - ^ X r

Chapter 45. Unmanned Aircraft Systems. ^
Sec. 02.45.010. Duties and powers of department related to unmanned 

aircraft systems, (a) To provide for the development o f an unmanned aircraft system 

industry and the safe use o f unmanned aircraft systems in the state, the department 

shall cooperate with other state departments, the University o f Alaska, and the Federal 

Aviation Administration and other agencies o f the federal government for the purpose 

o f

(1) managing the use o f state facilities by unmanned aircraft systems;

(2) ensuring the safe use o f unmanned aircraft systems in the state;

(3) promoting and marketing an unmanned aircraft system industry;

(4) educating the public about unmanned aircraft systems.

(b) The department may

- 1-

New T e x t  U n d e r l i n e d  [DELETED TEXT BRACKETED]



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

WORK DRAFT WORK DRAFT 28-LS 1068\A

(1) accept gifts, grants, or loans from and enter into contracts or other 

transactions with a federal agency, an agency or instrumentality o f  the state, a 

municipality, a private organization, or other source for the purposes set out in (a) o f 

this section;

(2) construct, improve, and operate, in cooperation with the University 

o f Alaska, facilities appropriate to meet the requirements o f unmanned aircraft 

systems; and

(3) construct, provide, or improve public safety facilities related to 

unmanned aircraft systems.

Sec. 02.45.020. Coordination of uses of unmanned aircraft systems, (a) The

commissioner shall coordinate governmental and civil uses o f unmanned aircraft 

systems at state facilities.

(b) The commissioner may designate another employee o f  the department to 

coordinate governmental and civil uses o f  unmanned aircraft systems at state facilities.

Sec. 02.45.030. Internal review. The University o f Alaska or a department 

that uses an unmanned aircraft system to conduct an activity shall develop a program 

for review o f  the activity that includes procedures for

(1) determining whether the activity is consistent with the public

interest;

(2) ensuring that the activity is conducted in a manner that does not 

unnecessarily intrude on the privacy o f  a person;

(3) ensuring that the activity is carried out in a manner that is 

consistent with state and federal laws and regulations; and

(4) obtaining the approval o f the president o f  the University o f Alaska 

or the commissioner o f  the department using the unmanned aircraft system.

Sec. 02.45.090. Definitions. In this chapter,

(1) "commissioner" means the commissioner o f transportation and 

public facilities;

(2) "department" means the Department o f Transportation and Public

Facilities;

(3) "unmanned aircraft system" means an unmanned aircraft that is

- 2 -

New T e x t  U n d e r l i n e d  [DELETED TEXT BRACKETED]
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WORK DRAFT WORK DRAFT 28-LS 1068\A

operated without direct human intervention from inside or on the aircraft and includes 

the associated support equipment, control station, data links, and telemetry, 

communications, and navigation equipment necessary to operate the unmanned 

aircraft.

* Sec. 2. AS 14.40 is amended by adding a new section to read:

Sec. 14.40.082. Unmanned aircraft pilot training. The University o f Alaska 

may establish a training program in the operation o f unmanned aircraft and unmanned 

aircraft systems and related fields at the Fairbanks campus.

* Sec. 3. AS 44.33.020(a) is amended by adding a new paragraph to read:

(46) in cooperation with the Department o f  Transportation and Public 

Facilities, assist in the development, promotion, and marketing o f an unmanned 

aircraft system industry and the safe use o f  unmanned aircraft systems in the state 

under AS 02.45; in fulfilling that duty, the department may cooperate with other state 

departments, the University o f Alaska, and the Federal Aviation Administration and 

other federal agencies.

* Sec. 4. AS 44.42.020(a) is amended to read:

(a) The department shall

(1) plan, design, construct, and maintain all state modes o f 

transportation and transportation facilities and all docks, floats, breakwaters, buildings, 

and similar facilities;

(2) study existing transportation modes and facilities in the state to 

determine how they might be improved or whether they should continue to be 

maintained;

(3) study alternative means o f  improving transportation in the state 

with regard to the economic costs o f each alternative and its environmental and social 

effects;

(4) develop a comprehensive, long-range, intermodal transportation 

plan for the state;

(5) study alternatives to existing modes o f  transportation in urban areas 

and develop plans to improve urban transportation;

(6) cooperate and coordinate with and enter into agreements with

-3-
N ew  T e x t  U n d e r l i n e d  [DELETED TEXT BRACKETED]
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WORK DRAFT WORK DRAFT 28-LS1068YA

federal, state, and local government agencies and private organizations and persons in 

exercising its powers and duties;

(7) manage, operate, and maintain state transportation facilities and all 

docks, floats, breakwaters, and buildings, including all state highways, vessels, 

railroads, pipelines, airports, and aviation facilities;

(8) study alternative means o f transportation in the state, considering 

the economic, social, and environmental effects o f  each alternative;

(9) coordinate and develop state and regional transportation systems, 

considering deletions, additions, and the absence o f alterations;

(10) develop facility program plans for transportation and state 

buildings, docks, and breakwaters required to implement the duties set out in this 

section, including but not limited to functional performance criteria and schedules for 

completion;

(11) supervise and maintain all state automotive and mechanical 

equipment, aircraft, and vessels, except vessels and aircraft used by the Department o f 

Fish and Game or the Department o f  Public Safety; for state vehicles maintained by 

the department, the department shall, every five years, evaluate the cost, efficiency, 

and commercial availability o f  alternative fuels for automotive purposes, and the 

purpose for which the vehicles are intended to be used, and convert vehicles to use 

alternative fuels or purchase energy efficient vehicles whenever practicable; the 

department may participate in joint ventures with public or private partners that will 

foster the availability o f  alternative fuels for all automotive fuel consumers;

(12) supervise aeronautics inside the state, under AS 02.10;

(13) implement the safety and financial responsibility requirements for 

air carriers under AS 02.40;

(14) inspect weights and measures;

(15) at least every four years, study alternatives available to finance 

transportation systems in order to provide an adequate level o f funding to sustain and 

improve the state's transportation system^

(16) provide for the development of an unmanned aircraft system 

industry and the safe use of unmanned aircraft systems in the state under

-4-
New T e x t  U n d e r l i n e d  [DELETED TEXT BRACKETED]
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11/25/13

A M E N D M E N T

OFFERED IN THE HOUSE BY REPRESENTATIVE HUGHES

TO: Work Draft 28-LS 1068\A

Page 2, following line 25:

Insert a new section to read:

"Sec. 02.45.040. Unmanned Aircraft Systems Review Board. The

Unmanned Aircraft Systems Review Board is created in the department. The board 

consists o f

(1) the commissioner o f  transportation and public facilities or the 

commissioner's designee;

(2) the commissioner o f commerce, community, and economic 

development or the commissioner's designee;

(3) the commissioner o f military and veterans' affairs or the 

commissioner's designee;

(4) the commissioner o f public safety or the commissioner's designee;

and

(5) the president o f  the University o f Alaska or the president's

designee.

(b) A department or the University o f  Alaska may not use an unmanned 

aircraft system for an activity unless the use o f unmanned aircraft systems for that 

activity has been reviewed and approved by the board.

(c) The Unmanned Aircraft Systems Review Board shall review an activity 

conducted by a department or the University o f Alaska that uses an unmanned aircraft 

system. The board may approve the activity if

(1) the department or University o f Alaska has conducted an internal 

review in accordance with AS 02.45.030 and approved the activity; and

L - 1 -
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(2) the board finds that the activity is in the best interest o f the state."

Page 3, following line 4:

Insert a new bill section to read:

"* Sec. 2. AS 11.56 is amended by adding a new section to read:

Sec. 11.56.385. Unlawful flight of an unmanned aircraft system over a 

correctional facility, (a) A person commits the crime o f unlawful flight o f an 

unmanned aircraft system over a correctional facility if  the person knowingly causes 

an unmanned aircraft system to fly over the airspace o f a correctional facility with the 

intent to communicate with a prisoner in the correctional facility.

(b) In this section, "unmanned aircraft system" has the meaning given in 

AS 02.45.090.

(c) Unlawful flight o f an unmanned aircraft system over a correctional facility 

is a class A misdemeanor."

Renumber the following bill sections accordingly.

L -2-



LEGAL SERVICES

(907) 465-3867 or 465-2450 
FAX (907) 465-2029 
Mail Stop 3101

DIVISION OF LEGAL AND RESEARCH SERVICES 
LEGISLATIVE AFFAIRS AGENCY 

STATE OF ALASKA State Capitol 
Juneau, Alaska 99801-1182 

Deliveries to: 129 6th St., Rm. 329

M E M O R A N D U M November 22, 2013

SUBJECT: Outline o f Issues Requiring Task Force Police Choices for 
Legislation Concerning Unmanned Aerial Vehicles 
(Work Order No. 28-LS1068)

TO:

FROM:

Representative Shelley Hughes 
Attn: Ginger Blaisdell

Kathle< i 
Legislative

barasbaugh
Counsel

The draft legislation you have requested concerning unmanned aircraft systems (UAS) 
and the accompanying memo are in process, but as I mentioned in a voice message to Ms. 
Blaisdell, the estimated time o f  arrival is uncertain. As you will see when you receive 
the draft legislation and memo, there are a number o f issues that cannot be fully 
addressed without further policy direction from the task force. This memo outlines those 
issues. Perhaps this outline will be of use in framing discussion of the legislation.

1. Unmanned aircraft systems manager position.

The task force requested that the bill establish a position that has the responsibility to 
coordinate among the federal, military, state, and private use o f test sites. These 
functionalities should be assigned to the commissioner o f a department, probably the 
Department o f Transportation and Public Facilities (DOTPF).

a. Where should the position be placed?

On the assumption that the task force is concerned about managing UAS 
development in a coordinated fashion, you may want to establish the function in the 
Department o f Transportation and Public Facilities, since it has statutory authority to 
manage aviation. However, the task force m ay have a different view. If the focus is on 
interdepartmental coordination, the governor's office may be the best place for the 
function. I f  the focus is exclusively on the test site applied for by the University o f  
Alaska and the University's research mission, the University might be the best placement, 
provided any broader responsibilities are given to some other executive branch agency.

2. Requirement for high visibility marking: lighting requirements.

In my opinion, the FAA fully occupies the field o f aviation safety in the national 
airspace, and that under the Supremacy Clause o f the United States Constitution. Thus, if  
the state adopts safety laws addressing visibility and lighting, those laws may draw a
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challenge on the basis o f preemption. This is especially so where the FAA has already 
adopted specific rules regarding marking. However, if  the task force does want to adopt 
standards in this area:

a. Does the task force want a state agency to adopt regulations setting such 
standards, does it want particular standards enshrined in statute?

b. What are the standards the task force wishes to have adopted1

3. Marketing responsibility for UAS industry: increasing business operations and 
educating the public.

a. Do you want one department to manage all UAS related matters, or do you  
want to assign different tasks to different departments?

DOTPF already has aviation authority, you may want to assign other functions to 
other departments.

b. What functions are meant to increase business operations?

The draft may assign marketing functions to the Department o f Commerce, 
Community and Economic Development but it is not clear how you want the other 
functions performed.

4. State internal review process for UAS: reporting requirements.

a. Do you want all agencies using UAS to submit reports to a central authority, 
or do you want each agency to have an internal review process?

b. Do you want to specify whether the review is to occur before or after the 
mission? I f  before, do you want to make an exception fo r  emergencies?

5. Definitions relating to UAS operational technology.

Generally, definitions are placed in statute to define terms that are used in the 
statute, and the topics you wish to have covered by the statute don't involve much of the 
technical terminology in use in the industry.

a. Is there a technical topic you want covered in the bill?

KJSdnd
13-373.1nd

O
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M E M O R A N D U M November 25, 2013

SUBJECT:

TO:

Unmanned aircraft systems amendment (28-LS1068\A.l)

Representative Shelley Hughes 
Attn: Ginger Blaisdell

FROM: Kathleen Strasbaugh 
Legislative Counsel

O

Regarding the provision you requested prohibiting the flight o f  unmanned aircraft 
systems over correctional facilities, there is a brief discussion o f  this in the main memo, 
but I wanted to add a note about a potential problem. It is not (to my knowledge) 
unlawful for a piloted vehicle (such as a helicopter, hang glider, etc.) to fly over a 
correctional facility with, for example, a banner, or leaflets, or otherwise communicate 
with a prisoner.

KJS:lnd 
13-375.lnd
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Ginger Blaisdell

Qm: Mulligan, Ben (DFG) < ben.mulligan@alaska.gov>
t: Wednesday, November 13, 2013 9:32 AM

To: Ginger Blaisdell
Subject: RE: legislative request from Rep Hughes

Ginger,

In examining the use of unmanned aircraft in hunting and fishing ADF&G has found at this time that additional statutes 
are not necessary to regulate their use. The use of unmanned aircraft for hunting and fishing can be governed by 
regulation and would need to be handled by either the Board of Fisheries or Game through their process. I have broken 
down how manned aircraft is currently managed from the perspectives of sport fishing, commercial fishing, and hunting 
and how that may or may not apply to unmanned aircraft for your reference.

Sport Fishing
In discussions with the Sport Fish Division we could not come up with a way in which an unmanned aircraft would be 
directly used to fish. There are potential ways in which a person could use an unmanned aircraft to assist in already 
approved methods of sport fishing but these are all anecdotal methods coming from other states. The other way in 
which they could be used is in the locating of fish to then fishing for them in a conventional way. This method is 
currently allowed when it comes to manned aircraft so unless the Board of Fisheries feels that unmanned aircraft 
shouldn't be used I don't suspect they will ban its use. In general when it comes to the methods and means in which

a rt fishing is regulated in Alaska the Board of Fisheries has to establish regulations giving that method and mean 
faval for use. So if a person thinks of a way to use an unmanned aircraft to sport fish that method would have to be 
roved by the Board of Fisheries before it can be legally used.

Commercial Fisheries
The main way in which unmanned aircraft could be used in commercial fisheries would be to be used to spot schools of 
fish for commercial fishermen to harvest. This spotting of schools offish by conventional aircraft has been addressed by 
the Board of Fisheries over the years as the issue arose in certain areas and fisheries. For example, in the regulations 
pertaining to commercial fishing in the Bristol Bay area there is a regulation, 5 AAC 06.379, that states that “A person 
may not use or employ an aircraft to locate salmon for the commercial taking of salmon or to direct commercial fishing 
operations in the Bristol Bay area one hour before, during, and one hour after a commercial salmon fishing 
period." There are similar regulations in place for the Alaska Peninsula, Kodiak, Cook Inlet, and Prince William Sound 
areas also. These regulations would most likely also encompass the use of unmanned aircraft for the purposes of 
locating salmon for commercial harvest and so no additional regulations would be needed.

Hunting
The first idea in how an unmanned aircraft may be used is to actually hunt using the aircraft. As we had discussed in a 
follow up conversation to your inquiry, you stated that the FAA has said that there are existing rules in place which 
already prohibit weapons from being installed on civil aircraft which would encompass unmanned aircraft. Additionally, 
there is already existing in state statute is AS 16.05.797 which bans computer assisted remote hunting, adding another 
layer to a prohibition on using an unmanned aircraft to hunt. This leaves the use of unmanned aircraft to the spotting of 
game animals. In the traditional use of aircraft, same day airborne hunting has been banned in Alaska with some 
exceptions for Board of Game approved intensive management programs . The language contained within the ban only 
refers to a person being airborne, not the use of aircraft, so this would not cover unmanned aircraft. The Dept, of Law

O DPS have discussed as to whether or not the prohibition on using "radio communication" to aid in the taking of 
e might bar the use of unmanned aircraft. Unamnned aircraft use a variety of different technology to send and 
receive signals and data so it may depend on the nuances of the particular situation in which an unmanned aircraft is 

used. The use of unmanned aircraft for spotting of game is largely an issue of fair chase and is best left to the discretion

l

mailto:ben.mulligan@alaska.gov


of the Alaska Board of Game, who has authority to address this issue. Allowing the Board to use their discretion will 
allow the establishment of regulations that are tailored to address unique problems/issues associated with the use of 
unmanned aircraft across the state, similar to how the Board addresses similar issues through establishment 

sd use areas.

any questions or need any follow up information please let me know.

Best regards,

Ben Mulligan 
Legislative Liaison 
ADF&G 
(907) 267-2311

From: Ginger Blaisdell [mailto:Ginger.Blaisdell@akleg.gov] 
Sent: Monday, October 28, 2013 10:16 AM 
To: Mulligan, Ben (DFG)
Subject: legislative request from Rep Hughes

G ood m orning Ben,

Y ou may know  that Rep H ughes is co-chairing the U nm anned A ircraft Task Force and we are preparing 
;islation fo r the upcom ing session. W e don’t have anything drafted for review  yet but w ill share it with you 

hen available. ^

A  question from  one o f  the task  force m em bers: W ill additional law/regulation be needed regarding unm anned 
aircraft and hunting/fishing? C an you provide the task force w ith the departm ent’s position or concerns 
regarding unm anned aircraft use for recreational or com m ercial hunting/fishing?

Thanks

ginger

8
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O  EXECUTIVE SUMMARY

The Legislative Task Force on Unm anned A ircraft Systems (UAS] was form ed under House 
C oncurrent Resolution No. 6 to review  regulations and guidance regarding UAS and provide 
recom m endations for a com prehensive state policy for unm anned aircraft th a t protects privacy and 
allows the use of unm anned aircraft system s for public and private applications.

Being sensitive to public concern, the Legislative Task Force on UAS (LTFUAS) review ed multiple 
potential UAS scenarios focusing on economic developm ent, law enforcem ent, anticipated mission 
types, and safety. The Task Force evaluated existing privacy laws for Alaska w ithout recom m ending 
duplicative law for UAS, considered ways to  encourage the economic developm ent and safe uses of 
UAS in Alaska, and supported  public education to reduce fear and em brace UAS to be used in life 
safety and o ther beneficial applications.

The Task Force concluded th a t the FAA is adequately addressing the safety concerns of integrating 
unm anned aircraft system s in the National Air Space (NAS). Existing guidelines clearly state the 
requirem ents of the aircraft, pilot training and responsibilities, and the  expectations of the Test 
Sites (to be selected]. The rules outlined in the guidelines provided the Task Force assurance that 
unm anned aircraft can be operated  safely in Alaska.

The Task Force recom m ends the following:

• Law enforcem ent agencies adopt the IACP guidelines

• Form ation of a public review  panel to establish broad categories of approved UAS use

• Require high visibility pain t scheme for aircraft

As we move forward, particularly  b u t not exclusively in the event Alaska is chosen as an FAA test 
site for UAS Integration, LTFUAS fu rther recom m ends im m ediate em phasis on:

1] m anagem ent of the te s t ranges,

2] economic developm ent opportunities, and

3] public education regarding UAS.

O
Shelley Hughes Donny Olson

November 25, 2013
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INTRODUCTION

The Legislative Task Force on Unm anned Aircraft Systems (UAS] was form ed under House 
C oncurrent Resolution No. 6 and charged w ith the duties of:

1. review ing regulations and guidance from the Federal Aviation Adm inistration (FAA] 
regarding UAS;

2. providing w ritten  recom m endations, together with suggested legislation, for a 
com prehensive state  policy for unm anned aircraft th a t protects privacy and allows the use 
of unm anned aircraft system s for public and private applications; and

3. subm itting a final rep o rt to the legislature.

The Legislative Task Force on UAS (LTFUAS) m et [include dates] twice via teleconference and 
tw ice in person  to respond to the concerns Alaskans have raised regarding unm anned aircraft use 
in Alaska. This DRAFT rep o rt p resents the findings of the Task Force as required  by HCR6, SLA13. 
The LTFUAS:

1. review ed regulations and guidance from the FAA, International Association of Chiefs of 
Police, and m any o ther recom m endations for UAS operations;

2. received hours of public testim ony and w ritten  public testim ony; and

3. compiled recom m endations and suggested legislation for the use of unm anned aircraft 
system s for public and private applications in Alaska th a t are protective of privacy.

The resu lt of these m eetings is this Executive Summary, rep o rt of findings, and docum entation 
supporting the decisions of the  LTFUAS.

The LTFUAS considered two approaches to regulating the use of UAS in Alaska:

• Restrict the industry  and adopt exemptions for specific kinds of approved uses, or
• Generally allow UAS operations in Alaska and adopt the necessary privacy, operations, and 

other guidelines th a t seem  necessary to p ro tect Alaskans.

The Task Force adopted the second approach and em phasized tha t educating the public will be an 
im portan t p a rt of integrating this technology safely and for the benefit of Alaskans.

The Task Force concluded th a t the FAA is adequately addressing the safety concerns of integrating 
unm anned aircraft system s in the National Air Space (NAS). FAA Guideline N 8900-227 spells out 
the details of operating UAS by clearly stating the requirem ents of the aircraft, pilot training and 
responsibilities, and the expectations of the Test Sites (to be selected). The rules outlined in the 
guidelines provided the Task Force assurance tha t unm anned aircraft can be operated  safely in 
Alaska.

2 November 25, 2013
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The FAA also recently released its Final Privacy Requirem ents, November 2013. The privacy 
docum ent from the FAA clearly identified th a t while it governs the NAS, local governm ents will 
assum e the responsibility of addressing privacy concerns.

Alaskans are fortunate to live in a state  w here the constitution and state  law provide some of the 
g rea test privacy protections com pared to o ther states. As the Task Force reviewed m ultiple 
scenarios for m isuse of the UAS, we determ ined th a t existing laws would apply, are sufficient!)
protective of privacy] and penalties are already in place to address inappropriate  behavior.

W hen studying the m any possible scenarios for misuse, the Task Force returned  repeatedly to the 
prem ise th a t an unm anned aircraft is a tool; the opera to r needs to be considered for breaches of 
privacy o r harm ing another.

This rep o rt p resen ts the findings of the LTFUAS resulting  from task  force meetings, public 
testim ony, research, and inform ation from industry experts in pursu it of the assigned duties listed 
above.

Background
This technology is growing rapidly worldwide, and UAS are currently  used across the United States 
for a variety  of beneficial purposes. The Task Force approach is to responsibly em brace the positive
uses w ithout overregulating the industry  and thus hindering economic opportunity. In addition to
accepting the use of UAS in Alaska, the Task Force recognizes tha t public perception is greatly 
influenced through m edia reports, such as m ilitary flights in w ar zones. The public appear hesitant 
to allow UAS in Alaska due to fear of invasion of personal privacy and overreaching law 
enforcem ent.

REVIEW SUMMARY

"Since the early 1990s, unm anned aircraft system s (UAS) have operated  on a limited basis in the 
National Airspace System (NAS). Until recently, UAS mainly supported  public operations, such as 
m ilitary and bo rder security operations. The list of potential 
uses is now rapidly expanding to encom pass a broad range of ■
o ther activities, including aerial photography, surveying land 
and crops, com m unications and broadcast, m onitoring forest 
fires and environm ental conditions, and protecting critical 
infrastructures.

FAA 'Roadmap’

The FAA created the Unm anned Aircraft Systems Integration 
Office to facilitate integration of UAS safely and efficiently into 
the  NAS. Tow ard th a t goal, the FAA is collaborating w ith a 
b road  spectrum  of stakeholders, which includes 
m anufacturers, commercial vendors, industry  trade 
associations, technical s tandards organizations, academic

"Ultimately, UAS must be integrated 
into the NAS without reducing existing 
capacity, decreasing safety, negatively 

impacting current operators, or 
increasing the risk to airspace users or 
persons and property on the ground 

any more than the integration of  
comparable new and novel 

technologies."
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institutions, research and developm ent centers, governm ental agencies, and o ther regulators."1 

SAFETY GUIDELINES
The Task Force studied the FAA Guidelines for the Operations of Unmanned Aircraft Systems and 
participated  in a presen tation  of the guidelines from Ro Bailey, Deputy Director of the Alaska Center 
for Unmanned Aircraft Systems Integration a t the University of Alaska Fairbanks and comm ents 
from representatives of the FAA. Document num ber N 8900.227 provides the m ost curren t 
guidelines for federal approval of operating unm anned aircraft.2

The Task Force recognizes th a t the FAA manages the safety of the national airspace and has 
adopted extensive guidelines regarding aircraft certification, pilot training and certification, and 
approval process for flights (or missions). N 8900.227 also provides detailed requirem ents for the 
operations of pending tes t sites and the curren t approval of flights in designated areas for specific 
purposes. The FAA pre-approves UAS m issions and aw ards a Certificate of Authorization (COA) that 
identifies the details of the mission. This process is tightly scrutinized, and the entity flying the UAS 
is accountable to the FAA under the details of the COA.

The COA approval process gives the Task Force confidence th a t safety of the national airspace is 
adequately considered and th a t UAS missions will not invade personal privacy or operate 
inappropriately.

It is the opinion of the Task Force th a t no additional s ta tu to ry  or regulatory requirem ents are 
needed for FAA-approved missions.

PRIVACY CONCERNS
Federal Aviation A dm inistration Final Privacy 
Requirem ents, Novem ber 7, 2013

The FAA recently published its Final Privacy 
Requirem ents, Nov 7, 2013 (Appendix X) regarding 
unm anned aircraft. The FAA recognizes that there  is 
substantial debate and difference of opinion am ong policy 
m akers, industry, advocacy groups, and m em bers of the 
public as to w hether UAS operations a t the Test Sites will 
raise novel privacy issues th a t are not adequately 
addressed  by existing legal fram ew orks.

The public com m ents w ere grouped into ten categories, and the FAA provided a response to each 
category. You can view all categories, comm ents and responses in the docum ent provided in 
Appendix X titled ...

1 In tegration  of Civil U nm anned A ircraft Systems (UAS) in the National A irspace System (NAS) Roadmap. 2013. U.S. 
D epartm ent of T ransportation , Federal Aviation A dm inistration. F irst Edition— 2013.

2 FAA docum ents (2) [footnote-reference -  get re f data]; Notice N 8900.227, Subj: U nm anned A ircraft System s (UAS) 
O peration Approval. Effective Date 7 /3 0 /1 3 , Cancellation Date 7 /3 0 /1 4 .

FAA Final Privacy Requirements

On February 22, 2013 the FAA published and 
requested public comment on the proposed  
privacy requirements for UAS test sites that 
the FAA will establish pursuant to the FAA 

Modernization and Reform Act of 2012.

The FAA received 99 comments through 
Regulations.gov and 53 comments through 

the public engagement session.
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Excerpts from the FAA Final Privacy Requirements:

There was substantial difference o f  opinion among commenters as to whether the UAS 
operations and manned aircraft operations present different privacy issues tha t justify  
imposing special privacy restrictions on UAS operations a t the Test Sites. In addition, there 
was substantial difference o f  opinion regarding w hat elements would be appropriate fo r  a Test 
Site privacy policy.

The FAA has determined tha t it should not impose privacy requirements beyond those in the 
Final Privacy Requirements fo r  the following reasons. First, there are many privacy laws and 
applications o f  tort law tha t may address some o f  the 
privacy issues tha t arise from  UAS operations a t the Test
Sjf-es Test Site Requirements

1. Test site operators must maintain 
Second, the FAA believes that the Test Sites operators will a record of all UAS operating in

be responsive to local stakeholders' privacy concerns and the test sites;
will develop privacy policies appropriately tailored to each 2. Test site operators must require 
Test Site. Third, i f  UAS operations a t a Test Site raise every UAS operator in the Test

privacy concerns tha t are not adequately addressed by the Site t0 hme a written Plan for the

Test S ite’s privacy policies, elected officials can weigh the Tatacollected b y t h e U / S ° a ^
benefits and costs o f  additional privacy laws or

, . , , , , 3. Test site operators must conduct
regulations. Forty-three states have already enacted or are .  ̂ ...a J  J  an annual review o f test site
considering legislation regulating use o f  UAS. operations to verify compliance

with stated privacy policy and
Conclusion: practices and share those

outcomes annually in a public
Based on the comm ents submitted, the FAA intends to forum with an opportunity fo r
require each Test Site operator to comply with all o f  the public feedback.

privacy requirements included in the Draft Privacy ^ _
Requirements as well as the following additional privacy
requirements:

1. Test site operators m ust maintain a record o f  all UAS operating in the test sites;

2. Test site operators m ust require every UAS operator in the Test Site to have a written 
plan fo r  the operator's use and retention o f  data collected by the UAS; and

3. Test site operators m ust conduct an annual review o f  test site operations to verify 
compliance with sta ted  privacy policy and practices and share those outcomes 
annually in a public forum  with an opportunity fo r  public feedback.

It is the opinion of the Task Force th a t privacy policy is adequate through the FAA requirem ents for 
the use of UAS in the Test Sites.

Privacy and Civil Liberties Consideration
The FAA is im plem enting a UAS tes t site program  to help the FAA gain be tte r understanding  of 
operational issues relating to UAS. Although the  FAA's m ission does not include developing or
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enforcing policies pertain ing to privacy or civil liberties, experience w ith the UAS tes t sites will 
p resen t an opportunity  to  inform  the dialogue in the Interagency Policy Committee (IPC) and other 
in teragency forum s concerning the use of UAS technologies and the areas of privacy and civil 
liberties.

The Fourth Am endm ent is central to the privacy issues with respect to governm ent UAS 
operation. Although the Supreme Court has never explicitly considered the question o f  UAS 
privacy, there is a long list o f  relevant precedents. Among them are several cases from  the 
1980s tha t specifically considered aerial observations and the Fourth Amendment.

Homeland Security Privacy Impact Assessm ent
U.S. Customs and Border Protection (CBP) is responsible for guarding nearly 7,000 miles of land 
border, 2,000 miles of coastal w aters and 95,000 miles of m aritim e border. CBP employs several 
types of aircraft to achieve its m ission objectives including UAS. COAs have been authorized in 
Arizona, Texas, Florida and North Dakota. W hen deploying resources for operations, the Office of 
Air and Marine m ust determ ine the availability of aircraft type and the integration of the requested 
activity into its flight operations.

Hom eland Security addressed  privacy in the Privacy Im pact Assessm ent published Septem ber 9, 
2013. A sum m ary of privacy concerns addressed in this 
docum ent includes:

Homeland Security
1. The collection and use of data from  aerial nr- r , ,95,000 m iles o f  m aritim e border 

surveillance rem ains w ithin the scope of its .. . , , . . . ..F security includes jo in t operations with
au thorities to pro tect the border and provide (he Unj{ed S fa tes  CooJ( g m r ( j  ^
sup p o rt for law enforcem ent for law Qf ^  m /fej jn c M e
enforcem ent activities, while continuing to coastline
preserve a person 's right to privacy.

2. UAS p resen t a perceived risk because they are
able to fly for longer periods of tim e and conduct surveillance relatively undetected. 
While UAS can fly for longer periods of time, they are equipped w ith the same 
technology to conduct surveillance th a t is presently  deployed on m anned aircraft.

3. Concern for the security  of the UAS itself and the potential for hijacking of the 
unm anned aircraft is m anaged by the close m onitoring of ground control and satellite 
com m unication by encrypted data. If one ground station w ere to lose contact, a second 
ground station is equipped to pick up the UAS and continue operations.

Alaska State Law and Personal Privacy
The State of Alaska and its local governm ents cannot dictate the use of the national airspace but can 
consider rules th a t b e tte r  define the FAA guidelines, can consider legal repercussion for entities 
found in violation of adopted laws, and can provide for specific privacy laws regarding the use of 
UAS in Alaska.
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The State of Alaska Constitution provides privacy protection, 
"although not unlim ited, has been held to be b roader than  the 
protection afforded by the United States Constitution. Both the 
Alaska Constitution and the Fourth Am endm ent to the United 
States Constitution require a w arran t by a governm ental 
agency for the  search of a place w here a person has a 
reasonable expectation of privacy.’’3

Although m uch a tten tion  regarding UAS privacy focuses on 
governm ent use and the Fourth Amendment, it is non­
governm ental use tha t is likely to raise some of the m ost 
significant privacy challenges in coming years. For private 
entities, the key constitutional question is the extent of their 
First A m endm ent privilege to gather information.

Civil use of unm anned aircraft will fall under the federal and 
state  laws including such provisions as trespassing, invasion of 
privacy, in trusion upon seclusion, publication of private facts, 
stalking and harassm ent, and business privacy.

The Task Force, w ith guidance from Legislative Legal Services, 
considered m any scenarios of possible violations of state  and 
federal law th a t m ight occur w ith the use of unm anned 
aircraft. The Legal Services m em o outlining the areas of sta tu te  
th a t p ro tec t personal privacy can be found in Appendix X.

Privacy protection scenarios considered by the Task Force 
include bu t are not lim ited to:

Legal Services

Constitutional Protection of Privacy:
The Constitution o f the State of Alaska 
explicitly protects the right of privacy 
against government intrusion. Art. I, 
sec. 22 provides: "The right o f the 
people to privacy is recognized and shall 
not be infringed. The legislature shall 
implement this section."

Alaska Statutory Protections:

AS 11.41.270 Stalking, nonconsensual 
conduct prohibits monitoring by 
technical means

AS 11.61.116 Sending an explicit image 
o f a minor

AS 11.61.120(a)(6) Harassment: 
publishing or distributing certain 
images

AS 11.61.123 Indecent viewing or 
photography

AS 11.76.113 Misconduct involving 
confidential information in the first 
degree

AS 11.76.115 Misconduct involving 
confidential information in the 
second degree

1. If data is gathered by a governm ent agency, it is a
public record. However, AS 40.20.120 provides certain protections for private 
information. Use of inadvertently captured information in a criminal prosecution may 
depend on who captures the information and whether the person w hose actions have 
been captured has a reasonable expectation of privacy.

It was discussed th a t data captured by a UAS would be trea ted  sim ilarly to data captured by o ther 
technology such as cell phones, m anned aircraft, satellite images, voice recorders, etc. Case law is 
substantial in determ ining if the person  would be considered to have a reasonable expectation of 
privacy and w hen a w arran t w ould be required to obtain and use any data collected.

2. As technology continues to advance beyond 'normal' application of current laws, drafting 
new  laws m ust adopt a balanced approach that recognizes the inherent difficulty in 
predicting the future.

Legal mem o [footnote-reference -  g e t re f data]
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Observations From Above: UAS and Privacy

The Task Force determ ined  th a t we cannot foresee the
fu ture applications of technology (of UAS or o ther
technologies) therefore, creating restrictions in law based
on assum ptions is no t recom m ended. This doĉ ent wos published in the Harvard

Journal o f Law and Public Privacy by John
„  . .  , . i  „  Villasenor, a senior fellow  in Governance3. How should Alaska manage unintentionally „ , 1

Studies and the Center fo r Technology
captured images or data? Innovation, the Brookings Institution.

Discussion concluded th a t there  are adequate statu te, case Task Force discussed many o f the 
law and data reten tion  guidelines tha t resolved the scenarios po: ŝed by the au*h°r when

concerns of the Task Force.
considering the need fo r Alaska law.

4. The tie betw een safety and privacy is tightest with
respect to rules requiring the operator of a UAS to be able to see the aircraft at all times. 
Public UAS operated in association with the expedited authorizations in Section 334(c  
)(2)(C ) of FMRA have a "line of sight" requirement.

The Task Force assum es th a t FAA regulations adopted in the next several years will continue to 
require visual line of sight operation. "Sense and avoid” technology will become m ore m ature and 
som e non-line-of-sight m issions may be perm itted  by the FAA. Non-line-of-sight operations and 
o ther unknow n technological advances may bring new  challenges tha t will require the legislature to 
review  industry  guidelines and state  laws in the future.

5. Unmanned aircraft may bring efficient advances to law enforcement; however, the public 
seem s to be highly sensitive to law enforcement using unmanned aircraft.

After review ing m any possible uses of UAS, the Task Force determ ined th a t existing law already 
affords the public w ith adequate protections.

• Routine Technology: The use of UAS is trea ted  much the sam e as any o ther technological 
tool used to p ro tec t the public. The D epartm ent of Public Safety has adopted the IACP 
Guidelines for UAS, and the Task Force found those guidelines to be superior for rules of law 
enforcem ent use.

• Public Navigable Airspace: The question of w hat 
constitutes "public navigable airspace” for UAS
operated  by the governm ent is central to privacy Law Enforcement
policy. The Task Force found th a t alm ost every law Publjc protection will benefit greatiyfrom
enforcem ent scenario discussed was already unmanned aircraft fo r the purposes of search
protected  by existing law. and rescue, crash scene documentation time,

natural disaster monitoring, wildfire
• Role of Imaging Technology: Rules and case law management, amber and silver alerts,

exist tha t p ro tec t citizens from inappropriate use hostage situations and other life safety
of capturing data th a t is a "great m ore than the extremes. Some efforts will require warrants

hum an eye could ever see." t0 pmceed and some wi" be allowed under a
J  COA.
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• Extended Surveillance: Law enforcem ent does not intend to use UAS for s tandard  patrol 
activities a t this time. Limiting flight hours was not seen as an acceptable control because 
long flights m ay be necessary in the event of search and rescue or natural d isaster 
rem ediation operations.

• Obtaining a W arrant: After much discussion, it was decided th a t using UAS to gather data 
w ould requ ire  a w arran t in sim ilar situations as using any o ther data gathering device (such 
as voice recording, photography, and therm al imaging w ith m anual technology). No 
additional laws are  required  to obtain a w arran t for UAS data gathering.

• Under no circum stance would a UAS be arm ed. FAA guidelines do not allow anything to be 
dropped from an unm anned aircraft.

• Law enforcem ent is planning to use high-visibility m arking on any UAS they will use. 
Application of lights a n d /o r  hi-vis pain t is being considered.

• It is apparen t th a t public education is necessary for 
all agencies using UAS bu t sensitivity is heightened 
for law enforcem ent uses.

It is the opinion of the Task Force th a t existing privacy laws 
are adequate to govern the use of unm anned aircraft.

It is the opinion of the Task Force th a t if Alaska is chosen as 
one of the FAA Test Sites, we will have the opportunity  to 
participate in the use of UAS in a variety of ways tha t would 
pu t Alaska in the position to establish policy guiding the use 
of UAS for the  res t of the United States to consider.

Self-Regulation by Three National Organizations
The Task Force adopted the IACP with one modification and 
excerpts from the AUVSI Code of Conduct.

IACP -  International Association of Chiefs of Police 
Recom mended Guidelines for the use of Unmanned Aircraft was adopted in August 2012. The 
Alaska D epartm ent of Public Safety has also adopted these guidelines as their doctrine w ith the 
exception of increasing the flight approval responsibility from a "supervisor” to the d irector’s office.

AUVSI -  Association for Unm anned Vehicle Systems International; "As an industry, it is incum bent 
upon us to hold ourselves and each o ther to a high professional and ethical standard. As with any 
revolutionary technology, there  will be m ishaps and abuses; however, in order to  operate safely 
and gain public acceptance and trust, we should all act in accordance w ith these guiding them es and 
do so in an open and tran sp aren t m anner. We hope the entire UAS industry will join AUVSI in 
adopting this industry  Code of Conduct."

AMA -  Academy of Model Aeronautics Policies for Radio Controlled Model Aircraft Operations 
Utilizing First Person View, Failsafe, Stabilization and Autopilot Systems guides model aircraft 
operators.

Voluntary Approaches

The International Association of Chiefs o f  
Police (IACP) adopted model guidelines fo r  

the use of UAS fo r  law enforcement 
purposes.

The Association fo r  Unmanned Vehicle 
Systems International (AUVSI) Code of 

Conduct calls fo r  a commitment to "respect 
the privacy o f individuals."

Academy of Model Aeronautics has also 
adopted operational policies and guidelines 
fo r  advanced flight systems used in radio 

controlled model aircraft.
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The sam e w ay th a t the FAA does not regulate m odel aeronautics, the Task Force does not intend to 
adopt requ irem ents of hobbyist activities using UAS.

It was discussed th a t a notice should be provided a t the tim e of purchase of each model aircraft to 
review  the AMA flight operation guidelines for appropriate  use of model aeronautics. The Task 
Force did not adopt a requ irem ent for notice regarding hobbyists because so many aircraft are 
purchased outside of Alaska and w ould not be required  to provide the notice.

[Need to add som ething about integrating m odel aeronautics and UAS policy.]

1. Should Alaska adop t some industry-relevant voluntary approaches of self-managed 
rules of UAS?

International Association of Chiefs of Police Guidelines for UAS, AUVSI Code of Conduct, and the 
Academy of Model Aeronautics rules w ere considered and generally accepted by the Task Force.

Technical Operations Guidelines
In ternational Civil Aviation Organization (ICAO), a special agency of the United Nations, prom otes 
"the safe and orderly  developm ent of international civil aviation throughout the world. It sets 
standards and regulations necessary for aviation safety, security, efficiency, and regularity, as well 
as aviation environm ental protection."

The goal of the  ICAO in addressing unm anned aviation is to provide the fundam ental international 
regulatory  fram ew ork to support routine operation of UAS throughout the w orld in a safe, 
harm onized, and seam less m anner com parable to th a t of m anned 
operations.

"A num ber of Civil Aviation Authorities have adopted the policy 
th a t UAS m ust m eet the equivalent levels of safety as m anned 
aircraft... In general, UAS should be operated  in accordance with 
the  rule governing the flight of m anned aircraft and m eet 
equipm ent requirem ents applicable to the class of airspace 
w ithin which they in ten t to operate... To safely in tegrate UAS in 
non-segregated airspace, the UAS m ust act and respond as 
m anned aircraft do. Air Traffic, A irspace and A irport standards 
should not be significantly changed. The UAS m ust be able to 
comply with existing provisions to the greatest extent possible."4

FAA Guidelines for the Operations of Unmanned Aircraft N 8900-227 specifically sets the rules for 
the technical operations of flying unm anned aircraft.

The FAA has established guidelines for the certification and airw orthiness of the aircraft, 
certification of the pilot including additional instruction in operating specific UAS, flight operations

4 R o ad m ap page 11 [get footnote re f data]

UAS Operations Guidelines

Technical rules fo r  operating 
unmanned aircraft systems are 

clearly identified at a global and 
federal level. "A number o f Civil 

Aviation Authorities have adopted 
the policy that UAS must meet the 

equivalent levels of safety as manned 
aircraft..."
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O w ith the Test Sites, m anagem ent of the Test Site and 
certificates of authorization for particular m issions.

The Task Force is confident in the FAA guidelines in protecting 
the  safety of the national airspace.

UAF Center for Unm anned Aircraft Systems Integration, RT&D 
is a nationally recognized program  th a t has show n responsible 
use of UAS for m ore than  ten  years. The University has applied 
to the FAA to be selected as one of the six federal tes t sites.

(Was selected as one of the FAA's six Test Sites... December 31,
2013)

Benefits to Alaska
Economic Benefit

Policy Development

Expedited Timeline for Test Range Use and Approved Missions

Encourage UAF pilot train ing program  for UAS

O  Hi-vis m arkings for law enforcem ent

Insurance for civil operators (license and bonding)

Education -  public aw areness

M arket Alaska "open for business" for UAS

Audits of m issions -  FAA Privacy Policy requirem ent

Test Site operations m anager position -  FAA Privacy Policy requirem ent also requires a Chief 
Privacy Officer a t Test Site

Incentive grants

Research appropriation  to UAF

Definitions

O

University of Alaska Fairbanks 

Center for Unmanned Aircraft 
Systems Integration, Research 

Testing and Development

The University o f Alaska Fairbanks has 

been involved in UAS missions fo r more 

than ten years. It has participated in 

research and data gathering operations 

from Prudhoe Bay to South Africa.

The Alaska Legislature indicated its 

support in the University's efforts by 

passage o f HCR6 in the 2013 session. 

The resolution identified many of the 

good uses o f UAS in Alaska and 

established this task force to 

recommend statutory changes.
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O  RECOMMENDATIONS

The Task Force supports its recom m endations to the legislature by considering and adopting 
general guidelines from the following reports from the FAA: (1) Guidelines for Operations of UAS N 
8900-227, (2) Com prehensive Plan to  integrate UAS in National Airspace, and (3) Final Privacy 
Requirem ents. The Task Force also adopted the International Association of Chiefs of Police (IACP) 
UAS Guidelines as appropriate  rules for law enforcem ent in Alaska (Appendix A).

In addition to  the FAA docum ents, the Task Force considered a report from Legal Services tha t 
identified Alaska's privacy laws and Constitutional protections of privacy to determ ine if there  
m ight be a scenario created through the use of UAS th a t would not be protected by existing privacy 
laws. The Task Force also recognized that in the event Alaska is chosen as an FAA te s t site for UAS 
Integration, an em phasis on m anagem ent of the tes t ranges, economic developm ent, and public 
education needed im m ediate attention.

In summ ary, the Task Force recom m ends the following:

• law enforcem ent agencies adopt the IACP guidelines
• form a public review  panel th a t will establish broad categories of approved UAS use

O
require high visibility paint scheme for aircraft 
If Alaska is chosen as an FAA Test Site for UAS Integration, emphasize 

o m anagem ent of the te s t ranges, 
o economic developm ent opportunities, and 
o public education regarding UAS.

O
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Appendix X 

Unmanned Aircraft System Operations Industry "Code of Conduct" 

Unmanned Aircraft System Operations 

Industry "Code of Conduct”

The em ergence of unm anned aircraft system s (UAS) as a resource for a wide variety  of public and 
private applications quite possibly represen ts one of the m ost significant advancem ents to aviation, 
the scientific community, and public service since the beginning of flight. Rapid advancem ents in 
the  technology have presented  unique challenges and opportunities to the growing UAS industry 
and to those who support it. The natu re  of UAS and the environm ents which they operate, w hen 
no t m anaged properly, can and will create issues th a t need to be addressed. The future of UAS will 
be linked to the responsible and safe use of these system s. Our industry  has an obligation to 
conduct our operations in a safe m anner th a t minimizes risk and instills confidence in our systems.

For this reason, the Association for Unm anned Vehicle Systems International (AUVSI), offers this 
Code of Conduct on behalf of the UAS industry  for UAS operation. This code is intended to provide 
ou r m em bers, and those who design, test, and operate UAS for public and civil use, a set of 
guidelines and recom m endations for safe, non-intrusive operations. Acceptance and adherence to 
this code will contribute to safety and professionalism  and will accelerate public confidence in 
these  system s.

The code is built on three specific them es: Safety, Professionalism, and Respect. Each them e and its 
associated recom m endations rep resen t a "common sense” approach to UAS operations and address 
m any of the  concerns expressed by the public and regulators. This code is m eant to provide UAS 
industry  m anufacturers and users a convenient checklist for operations and a m eans to 
dem onstrate  their obligation to supporting the  grow th of our industry  in a safe and responsible 
m anner. By adopting this Code, UAS industry  m anufacturers and users comm it to the following:

Safety

• We will no t operate UAS in a m anner tha t p resents undue risk to persons or p roperty  on the 
surface or in the air.

• We will ensure UAS will be piloted by individuals who are properly tra ined  and com petent 
to operate  the vehicle or its systems.

• We will ensure UAS flights will be conducted only after a thorough assessm ent of risks
associated with the activity. This risks assessm ent will include, bu t is no t lim ited to:

• W eather conditions relative to the perform ance capability of the system

• Identification of norm ally anticipated failure m odes (lost link, pow er p lant failures, loss of 
control, etc.) and consequences of the failures

• Crew fitness for flight operations
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O * Overlying airspace, compliance with aviation regulations as appropriate  to the operation, 
and off-nominal procedures

• Communication, command, control, and payload frequency spectrum  requirem ents

• Reliability, perform ance, and airw orthiness 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 system s as responsible m em bers of the aviation community.

• We will be responsive to the needs of the public.

• We will cooperate fully w ith federal, state, and local authorities in response to emergency 
deploym ents, m ishap investigations, and m edia relations.

• We will establish contingency plans for all anticipated off-nominal events and share them  
openly w ith all appropriate  authorities.

Respect

• We will respect the rights of o ther users of the airspace.

O  • We will respect the privacy of individuals.

• We will respect the concerns of the public as they relate to unm anned aircraft operations.

• We will support im proving public aw areness and education on the operation of UAS.

As an industry, it is incum bent upon us to hold ourselves and each o ther to a high professional and 
ethical standard . As w ith any revolutionary technology, there  will be m ishaps and abuses; however, 
in o rder to operate safely and gain public acceptance and trust, we should all act in accordance w ith 
these guiding them es and do so in an open and tran sp aren t m anner. We hope the entire UAS 
industry  will join AUVSI in adopting this industry Code of Conduct.

O
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Appendix XX

INTERNATIONAL ASSOCIATION OF CHIEFS OF POLICE 

AVIATION COMMITTEE

Recom m ended Guidelines for the use of Unm anned Aircraft 

BACKGROUND:

Rapid advances in technology have led to the developm ent and increased use of unm anned aircraft. 
That technology is now m aking its way into the hands of law enforcem ent officers nationwide.

We also live in a culture th a t is extrem ely sensitive to the idea of preventing unnecessary 
governm ent in trusion into any facet of our lives. Personal rights are cherished and legally protected 
by the Constitution. Despite their proven effectiveness, concerns about privacy th rea ten  to 
overshadow  the benefits this technology prom ises to bring to public safety. From enhanced officer 
safety by exposing unseen dangers, to finding those m ost vulnerable who may have w andered  away 
from  their caregivers, the potential benefits are irrefutable. However, privacy concerns are an issue 
th a t m ust be dealt w ith effectively if a law enforcem ent agency expects the public to support the use 
of UA by th e ir police.

The Aviation Committee has been involved in the developm ent of unm anned aircraft policy and 
regulations for several years. The Committee recom m ends the following guidelines for use by any 
law enforcem ent agency contem plating the use of unm anned aircraft.

DEFINITIONS:

1. Model Aircraft - A rem ote controlled aircraft used by hobbyists, which is m anufactured and 
operated  for the purposes of sport, recreation a n d /o r  competition.

2. Unm anned Aircraft (UA) -  An aircraft th a t is intended to navigate in the a ir w ithout an on­
board  pilot. Also called Remote Piloted Aircraft and "drones.”

3. UA Flight Crew m em ber - A pilot, visual observer, payload operator o r o ther person assigned 
duties for a UA for the purpose of flight.

4. Unm anned Aircraft Pilot - A person exercising control over an unm anned aircraft during 
flight.

COMMUNITY ENGAGEMENT:

1. Law enforcem ent agencies desiring to use UA should first determ ine how they will use this 
technology, including the costs and benefits to be gained.

2. The agency should then engage their com m unity early in the planning process, including 
th e ir governing body and civil liberties advocates.

3. The agency should assure the com m unity th a t it values the protections provided citizens by 
the U.S. Constitution. Further, th a t the agency will operate the aircraft in full compliance
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w ith the m andates of the Constitution, federal, state  and local law governing search and 
seizure.

4. The com m unity should be provided an opportunity  to review  and com m ent on agency 
procedures as they are being drafted. W here appropriate, recom m endations should be 
considered for adoption in the policy.

5. As w ith the community, the news m edia should be brought into the process early in its 
developm ent.

SYSTEM REQUIREMENTS:

1. The UA should have the ability to capture flight tim e by individual flight and cumulative 
over a period of time. The ability to rese t the flight time counter should be restricted  to a 
supervisor or adm inistrator.

2. The aircraft itself should be painted in a high visibility paint scheme. This will facilitate line 
of sight control by the  aircraft pilot and allow persons on the ground to m onitor the location 
of the aircraft. This recom m endation recognizes tha t in som e cases w here officer safety is a 
concern, such as high risk w arran t service, high visibility may not be optimal. However, 
m ost situations of this type are conducted covertly and a t 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 targe t location.

3. Equipping the aircraft w ith w eapons of any type is strongly discouraged. Given the curren t 
state  of the technology, the ability to effectively deploy w eapons from a small UA is 
doubtful. Further, public acceptance of airborne use of force is likewise doubtful and could 
resu lt in unnecessary com m unity resistance to the program .

4. The use of m odel aircraft, modified w ith cameras, or o ther sensors, is discouraged due to 
concerns over reliability and safety.

OPERATIONAL PROCEDURES:

1. UA operations require  a Certificate of Authorization (COA] from the Federal Aviation 
A dm inistration (FAA). A law enforcem ent agency contem plating the use of UA should 
contact the FAA early in the planning process to  determ ine the requirem ents for obtaining a 
COA.

2. UA will only be operated  by personnel, both pilots and crew  m em bers, who have been 
tra ined  and certified in the operation of the system. All agency personnel with UA 
responsibilities, including comm and officers, will be provided training in the policies and 
procedures governing their use.

3. All flights will be approved by a supervisor and m ust be for a legitim ate public safety 
mission, training, or dem onstration purposes.
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0  4. All flights will be docum ented on a form designed for th a t purpose and all flight tim e shall
be accounted for on the form. The reason for the flight and nam e of the supervisor 
approving will also be documented.

5. An authorized superv iso r/adm in istra to r will audit flight docum entation at regular 
intervals. The results of the audit will be docum ented. Any changes to the flight tim e 
counter will be docum ented.

6. U nauthorized use of a UA will result in strict accountability.
7. Except for those instances w here officer safety could be jeopardized, the agency should 

consider using a "Reverse 911” telephone system  to alert those living and w orking in the 
vicinity of aircraft operations (if such a system  is available). If such a system  is not available, 
the use of patrol car public address system s should be considered. This will no t only 
provide a level of safety should the aircraft m ake an uncontrolled landing, bu t citizens may 
also be able to assist w ith the incident.

8. W here there  are  specific and articulable grounds to believe that the UA will collect evidence 
of crim inal w rongdoing and if the UA will in trude upon reasonable expectations of privacy, 
the agency will secure a search w arran t prior to conducting the flight.

O
IMAGE RETENTION:

1. Unless required  as evidence of a crime, as p a rt 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 exem pt by law, retained images should be open for public inspection.

O
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Press Release -  FAA Releases Unmanned Aircraft 
Systems Integration Roadmap

For Immediate Release

November 7, 2013
Contact: Les Dorr or Alison Duquette 
Phone: (202) 267-3883
Also Finalizes Privacy Policy for UAS Test Sites

WASHINGTON -The U.S. Department of Transportation’s Federal Aviation Administration (FAA) today released its 
first annual Roadmap outlining efforts needed to safely integrate unmanned aircraft systems (UAS) into the nation’s 
airspace. The Roadmap addresses current and future policies, regulations, technologies and procedures that will be 
required as demand moves the country from today’s limited accommodation of UAS operations to the extensive 
integration of UAS into the NextGen aviation system in the future.

‘‘Government and industry face significant challenges as unmanned aircraft move into the aviation mainstream,” said 
U.S. Transportation Secretary Anthony Foxx. “This Roadmap is an important step forward that will help stakeholders 
understand the operational goals and safety issues we need to consider when planning for the future of our airspace.”

The Roadmap outlines the FAA’s approach to ensuring that widespread UAS use is safe, from the perspective of 
accommodation, integration, and evolution. The FAA’s main goal for integration is to establish requirements that 
UAS operators will have to meet in order to increase access to airspace over the next five to 10 years. The Roadmap 
discusses items such as new or revised regulations, policies, procedures, guidance material, training and 
understanding of systems and operations to support routine UAS operations.

“The FAA is committed to safe, efficient and timely integration of UAS into our airspace," said FAA Administrator 
Michael Huerta. “We are dedicated to moving this exciting new technology along as quickly and safely as possible.”

The Roadmap also addresses the evolution of UAS operations once all requirements and standards are in place and 
are routinely updated to support UAS operations as the National Airspace System evolves overtime. The document 
stresses that the UAS community must understand the system is not static, and that many improvements are planned 
for the airspace system over the next 15 years.

The FAA plans to select six UAS test sites to begin work on safely integrating UAS into the airspace. These 
congressionally-mandated test sites will conduct critical research into how best to safely integrate UAS systems into 
the national airspace over the next several years and what certification and navigation requirements will need to be 
established.
The use of UAS, both at the designated test sites and in the national airspace generally, raises the issue of privacy 
and protection of civil liberties. In February, the FAA asked for public comments specifically on the draft privacy 
requirements for the six test sites. Today, the agency sent a final privacy policy to the Federal Register that requires 
test site operators to comply with federal, state, and other laws on individual privacy protection, to have a publicly 
available privacy plan and a written plan for data use and retention, and to conduct an annual review of privacy 
practices that allows for public comment. Information about the test site selection process and final test site privacy 
policy is available at: http://www.faa.gov/about/initiatives/uas/

http://www.faa.gov/about/initiatives/uas/


For the next several years, the FAA will continue to use special mitigations and procedures to safely accommodate 
limited UAS access to the nation’s airspace on a case-by-case basis. The Roadmap notes that this case-by-case 
accommodation will decline significantly as integration begins and expands, but will continue to be a practical way to 
allow flights by some UAS operators in certain circumstances.

In addition to the FAA’s Roadmap, as required in the 2012 FAA Reauthorization, the Joint Planning and Development 
Office (JPDO) has developed a comprehensive plan to safely accelerate the integration of civil UAS into the national 
airspace system.. That plan details a multi-agency approach to safe and timely UAS integration and coordination with 
the NextGen shift to satellite-based technologies and new procedures.
The UAS Roadmap (p d f ) and UAS Comprehensive Plan is available on our website.
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Remarks as Prepared for Delivery

Good morning, Marion, and thank you for that introduction. It’s great to be here today.

Aviation and aerospace hold a special place in the American consciousness. They are a symbol of American 
innovation. And innovation is what makes this country grow and prosper.

As we move into the second century of flight, we are transforming our airspace to take advantage of technological 
breakthroughs, and to maintain our position as a global leader. Through NextGen, we are transitioning from a system 
of ground-based radar and navigational aids, to a system that uses satellites and G PS for greater precision, more 
direct routes, greater fuel efficiency and better predictability.

NextGen is about taking the enormous advances that are taking place today in communications, computing and 
navigation, and incorporating these advances into our nation’s aviation system.

With the growth of the Internet, of data-sharing, and of precise mapping, we have no choice but to leverage these 
benefits in the world of flight. NextGen is bringing these advances to aviation and allowing us to create the airspace 
of the future. And in that airspace of the future, we will have new users. We will have more commercial space 
launches and we’ll have more unmanned aircraft systems. As you know, it requires significant work to build 
consensus on howto safely integrate game-changing technologies such as these.

I’m pleased to say that we have made solid progress. Today I would like to announce that the FAA has released its 
first Unmanned Aircraft Systems roadmap. This document, developed with key stakeholders, outlines what we need 
to do to safely integrate unmanned aircraft into our national airspace. It provides a five-year outlook and will have 
annual updates.

The roadmap addresses the policies, the regulations, the technologies, and procedures that we will need to integrate 
unmanned aircraft on a routine basis. To accomplish this, we must change the way we do business. We have 
operational goals as well as safety issues that we must consider when planning to expand the use of unmanned 
aircraft.

As the provider of air traffic services, we must ensure the safety and efficiency of the entire airspace, including all 
aircraft, people and property -  both manned and unmanned -  in the air and on the ground.

Unmanned aircraft are inherently different from manned aircraft. They run a very wide range, with a number of 
different physical and operational characteristics. Some are the size of a fist, and fly at low altitudes. Others have 
glider-like bodies with the wing span of a 737 and can fly above 60,000 feet. Many can fly longer and hover longer 
than manned aircraft. They are also lighter and slower than traditional aircraft and have more lift and not as much 
drag. What unites them all is that the pilot is on the ground and not on board the aircraft.

Our FAA forecast estimates that we can expect 7,500 small unmanned aircraft in our national airspace in the next five 
years, provided the regulations are in place to handle them.

Right now, almost all of the unmanned aircraft operations we approve for public use and research purposes are on a 
case by case basis.

AIA -  Unmanned Aircraft Systems Forum



For the last two decades, the FAA has authorized the limited use of unmanned aircraft for important missions in the 
public interest. These include firefighting, disaster relief, search and rescue, law enforcement, border patrol, military 
training, and testing and evaluation.

About 80 law enforcement agencies operate unmanned aircraft now under special certificates of authorization. 
Universities also use unmanned aircraft for research into weather, agriculture, and industrial uses.

And more recently, in September, the first commercial flight of an unmanned aircraft took place in the rainy skies 
above the Arctic Circle. A Scan Eagle completed a 36-minute flight to view marine mammals and survey ice. These 
surveys are needed to meet environmental and safety requirements before drilling on the sea floor.

This flight was coordinated by ConocoPhillips, the FAA, the manufacturer of the Scan Eagle, and other federal and 
international agencies. This Arctic region is the only area to date where we have authorized the use of small 
unmanned aircraft for commercial purposes.

In moving forward, we recognize that the expanded use of unmanned aircraft presents great opportunities, but it’s 
also true that integrating these aircraft presents significant challenges.

There are operational issues that we need to address, such as pilot training. We also need to make sure that 
unmanned aircraft sense and avoid other aircraft, and that they operate safely if they lose the link to their pilot.

This is why developing more test data is so important. By the end of the year, we plan to choose six test sites for civil 
unmanned aircraft. Congress required us to do so, and we need to make sure we use these sites to obtain the best 
data that we can. The test sites will provide invaluable information to help us develop policies and procedures to 
ensure safe, responsible and transparent integration.

Today, we are also releasing the privacy policy that will apply to the UAS test sites. This policy requires operators to 
comply with all local, state and federal laws concerning privacy and civil liberties. We’re requiring the test site 
operators to create a privacy policy that is available to the public. And they must require anyone operating unmanned 
aircraft at the test sites to have a written plan for how they will use and retain any test data acquired. On a broader 
level, agencies across the government are coming together to work on privacy issues that may arise with the 
increasing use of unmanned aircraft beyond these test sites.

Our airspace system is not static. And it’s important for industry to understand that unmanned operations will evolve 
over time.

In addition to the roadmap, the Department of Transportation is releasing a Comprehensive Plan that dovetails with 
the FAA’s roadmap. This Comprehensive Plan details the muiti-agency approach to the safe and timely integration of 
unmanned aircraft. The plan establishes goals to integrate both small and larger unmanned aircraft, and to foster 
America's leadership in advancing this technology.

All three of these new documents -  the Comprehensive Plan, the Roadmap and the privacy policy for the test sites -  
are available today on our web site at FAA.GOV.

We are dedicated to working with stakeholders in this growing industry and with our government partners -  the 
Departments of Defense and Homeland Security, as well as NASA and the Joint Planning and Development Office -  
to define parameters to safely integrate these very diverse systems into the world’s most complex airspace.

Rest assured the FAA will fulfill its statutory obligations to integrate unmanned systems. But we must fulfill those 
obligations in a thoughtful, careful manner that ensures safety and promotes economic growth.



O  While aviation is unquestionably an industry known for innovation, it is also an industry with a strong history of
collaboration between government and industry. This collaboration has enabled us to achieve a position of 
international leadership. The U.S. is recognized as the “gold standard” for aviation safety, efficiency and technology.

And we need to keep it that way.

Together, we need to address the many areas where we need standards for these new unmanned aircraft. This 
includes standards for manufacturing and standards for pilot training.

We have a challenging task ahead and we all have a stake in this goal.

For us to be effective, funding for the government needs to happen in a predictable and reliable way so that we can 
consistently work towards the greater good. Short-term, stop-gap funding is no way to run a government or an 
aviation system.

We must move forward with NextGen and the rollout of new technologies, such as modern communications, 
navigation, and surveillance systems for our nation’s airspace. The integration of unmanned aircraft relies on these 
kinds of NextGen advancements. We are building a complex and inter-related airspace. We need to join together 
again and vocally support the priorities that we have established.

By working together, government and industry will overcome the challenges that face us, and open the door to a 
more diverse and dynamic aviation future.

Thank you.

O
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November 7, 2013

Dear Members of the Aviation Community:

I  am pleased to present the Federal Aviation Administration's (FAA) Roadmap for Integration of Civil 
Unmanned Aircraft Systems (UAS) in the National Airspace System (NAS). The FAA and the UAS Aviation 
Rulemaking Committee (ARC) worked together for the past year to produce this roadmap. Unmanned 
aircraft offer new ways for commercial enterprises and public operators to increase operational 
efficiency, decrease costs, and enhance safety; and this roadmap will allow us to safely and efficiently 
integrate them into the NAS.

OThe FAA is committed to the safe and efficient integration of UAS into the NAS. However, as safety is our top priority, 
LIAS integration must be accomplished without reducing existing capacity, decreasing safety, impacting current 
operators, or placing other airspace users or persons and property on the ground at increased risk. We have made great 
progress in accommodating public UAS operations, but challenges remain for the safe, long-term integration of both 
public and civil UAS in the NAS.

This roadmap outlines the actions and considerations needed to enable UAS integration into the NAS. The roadmap also 
aligns proposed FAA actions with Congressional mandates from the FAA Modernization and Reform Act of 2012. This plan 
also provides goals, metrics, and target dates for the FAA and its government and industry partners to use in planning 
key activities for UAS integration.

We will update the specific implementation details (goals, metrics, target dates) as we learn from our current UAS 
operations, Leverage ongoing research, and incorporate the work of our government and industry partners in all 
related areas.

Thank you for your continued support and active participation in the safe and efficient integration of UAS in the NAS.

Michael P. Huerta 
Administrator
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Ultimately, UAS must be 

integrated into the NAS 

without reducing existing 

capacity, decreasing safety, 

negatively impacting 

current operators, or 

increasing the risk 

to airspace users or 

persons and property 

on the ground any more 

than the integration of 

comparable new and novel 

technologies.
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Expanding Operations of Unmanned A ircraft System s in 
the NAS
Since the early 1990s, unmanned aircraft systems (UAS) have operated 
on a limited basis in the National Airspace System (NAS). Until recently,
UAS mainly supported public operations, such as military and border 
ecurity operations. The list of potential uses is now rapidly expanding to 

encompass a broad range of other activities, including aerial photography, 
surveying land and crops, communications and broadcast, monitoring 
forest fires and environmental conditions, and protecting critical 
infrastructures. UAS provide new ways for commercial enterprises (civil 
operations) and public operators to enhance some of our nation's aviation 
operations through increased operational efficiency and decreased costs, 
while maintaining the safety of the NAS.

As stated in Destination 2025 (2011):

"The Federal Aviation Administration's (FAA) mission is to provide the 
safest, most efficient aviation system in the world. What sets the 
United States apart is the size and complexity of our infrastructure, 
the diversity of our user groups, our commitment to safety and 
excellence, and a history of innovation and leadership in the world's 
aviation community. Now we are working to develop new systems and 
to enhance a culture that increases the safety, reliability, efficiency, 
capacity, and environmental performance of our aviation system.''

The FAA created the Unmanned Aircraft Systems Integration Office to facilitate integration of UAS safely and 
efficiently into the NAS. Toward that goal, the FAA is collaborating with a broad spectrum of stakeholders, which
includes manufacturers, commercial vendors, industry trade associations, technical standards organizations,
academic institutions, research and development centers, governmental agencies, and other regulators. Ultimately, 

AS must be integrated into the NAS without reducing existing capacity, decreasing safety, negatively impacting 
fcurrent operators, or increasing the risk to airspace users or persons and property on the ground any more than 
the integration of comparable new and novel technologies. Significant progress has been made toward UAS-NAS 
integration, with many challenges and opportunities ahead.
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A key activity of the FAA is to develop regulations, policy, procedures, guidance material, and training requirements to 
support safe and efficient UAS operations in the NAS, while coordinating with relevant departments and agencies to 
address related key policy areas of concern such as privacy and national security. Today, UAS are typically given access to 
airspace through the issuance of Certificates of Waiver or Authorization (COA) to public operators and special airworthiness 
certificates in the experimental category for civil applicants. Accommodating UAS operations by the use of COAs and

O pecial airworthiness certificates will transition to more routine integration processes when new or revised operating rules 
nd procedures are in place and UAS are capable of complying with them. The FAA has a proven certification process in 
place for aircraft that includes establishing special conditions when new and unique technologies are involved. This process 

will be used to evaluate items unique to UAS. In those parts of the NAS that have demanding communications, navigation, 
and surveillance performance requirements, successful demonstration of UAS to meet these requirements will be necessary.

The process of developing regulations, policy, procedures, guidance material, and training requirements, is resource­
intensive. This roadmap will illustrate the significant undertaking it is to build the basis for the NAS to transition from 
UAS accommodation to UAS integration. Government and industry stakeholders must work collaboratively and apply the 
necessary resources to bring this transition to fruition while supporting evolving UAS operations in the NAS.

The purpose of this roadmap is to outline, within a broad timeline, the tasks and considerations needed to enable UAS 
integration into the NAS for the planning purposes of the broader UAS community. The roadmap also aligns proposed 
Agency actions with the Congressional mandate in the FAA Modernization and Reform Act o f 2012, Pub. L. 112-95. As this is 
the first publication of this annual document, the FAA will incorporate lessons learned and related findings in subsequent 
publications, which will include further refined goals, metrics, and target dates.

The FAA is committed to the safe and efficient integration of UAS into the NAS, thus enabling this emerging technology 
to safely achieve its full potential.

O
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1 Purpose and Background of Civil UAS Roadmap
Unmanned aircraft systems (UAS) and operations have significantly increased in number, technical complexity, and 
sophistication during recent years without having the same history of compliance and oversight as manned aviation. 
Unlike the manned aircraft industry, the UAS community does not have a set of standardized design specifications for 
basic UAS design that ensures safe and reliable operation in typical civilian service applications. As a result, the UAS

Oommunity often finds it difficult to apply existing FAA guidance. In some cases, interpretation of regulations and/or 
tandards may be needed to address characteristics unique to UAS. Ultimately, the pace of integration will be determined 
by the ability of industry, the user community, and the FAA to overcome technical, regulatory, and operational challenges. 

The purpose of this roadmap is to outline, within a broad timeline, the tasks and considerations needed to enable UAS 
integration into the National Airspace System (NAS) for the planning purposes of the broader UAS community. The

roadmap also aligns proposed Agency actions with the Congressional 
mandate in the FAA Modernization and Reform Act of 2012, Pub. L. 112-95.

This five-year roadmap, as required by the FAA Modernization and 
Reform Act of 2012 (FMRA), is intended to guide aviation stakeholders 
in understanding operational goals and aviation safety and air traffic 
challenges when considering future investments. The roadmap is 
organized into three perspectives that highlight the multiple paths 
used to achieve the milestones outlined, while focusing on progressive 
accomplishments. These three perspectives— Accommodation, Integration, 
and Evolution— transcend specific timelines and examine the complex 
relationship of activities necessary to integrate UAS into the NAS. These 
three perspectives will be explored in more detail in Section 2.2.4.

Although the FMRA requires a five-year UAS roadmap, it is important to 
view UAS-NAS integration not only in terms of near-term activities and 
objectives, but also in the context of mid- and long-term timeframes. The 
timeframes used in this roadmap are defined in the President's National 
Aeronautics Research and Development Plan, which specifies less than 
5 years as the near-term, 5-10 years as the mid-term, and greater than 
10 years as the long-term. For this roadmap, the long-term is defined as

To gain full access to 

the NAS, UAS need 

to be able to bridge 

the gap from existing 

systems requiring 

accommodations to 

future systems that 

are able to obtain a 

standard airworthiness 

certificate
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2022-2026, which is consistent with the Joint Planning and Development Office (JPDO) National Airspace System Concept of  
Operations and Vision for the Future of Aviation and NextGen Air Transportation System Integrated Plan.

Integration of UAS into the NAS will require: review of current policies, regulations, environmental impact, privacy 
considerations, standards, and procedures; identification of gaps in current UAS technologies and regulations, standards, 
policies, or procedures; development of new technologies and new or revised regulations, standards, policies, and 
arocedures; and the associated development of guidance material, training, and certification of aircraft systems, 
propulsion systems, and airmen. The FAA will coordinate these integration activities with other United States 
Government agencies, as needed, through the Interagency Planning Committee (IPC).

1.1 History of UAS
Historically, unmanned aircraft have been known by many names including: "drones," "remotely piloted vehicLes (RPV)," 

"unmanned aerial vehicles (UAV)," "models," and "radio control (R/C) aircraft." Today, the term UAS is used to emphasize 
the fact that separate system components are required to support airborne operations without a pilot onboard the 
aircraft. Early UAS operations received little attention from the FAA and its predecessor agencies due to the infrequency 
of operations, which were mostly conducted in remote locations or in special use airspace and were not deemed to 
impact the safety of the NAS. In the past two decades, the number of unmanned aircraft operations has been increasing 
dramatically, highlighting the need for a structured approach for safe and efficient integration.

1.2 Proposed Civil and Commercial Applications
The use of UAS in commercial applications is expected to expand in a number of areas (see Operational Services and 
Environment Definition (OSED) for Unmanned Aircraft Systems (UAS), RTCA DO-320, 2010). Some of the currently 
proposed civil and commercial applications of UAS include:

• Security awareness;

• Disaster response, including search and support to rescuers;

• Communications and broadcast, including news/sporting event coverage;

• Cargo transport;

Q Spectral and thermal analysis;

Critical infrastructure monitoring, including power facilities, ports, and pipelines;

• And commercial photography, aerial mapping and charting, and advertising.
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1.3 Definitions
Several terms used in this document are defined below as a common point of reference:

Unmanned Aircraft (UA): A device used or intended to be used for flight in the air that has no onboard pilot. This 
device 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.

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

Unmanned Aircraft System (UAS): An unmanned aircraft and its associated elements related to safe operations, 
which may include control stations (ground, ship, or air-based), control links, support equipment, payloads, flight 
termination systems, and launch/recovery equipment. As shown in Figure 1, it consists of three elements:

• Unmanned Aircraft;

• Control Station;

Q And Data Link.

ational Airspace System (NAS): The common network of U.S. airspace — air navigation facilities, equipment, and 
services; airports or landing areas; aeronautical charts, information and services; rules, regulations, and procedures; 
technical information; and manpower and material, (see Figure 2)

Next Generation Air Transportation System (NextGen): According to the FAA's Destination 2025, (2011):
"NextGen is a series of inter-iinked programs, systems, and poticies that implement advanced technologies and 
capabilities to dramatically change the way the current aviation system is operated. NextGen is satellite-based and 
relies on a network to share information and digital communications so all users o f the system are aware of other 
users' precise locations."

Unmanned Aircraft System (UAS)

O
Figure 1: The UAS and Flightcrew Members 
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1.4 Policy
The FAA is responsible for developing plans and policy for the safe and efficient use of the United States' navigable 
airspace. This responsibility includes coordinating efforts with national security and privacy policies so that the 
integration of UAS into the NAS is done in a manner that supports and maintains the United States Government's 
ability to secure the airspace and addresses privacy concerns. Further, the FAA will harmonize, when appropriate, with 
the international community for the mutual development of civil aviation in a safe and orderly manner. Components of 
existing FAA and International Civil Aviation Organization (ICAO) policy are outlined below.

National Airspace System

O

Figure 2: The NAS

1.4.1 FAA UAS Policy Basis
Established FAA aviation policies support an acceptable level of safety for the NAS. At the core of these policies is the 
concept that each aircraft is flown by a pilot in accordance with required procedures and practices. This same policy applies 
to UAS.

Aviation policies and regulations focus on overall safety being addressed through three primary areas: equipment, 
personnel, and operations and procedures. Each of these areas has standards and minimum levels of safety that must be 
met, independent of each other. As a matter of regulation, for example, a new civil aircraft must be able to independently 
obtain an airworthiness certificate, regardless of the airspace class where it might be flown. Flowever, as a result or part of 
this certification, new procedures may be required for flightcrew members and air traffic control (ATC) in order to maintain 
the minimum level of safety of the NAS while accommodating the new technology. Under special certifications and 
authorizations, limited operations may be authorized for equipment unable to meet current standards.

The application of these established aviation policies to UAS is summarized in the following key points excerpted from the 
FAA Notice of Policy: Unmanned Aircraft Operations in the National Airspace System (72 Fed. Reg. 6689 (Feb. 13, 2007)):

I* Regulatory standards need to be developed to enable current technology for unmanned aircraft to comply with Title 
14 Code of Federal Regulations;
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• In order to ensure safety, the operator is required to establish the UAS airworthiness either from FAA certification, a 
Department of Defense (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;

• And the pilot-in-command concept is essential to the safe operation of manned operations. The FAA's UAS guidance 
applies this pilot-in-command concept to unmanned aircraft and includes minimum qualification and currency 
requirements.

These policies have enabled the accommodation of UAS into the NAS on a limited basis on the foundation that 
operations are conducted safely, present an acceptable level of risk to the general public, and do no harm to, or 
adversely impact, other users. To gain full access to the NAS, UAS need to be able to bridge the gap from existing 
systems requiring accommodations to future systems that are able to obtain a standard airworthiness certificate.
These UAS will also need to be flown by a certified pilot in accordance with existing, revised, or new regulations and 
required standards, policies, and procedures.

1.4.2 International Civil Aviation Organization (ICAO) Policy
ICAO, a special agency of the United Nations, promotes "the safe and orderly development of international civil

Oaviation throughout the world. It sets standards and regulations necessary for aviation safety, security, efficiency, and 
egularity, as well as aviation environmental protection."

The goal of ICAO in addressing unmanned aviation is to provide the fundamental international regulatory framework 
to support routine operation of UAS throughout the world in a safe, harmonized, and seamless manner comparable 
to that of manned operations. Current ICAO guidance material for UAS is published in ICAO Circular 328, "Unmanned 
Aircraft Systems (UAS) Circular," which provides basic guidelines for Member States to introduce and integrate UAS 
into airspace in a consistent manner, to ensure global interoperability and regulatory compatibility, when possible. The 
document's guiding policy on UAS is:

"A number of Civil Aviation Authorities (CAA) have adopted the policy that UAS must meet the equivalent levels of 
safety as manned aircraft... In general, UAS should be operated in accordance with the rule governing the flight of 
manned aircraft and meet equipment requirements applicable to the class of airspace within which they intend to 
operate... To safely integrate UAS in non-segregated airspace, the UAS must act and respond as manned aircraft do.
Air Traffic, Airspace and Airport standards should not be significantly changed. The UAS must be able to comply with 
existing provisions to the greatest extent possible."

ICAO develops Standards and Recommended Practices (SARP), which are generally followed by national civil aviation 
authorities of the Member States. The United States is an ICAO Member State, and the FAA plans to harmonize with 
international efforts and adhere to ICAO SARPs when possible.
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1.4.3 Industry Policy Recommendations
RTCA, Inc. is a private, not-for-profit corporation that develops consensus-based recommendations regarding 
communications, navigation, surveillance, and air traffic management system issues. RTCA functions as a Federal Advisory 
Committee, and the FAA considers RTCA recommendations when making policy, program, and regulatory decisions. RTCA 
Special Committee 203 (SC-203) was established in 2004 to help assure the safe, efficient, and compatible operation 
of UAS with other aircraft operating within the NAS. This Special Committee has developed and documented guiding 
principles for UAS integration, which are summarized below:

• UAS must operate safely, efficiently, and compatibly with service providers and other users of the NAS so that overall 
safety is not degraded;

• UAS will have access to the NAS, provided they have appropriate equipage and the ability to meet the requirements 
for flying in various classes of airspace;

• Routine UAS operations will not require the creation of new special use airspace, or modification of existing special 
use airspace;

• Except for some special cases, such as small UAS (sUAS) with very limited operational range, all UAS will require 
design and airworthiness certification to fly civil operations in the NAS;

O UAS pilots will require certification, though some of the requirements may differ from manned aviation;

UAS will comply with ATC instructions, clearances, and procedures when receiving air traffic services;

• UAS pilots (the pilot-in-command) will always have responsibility for the unmanned aircraft while it is operating;

• And UAS commercial operations will need to apply the operational control concept as appropriate for the type of 
operation, but with different functions applicable to UAS operations.

Through an FAA-established UAS Aviation Rulemaking Committee (ARC), the FAA continues to collaborate with 
government and industry stakeholders for recommendations regarding the path toward integration of UAS into the 
NAS. This effort will harmonize with the work being done by international organizations working toward a universal 
goal of safe and efficient UAS airspace operations.

1.4.4 Privacy and Civil Liberties Considerations
The FAA's chief mission is to ensure the safety and efficiency of the entire aviation system. This includes manned and 
unmanned aircraft operations. While the expanded use of UAS presents great opportunities, it also raises questions as 
to how to accomplish UAS integration in a manner that is consistent with privacy and civil liberties considerations.

As required by the FMRA, the FAA is implementing a UAS test site program to help the FAA gain a better understanding 
of operational issues relating to UAS. Although the FAA's mission does not include developing or enforcing policies 
pertaining to privacy or civil liberties, experience with the UAS test sites will present an opportunity to inform the 
dialogue in the IPC and other interagency forums concerning the use of UAS technologies and the areas of privacy and 
civil liberties.

As part of the test site program, the FAA will authorize non-federal public entities to establish and operate six test

Oites in the United States. The FAA recognizes that there are privacy considerations regarding the use of UAS at the 
est sites. To ensure that these concerns are taken into consideration at the test sites, the FAA plans to require each 
test site operator to establish a privacy policy that will apply to operations at the test site. The test site's privacy
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policy must be publicly available and informed by Fair Information Practice Principles. In addition, each site operator 
must establish a mechanism through which the operator can receive and consider comments on its privacy policy.

The privacy requirements proposed for the UAS test sites are specifically designed for the operation of the test sites 
and are not intended to predetermine the long-term policy and regulatory framework under which UAS would operate. 
However, the FAA anticipates that the privacy policies developed by the test site operators will help inform the 
dialogue among policymakers, privacy advocates, and the industry regarding broader questions concerning the use of 
UAS technologies in the NAS.

1.4.5 National Security Issues
Integrating public and civil UAS into the NAS carries certain national security implications, including security vetting 
for certification and training of UAS-related personnel, addressing cyber and communications vulnerabilities, and 
maintaining/enhancing air defense and air domain awareness capabilities in an increasingly complex and crowded 
airspace. In some cases, existing security frameworks applied to manned aircraft may be applicable. Other security 
concerns may require development of new frameworks altogether. The FAA will continue to work with relevant United 
States Government departments and agencies, and with stakeholders through coordinating bodies such as the IPC and 
JPDO, to proactively address these areas of concern.

O

O

m
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This roadmap focuses on civil UAS access to the NAS. To this end, the FAA and the UAS community are working to 
address the myriad challenges associated with this effort.

2.1 FAA's Dual Role for UAS Integration
For UAS, as with all aircraft, the FAA acts in a dual role. As the regulator, the FAA ensures aviation safety of persons

O
nd property in the air and on the ground. As the service provider, the FAA is responsible for providing safe and 
fficient air traffic control services in the NAS and the other portions of global airspace delegated to the United States 
by ICAO.

As part of its regulator role, the Office of Aviation Safety (AVS) efforts are led by the UAS Integration Office. The main 
focus of the UAS Integration Office is to provide, within the existing AVS structure, subject matter expertise, research, 
and recommendations to develop policy, regulations, guidance, and procedures for UAS airworthiness and operations in 
support of safe integration of UAS into the NAS.

As the service provider, the Air Traffic Organization (ATO) efforts are led by the Air Traffic Emerging Technologies 
Group, which considers operational authorizations for UAS flights that are unable to meet current regulations and 
procedures. A Certificate of Waiver or Authorization (COA) is issued with limitations and provisions that mitigate the 
increased risks resulting from the use of uncertified technology. The ATO is responsible for the safe and efficient 
handling of aircraft and the development of the airspace rules, procedures, and air traffic controller training to support 
routine operations in the NAS.

2.2 UAS Challenges
A number of issues that impact the integration of UAS into the NAS are being considered across the regulatory and 
service provider roles of the FAA. To ensure the FAA meets the goals set forth in this roadmap, these offices will be 
addressing the challenges as outlined in the following subsections.

2.2.1 Policy, Guidance, and Regulatory Product Challenges
To ensure the FAA has the appropriate UAS framework, many policy, guidance, and regulatory products will need to be

Oreviewed and revised to specifically address UAS integration into the NAS. UAS technology and operations will need 
to mature, and new products may be required in order to meet applicable regulations and standards. Figure 3 depicts 
policy, guidance, and regulatory product areas requiring research and development. This information is derived from 
the RTCA notional architecture and is primarily related to airmen and UAS certification.
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Figure 3: AVS Products to  Regulate UAS Operations
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The challenge is to identify and develop the UAS regulatory structure that encompasses areas listed in Figure 3. Other 
regulatory drivers include:

• Developing minimum standards for Sense and Avoid (SAA), Control and Communications (C2), and separation 
assurance to meet new or existing operational and regulatory requirements for specified airspace;

• Understanding the privacy, security, and environmental implications of UAS operations and working with relevant 
departments and agencies to proactively coordinate and align these considerations with the UAS regulatory structure;

• And developing acceptable UAS design standards that consider the aircraft size, performance, mode of control, 
intended operational environment, and mission criticality.

Although aviation regulations have been developed generically for all aircraft, until recently these efforts were not 
done with UAS specifically in mind. This presents certain challenges because the underlying assumptions that existed 
during the previous efforts may not now fully accommodate UAS operations. As an example, current regulations 
address security requirements for cockpit doors. However, these same regulations lack a legal definition for what a 
"cockpit" is or where it is located. This presents a challenge for UAS considering that the cockpit or "control station" 
may be located in an office building, in a vehicle, or outside with no physical boundaries. Applying current cockpit 
door security regulations to UAS may require new rulemaking, guidance, or a combination of both.

OThe regulatory process is designed to provide transparency to the public and an opportunity to understand and 
comment on proposed rules before being issued. Additional checks and balances are in place to ensure that final 
regulations are not unnecessarily burdensome to the public. Because of these requirements, and lacking any 
exceptions, an average regulatory effort might span a number of years. These timeframes may be longer for high 
visibility or complex regulations. FAA experience to date with the development of a Notice of Proposed Rulemaking 
(NPRM) for small UAS indicates that UAS rulemaking efforts may be more complex, receive greater scrutiny, and require 
longer development timeframes than the average regulatory effort.
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2.2.2 Air Traffic Operational Challenges
Numerous Air Traffic products, policies, and procedures also need to be reviewed and refined or developed through 
supporting research to permit UAS operations in the NAS. The UAS Integration Office coordinates efforts with the ATO 
to complete these tasks.
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Figure 4: ATO UAS Operational Area

The goaL of safely integrating UAS without segregating, delaying, or diverting other aircraft and other users of the
system presents significant challenges in the areas outlined in Figure 4 above. For NAS integration, this also includes:

• Identifying policies and requirements for UAS to comply with ATC clearances and instructions commensurate with 
manned aircraft (specifically addressing the inability of UAS to comply directly with ATC visual clearances or to 
operate under visual flight rules);

• Establishing procedures and techniques for safe and secure exchange of voice and data communication between UAS 
pilots, air traffic controllers, and other NAS users;

O Establishing wake vortex and turbulence avoidance criteria needed for UAS with unique characteristics (e.g., size, 
performance, etc.);

• And reviewing environmental requirements (e.g., the National Environmental Policy Act).
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2.2.3 Technological Challenges
The FAA recognizes that current UAS technologies were not developed to comply with existing airworthiness standards. 
Current civil airworthiness regulations may not consider many of the unique aspects of UAS operations. Materials 
properties, structural design standards, system reliability standards, and other minimum performance requirements for 
basic UAS design need to be evaluated against civil airworthiness standards for existing aircraft. Although significant 
technological advances have been made by the UAS community, critical research is needed to fully understand the 
impact of UAS operations in the NAS. There has also been little research to support the equipment design necessary 
for UAS airworthiness certification. In the near- to mid-term, UAS research will need to focus on technology deemed 
necessary for UAS access to the NAS.

As UAS are introduced, their expected range of performance will need to be evaluated for impact on the NAS.
UAS operate with widely varying performance characteristics that do not necessarily align with manned aircraft 
performance. They vary in size, speed, and other flight capabilities. Similarly, the issue of performance gap between 
the pilot and the avionics will impact NAS operations. For example, a quantitative time standard for a pilot 
response to ATC directions (such as "turn left heading 270, maintain FL250") does not exist -  there is an acceptable 
delay for the pilot's verbal response and physical action, but there is no documented required range of acceptable

Ovalues. Avionics that perform the corresponding function cannot be designed and built without these performance 
•equirements being established.

Existing standards ensure safe operation by pilots actually on board the 
aircraft. These standards may not translate well to UAS designs where 
pilots are remotely located off the aircraft. Removing the pilot from the 
aircraft creates a series of performance considerations between manned 
and unmanned aircraft that need to be fully researched and understood 
to determine acceptability and potential impact on safe operations in the 
NAS. These include the following considerations:

• The UAS pilot is not onboard the aircraft and does not have the same 
sensory and environmental cues as a manned aircraft pilot;

• The UAS pilot does not have the ability to directly comply with see- 
and-avoid responsibilities and UAS SAA systems do not meet current 
operational rules;

• The UAS pilot must depend on a data link for control of the aircraft.
This affects the aircraft's response to revised ATC clearances, other ATC 
instructions, or unplanned contingencies (e.g., maneuvering aircraft);

• UAS cannot comply with certain air traffic control clearances, and 
alternate means may need to be considered (e.g., use of visual 
clearances);

• UAS present air traffic controllers with a different range of platform

O sizes and operational capabilities (such as size, speed, altitude, wake 
turbulence criteria, and combinations thereof);

Removing the pilot from 

the aircraft creates a 

series of performance 

considerations between 

manned and unmanned 

aircraft that need to 

be fully researched and 

understood to determine 

acceptability and 

potential impact on safe 

operations in the NAS.
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• And some UAS Launch and recovery methods differ from manned aircraft 
and require manual placement and removal from runways, a lead vehicle 
for taxi operations, or dedicated launch and recovery systems.

Therefore, it is necessary to develop new or revised regulations/ 
procedures and operational concepts, formulate standards, and promote 
technological development that will enabLe manned and unmanned 
aircraft to operate cohesively in the same airspace. Specific technology 
challenges include two critical functional areas:

• "Sense and Avoid" (SAA) capability must provide for self-separation 
and ultimately for collision avoidance protection between UAS and 
other aircraft analogous to the "see and avoid" operation of manned 
aircraft that meets an acceptable level of safety. SAA technology 
development is immature. In manned flight, see and avoid, radar, visual 
sighting, separation standards, proven technologies and procedures, 
and well-defined pilot behaviors combine to ensure safe operation.

O Unmanned flight will require new or revised operational rules to 
regulate the use of SAA systems as an alternate method to comply with 
"see and avoid" operational rules currently required of manned aircraft.
SAA system standards must be developed to assure both self-separation 
and collision avoidance capability for UAS. Interoperability constraints 
must also be defined for safe and secure interactions between SAA-enabled UAS and other airborne and ground-based 
collision avoidance systems. While SAA may be an independent system, it must be designed to be compatible across
other modes (e.g., ATC separation services). See Appendix C.3 and C.4 for specific goals and metrics.

• Control and Communications (C2) system performance requirements are needed and RTCA is developing 
consensus-based recommendations for the FAA to consider in C2 policy, program, and regulatory decisions. The 
resulting C2 requirements need to support the minimum performance required to achieve higher-level (UAS level) 
performance and safety requirements. Third-party communication service providers are common today (e.g., ARINC, 
Harris, etc.) and the FAA has experience with setting and monitoring performance of third parties. The use of third 
parties is dependent on the UAS architecture chosen, but these are still being evaluated in terms of feasibility from a 
performance, cost, and safety perspective. See Appendix C.5 for specific goals and metrics.

O
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2.2.4 Managing the Challenges
To provide the UAS community insight into the FAA process for fostering UAS flight in the NAS, Figure 5 highlights 
the intended shift in focus over time from Accommodation to Integration, and then to Evolution. This method is 
consistent with the approach used for new technologies on manned aircraft introduced into the NAS.

Current design standards reflect the focus in the COA process on allowing existing designs, embodying some 
experimental design philosophies, to fly in the NAS. Progress toward standard airworthiness will also increase as 
design standards mature, but not before.

Percentage of Approvals

Figure 5: Transition from COA/Experimental to Standard Airworthiness Approvals

Recognizing the challenges and the complex coordination required for integration, the UAS roadmap addresses the 
efforts needed to move forward incrementally toward the goal of full NAS integration.

Timely progress on products, decisions, research, development, testing, and evaluation will be needed to successfully 
move from accommodation to integration in the evolving NAS.

The approach to managing the challenges discussed in this section focuses on the following interdependent topics:

• Standards;

• Rules and Regulations;

• Certification of the UAS;

• Procedures and Airspace;

• Training (Pilot, Flightcrew Member, Mechanic, and Controller);

O  And Research and Development (R&D) and Technology.
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The roadmap discusses the activities and transitions for the above interdependent topic areas from the vantage point 
of Accommodation, Integration, and Evolution, as summarized below and described in more detail in subsequent 
sections of this roadmap. These perspectives transcend the near-, mid-, and far-term timeframes and provide 
additional insight into the task of integrating UAS into the NAS.

Perspective 1: Accommodation. Take current UAS and apply special mitigations and procedures to safely facilitate 
limited access to the NAS. UAS operations in the NAS are considered on a case-by-case basis. Accommodation will 
predominate in the near-term, and while it will decline significantly as integration begins and expands in the mid­
term, it will continue to be a viable means for NAS access with appropriate restrictions and constraints to mitigate any 
performance shortfalls. During the near-term, R&D will continue to identify challenges, validate advanced mitigation 
strategies, and explore opportunities to progress UAS integration into the NAS.

Perspective 2: Integration. Establishing threshold performance requirements for UAS that would increase access to 
the NAS is a primary objective of integration. During the mid- to far-term, the Agency will establish new or revised 
regulations, policies, procedures, guidance material, training, and understanding of systems and operations to support 
routine NAS operations. Integration is targeted to begin in the near- to mid-term with the implementation of the sUAS 
rule and will expand further over time (mid- and far-term) to consider wider integration of a broader field of UAS.

erspective 3: Evolution. All required policy, regulations, procedures, guidance material, technologies, and training 
re in place and routinely updated to support UAS operations in the NAS operational environment as it evolves over 

time. It is important that the UAS community maintains the understanding that the NAS environment is not static, 
and that there are many improvements planned for the NAS over the next 13-15 years. To avoid obsolescence, UAS 
developers will need to maintain a dual focus: integration into today's NAS while maintaining cognizance of how the 
NAS is evolving.

O
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3.1 Overview
The FAA's near-term focus will be on safely allowing for the expanded operation of UAS through accommodation. 
Enhanced procedures and technology, over time, will increase access to the NAS through accommodation made possible 
by improvements to current mitigations and the introduction of advanced mitigations. The need to maintain this 
avenue for NAS access will continue. Research and development on current and advanced mitigations is necessary toaiaintain this avenue for access with appropriate restrictions and constraints to mitigate performance shortfalls and 

ddress privacy, security, and environmental concerns. The consideration and planning for integration of UAS into the 
NAS will continue simultaneously.

There has been a growing interest in a wide variety of civil uses for unmanned aircraft. A number of paths can be 
used to apply for airworthiness certification of UAS. One method that the UAS civil community is currently using to 
access the NAS is with a special airworthiness certificate in the experimental category, which requires specific, proven 
capabilities to enable operations at a constrained level. Each application is reviewed for approval on a case-by-case 
basis that allows a carefully defined level of access that is limited and dependent on risk mitigations that ensure safety 
and efficiency of the NAS is not diminished. The use of special airworthiness certificates for UAS is similar to their use 
for manned aircraft and they are normally issued to UAS applicants for the purposes of research and development, crew 
training or market surveys per 14 CFR 21.191(a), (c), and (f).

Through August 2012, the FAA had issued 114 special airworthiness certificates (i.e., 113 experimental certificates 
and one special flight permit) to 22 different models of civil aircraft. Of these 22 different models, 16 are unmanned 
aircraft and 6 are Optionally Piloted Aircraft (OPA). These experimental certificates have been useful for UAS research 
and development (R&D), and as R&D efforts subside, the use of experimental certificates may decrease. While the FAA 
continues to accommodate special access to the NAS, existing airworthiness standards are also an avenue for full-type 
certification. The FAA is working with the UAS ARC to gain feedback to potential changes to airworthiness standards 
for UAS, as necessary. In the long-term, UAS that are designed to a standard and built to conform to the design may 
be integrated into the NAS as fully certificated aircraft.

O
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3.2 Standards
If  UAS are to operate routinely in the NAS, they must conform to an agreed-upon set of standards. Requirements will 
vary depending on the nature and complexity of the operation, aircraft or component system limitations, pilot and 
other crewmember qualifications, and the operating environment.

OA technical (or operational) standard is an established norm or requirement about a technical (or operational) system 
:hat documents uniform engineering or technical criteria, methods, processes, and practices. A standard may be 
developed privately or unilaterally, by a corporation, regulatory body, or the military. Standards can also be developed 
by organizations such as trade unions and associations. These organizations often have more diverse input and usually 
develop voluntary standards that may be adopted by the FAA as a means of regulatory compliance.

To operate an aircraft safely and efficiently in today's NAS, a means of complying with applicable parts of Title 14 of 
the Code of Federal Regulations must be developed. Aircraft certification standards govern the design, construction, 
manufacturing, and continued airworthiness of aircraft used in private and commercial operations. These standards 
were developed with an underlying assumption that a person would be onboard the aircraft and manipulating 
the controls. This has led to numerous requirements that make aircraft highly reliable and safe for their intended 
operations and flightcrew protection.

While UAS share many of the same design considerations as manned aircraft, such as structural integrity and 
performance, most unmanned aircraft and control stations have not been designed to comply with existing civil 
airworthiness or operational standards. Beyond the problem of meeting existing aircraft certification standards, 
other components of the UAS, such as the equipment and software associated with the data link (control and 
communications) and the launch and recovery mechanisms, are not currently addressed in civil airworthiness or 
operational standards.

Since 2004, the FAA has developed close working relationships with several standards development organizations. 
Most of these organizations plan to complete their UAS standards development efforts in the near- to mid-term 
timeframe. When accepted, these standards development products may provide a means of compliance for rules 
established in the mid-term. The FAA has also been either the lead or an important participant in cross-agency efforts

Othat influence standards development and has coordinated and harmonized these activities with international 
^fforts such as the ICAO UAS Study Group.
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Standardization efforts have already produced a number of useful definitions, guidance documents, and considerations 
that provide common understanding and add insight and data to UAS integration efforts:

• RTCA/SC-203's Guidance Material (D0-304) and numerous position papers

• RTCA/SC-203's Operational Services and Environment Definition For Unmanned Aircraft Systems (OSED, DO-320), which 
documents definitions and operating scenarios for different UAS operations in the NAS

• RTCA Air Traffic Management Advisory Committee, Requirements and Planning Work Group Report "Airspace 
Considerations for UAS Integration in the National Airspace System," March 26, 2008

• SAA Workshop Reports that have documented SAA timelines and definitions

Standards development will continue with the goal of producing Minimum Aviation System Performance Standards 
(MASPS) by the end of the near-term. RTCA products will be taken under consideration by the FAA in the development 
of policy and guidance products such as Advisory Circulars. Minimum Operational Performance Standards (MOPS) may 
be used to define Technical Standard Orders (TSO) in the mid- to long-term timeframe.

Additional coordination and input from the stakeholder community (industry and trade associations, manufacturers, 
academia, research organizations, and public agencies) is being provided with the recent establishment of the UAS ARC.

O although the need to develop standards cannot be overstated, detailed policy, guidance, technical performance 
equirements, and operational procedures are also needed to enable manned and unmanned aircraft to fly safely and 
efficiently in the NAS. See Appendix C for specific goals and metrics.

3.3 Rules and Regulations
Unmanned aircraft operations have significantly increased in number, technical complexity, and sophistication 
during recent years without specific regulations to address their unique 
characteristics. For a person wishing to design, manufacture, market, 
or operate a UAS for a commercial mission and seeking FAA approval 
for that aircraft, its pilot and the operations, existing rules have not 
been fully tailored to the unique features of UAS.

The FAA has published a Notice which replaced the previous interim 
operational guidance material used to support UAS accommodation. Since 
accommodation is not envisioned to be eliminated entirely, this Notice will 
need to be updated periodically, even as progress continues simultaneously 
on development of UAS rules and regulations for integration.

The FAA is also developing an NPRM to allow sUAS to conduct operations.
This rulemaking effort includes an associated industry effort to develop 
consensus standards needed for rule implementation. Assuming the sUAS 
NPRM effort proceeds to a final rule, associated guidance will also be 
completed to allow the FAA to approve operations and civil and public UAS

Ooperators to apply for and safely implement these sUAS operations. All sUAS 
rule development and implementation will be in accordance with the FMRA.

During this period, the appropriate regulations are also being reviewed 
for applicability to UAS operations by the FAA, industry groups, and the
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UAS ARC. The results of this review will determine any regulatory gaps that need to be addressed in the development of 
specific UAS guidance and rulemaking. The emphasis will be on the need for new or revised rules for UAS to operate 
under instrument flight rules (IFR), including rules to allow UAS operations analogous to manned aircraft using visual 
capabilities. Based on the findings of this review, a determination will be made regarding the need to modify, supplement, 
or create specific new regulations to support UAS beyond the near-term. UAS rulemaking will follow these steps.

3.4 Airworthiness Certification of the UAS
Airworthiness certification is a process that the FAA uses to ensure that an aircraft design complies with the 
appropriate safety standards in the applicable airworthiness regulations. FAA type design approval indicates the FAA 
has evaluated the safety of the unmanned aircraft design and all its systems, which is more rigorous than simply 
making a determination that the UAS is airworthy.

Airworthiness standards for existing aircraft are codified in Title 14 of the Code of Federal Regulations, with processes 
described for FAA type certification in FAA Order 8110.4 and airworthiness certification in FAA Order 8130.2. The FAA 
has the authority and regulations in place to tailor the design standards to specific UAS applications, and plans to use 
this authority until further experience is obtained in addressing the design issues that are unique to UAS.

OCivil UAS are currently accommodated with experimental certificates under FAA Order 8130.34. The FAA and the UAS 
ndustry will need to work together to move away from the existing experimental or expendable design philosophy, 

toward a design philosophy more consistent with reliable and safe civilian operation over populated areas and in areas 
of manned aircraft operation.

Existing airworthiness standards have been developed from years of operational safety experience with manned 
aircraft and may be too restrictive for UAS in some areas and inadequate in others. For example, existing structural 
requirements that ensure safe operation in foreseeable weather conditions that are likely to be encountered represent 
an example of well-established design requirements that existing UAS designs will most Likely need to consider. 
Structural failures have nearly been eliminated from manned aircraft operations and must be mitigated to a similar 
level of likelihood in UAS operations.

Detailed consideration of UAS in the certification process will be limited in number until such time as a broad and 
significant consideration is given to existing standards, regulations, and policy. This will be facilitated by UAS 
manufacturers making application for type design approval to the FAA. For type design approval, UAS designers must 
show they meet acceptable safety levels for the basic UAS design, and operators must employ certified systems that 
enable compliance with standardized air traffic operations and contingency/emergency procedures for UAS.

The FAA believes that the UAS community will be best served by the use of an incremental approach to gaining type- 
design and airworthiness approval. This incremental approach (see Figure 6) could involve the following steps:

• First, allowing existing UAS designs to operate with strict airworthiness and operational limitations to gain 
operational experience and determine their reliability in very controlled circumstances, as under the existing COA 
concept or through regulations specific to sUAS;

• Next, developing design standards tailored to a specific UAS application and proposed operating environment.

O This step would enable the development of useful unmanned aircraft and system design and operational 
standards for the UAS to facilitate safe operation, without addressing all potential UAS designs and applications. 
This would lead to type certificates (TC) and production certificates with appropriate limitations documented in 
the aircraft flight manual;
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• And lastly, defining standards for repeatable and predictable FAA type certification of a UAS designed with the 
redundancy, reliability, and safety necessary to allow repeated safe access to the NAS, including seamless integration 
with existing air traffic.

Because the UAS community is well established under its current operational assumptions, it is unlikely the FAA or 
UAS industry will establish an entire set of design standards from scratch. As additional UAS airworthiness options 
are considered and UAS airworthiness design and operational standards are developed, type certification may be more 
efficiently and effectively achieved. The UAS industry will continue to build capabilities into the mid- and long-term 
timeframes. See Appendix C .l for specific goals and metrics.

Conceptual Timeline

' Increasing Levels of 
Certification Oversight

' Increasing System/Aircraft 
Complexity

Increasing Resource/Policy/ 
Process Needs

Increasing NAS Access

Increasing Operational 
Flexibilty

Reduced Operating 
Limitation/Restriction

Figure 6: Potential Airworthiness Path for UAS Industry
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3.5 Procedures and Airspace
A procedure is a series of actions or operations that have to be executed in the same manner to always obtain the 
same result under the same circumstances (for example, emergency procedures). The NAS depends on the structure of 
its airspace and the use of standard procedures to enable safe and efficient operations. ATO directives and other FAA 
policy and guidance define how UAS are permitted to operate in the NAS today:

• COAs for public access to the NAS-Notice 8900.207 has been released for these operations;

• Experimental Certificates for civil access to the NAS;
——  FAA A d vi^ fA  Circui-&-v"

• AND AC 91-57 for modeler (recreation) access to the NAS (June 1981) and Section 336 (Special Rule for Model
Aircraft) of FMRA.

Experimental certificates and COAs will always be viable methods for accessing the NAS, but typically come with 
constraints and limitations. Expanded, easier access to the NAS will occur after new or revised operational rules 
and UAS certification criteria are defined and the FAA develops specific methods for appropriately integrating UAS 
into NAS operations.

Another requirement is the baselining activity to assess the applicability of existing air traffic control regulations and

Oorders to UAS operations. Any identified gaps will need to be analyzed, and decisions on accommodation or changes 
:o UAS or regulations will be completed. Some sample differences that affect UAS interoperability with the air traffic 
system are:

• En Route— Current UAS are not able to meet requirements to fly in reduced vertical separation minimum (RVSM) 
airspace. They do not fly traditional trajectory-based flight paths and require non-traditional handling in 
emergency situations.

• Terminal— UAS cannot comply with ATC visual separation clearances and cannot execute published instrument 
approach procedures.

• Facilities—The introduction of UAS at existing airports represents a complex operational challenge. For the near- 
term, it is expected that UAS will require segregation from mainstream air traffic, possibly accommodated with UAS 
launch windows, special airports, or off-airport locations where UAS can easily launch and recover. Initial rulemaking 
for UAS may not address the requirements for UAS at airport facilities, since sUAS are not expected to routinely use 
airports for takeoff and landing. Flowever, as civil UAS are developed that require airport access, airport integration 
requirements will need to be developed. These requirements will include environmental impact and/or assessments 
(when required) concerning noise, emissions, and any unique fuels and other associated concerns. The current Airport 
Cooperative Research Project (ACRP 03-30) will address the impacts of commercial UAS on airports. The results of the 
study will be a publication to help airports and communities gain an understanding of UAS, including a description 
of how various areas of the aviation system, particularly airports, could be affected. The results should be helpful in 
addressing the airport integration requirement.

ICAO has issued guidance requiring Member States to implement Safety Management System (SMS) programs. These 
programs are essential to manage risk in the aviation system. The FAA supports this and is a leader in the design and

Oimplementation of SMS. Technical challenges abound, including the ability to analyze massive amounts of data to 
provide useful information for oversight and assessment of risk.
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A key input to a Safety Management methodology is the use of safety data. Valuable data collection is underway, but 
development of a safety-reporting database is currently limited to reporting requirements from existing COAs and 
experimental certificate holders. Data collection will expand when additional agreements are finalized for sharing 
public UAS data and new rules and associated safety data reporting requirements are implemented for sUAS. The 
strategy will use UAS incident, accident, and operational data from public, experimental, and sUAS operations to 
iteratively support the basis for and define appropriate UAS operating requirements. The availability and quality of this 
data may directly determine how fast or slow UAS are integrated into the NAS.

3.6 Training (Pilot, Flightcrew Member, Mechanic, and Air Traffic Controller)
UAS training standards will mirror manned aircraft training standards to the maximum extent possible, including 
appropriate security and vetting requirements, and will account for all roles involved in UAS operation. This may 
include the pilot, required crew members such as visual observers or launch and recovery specialists, instructors, 
inspectors, maintenance personnel, and air traffic controllers. See Appendix C.2 and C.8 for specific goals and metrics.

Accident investigation policies, processes, procedures, and training will be developed near-term, and will be provided 
to Flight Standards District Offices (FSDO) for implementation. Existing manned procedures will be leveraged as much 
as possible, though differences will need to be highlighted and resolved (e.g., when an unmanned aircraft accident 
occurs, there may be a need to impound the control station as well as the aircraft).

3.7 Research and Development (R&D)/Technology
Research in the areas of gaps in current technology and new UAS technologies and operations will support and enable 
the development of airworthiness and operational guidance required to address new and novel aspects of UAS and 
associated flight operations. The FAA will continue to establish requirements for flight in the NAS so R&D efforts are 
not duplicative. Additionally, the FAA's research needs are considered within the JPDO NextGen Research Development 
and Demonstration Roadmap to prevent overlap and provide opportunities for research collaboration.

R&D efforts with industry support the establishment of acceptable performance limits in the NAS and enable the 
development of performance parameters for today's NAS, while evaluating future concepts, technologies, and 
procedures for NextGen. The UAS Technical Community Representative Group (TCRG) is sponsoring broad-based UAS 
research (SAA, C2, and control station studies) aimed at integration with NextGen and validation of concepts. Near- 
term expected progress is described here:

Sense and Avoid:
Significant research into SAA methods is underway by both government and industry through a variety of approaches 
and sensor modes. Specifically the FAA is researching:

• Establishment of Sense and Avoid system definitions and performance levels;

• Assessment of Sense and Avoid system multi-sensor use and other technologies;

• And Minimum Sense and Avoid information set required for collision avoidance maneuvering.

Some public agencies and commercial companies are seeking to develop advanced mitigations, such as Ground Based

OSense and Avoid (GBSAA) systems, as a strategy for increased access. Concept-of-use demonstrations are underway 
Sat several locations to use GBSAA as a mitigation to see-and-avoid requirements for public UAS COA operators in 
limited operational areas. GBSAA research and the test evaluations will help develop the sensor, link, and algorithm
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requirements that could allow GBSAA to function as a partial solution set for meeting the SAA requirement and will 
help build the overall SAA requirements in the long-term. Additionally, as GBSAA technology matures, GBSAA could 
be used to provide localized UAS NAS integration in addition to being used as an advanced accommodation tool. See 
Appendix C.3 for specific goals and metrics.

Research is underway on Airborne Sense and Avoid (ABSAA) concepts. Due to complexity, significant progress in ABSAA 
is not expected until the mid-term. Research goals for the near-term include a flight demonstration of various sensor 
modes (electro-optic/infrared, radar, Traffic Alert and Collision Avoidance System (TCAS) and Automatic Dependent 
Surveillance-Broadcast (ADS-B)). Actual fielding of a standardized ABSAA system is a long-term objective. See 
Appendix C.4 for specific goals and metrics.

Control and Communications:
A primary goal of C2 research is the development of an appropriate C2 link between the unmanned aircraft and the 
control station to support the required performance of the unmanned aircraft in the NAS and to ensure that the pilot 
always maintains a threshold level of control of the aircraft. Research will be conducted for UAS control data link
communications to determine values for latency, availability, integrity, continuity, and other performance measures.

UAS contingency and emergency scenarios also require research (e.g., how will a UAS in the NAS respond when the

O ommand link is lost either through equipment malfunction or malicious jamming, etc.). This research will drive 
tandards that are being established through:

• Development and validation of UAS control link prototype

• Vulnerability analysis of UAS safety critical communications

• Completion of large-scale simulations and flight testing of initial performance requirements

Spectrum and civil radio frequency (RF) identification requires global coordination. The International 
Telecommunication Union (ITU) through the 2015 World Radiocommunication Conference (WRC-2015) will consider 
spectrum for UAS beyond-line-of-sight (BLOS) applications. Within the United States, the Federal Communications 
Commission (FCC) manages and authorizes all non-federal use of the radio frequency spectrum, including state 
and local government as weLl as public safety. The National Telecommunications and Information Administration 
(NTIA) manages and authorizes all federal use of the radio frequency spectrum. UAS spectrum operations within the 
United States need either the approval of the FCC or NTIA and shall not transmit without being properly authorized. 
Government agencies and industry need to investigate link security requirements, such as protection against intended 
and unintended jamming, RF interference, unauthorized link takeover, and spoofing. See Appendix C.5 for specific goals 
and metrics.

Modeling and Simulation:
The FAA is working with other government agencies and industry to develop a collaborative UAS modeling and 
simulation environment to explore key challenges to UAS integration. The near-term modeling goals are to:

• Validate current mitigation proposals;

• Establish a baseline of end-to-end UAS performance measures;

O' Establish thresholds for safe and efficient introduction of UAS into the NAS;

■ And develop NextGen concepts, including 4-dimensional trajectory utilizing UAS technology.
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These modeling and simulation efforts will address NAS integration topics for UAS, such as latency in executing ATC 
clearances, inability to accept ATC visual clearances or comply with visual flight rules, priority and equity of NAS 
access, lost link, and flyaway scenarios.

Human Factors:
With the pilot controlling the aircraft from beyond the aircraft, several human factors issues emerge related to both 
the pilot and ATC, and how they will interact to safely operate unmanned aircraft in the NAS. Human factors issues in 
manned aviation are well known, but there needs to be further analyses regarding integration of UAS into the NAS. In 
the near-term, data will be collected to permit analysis of how pilots fly UAS, how controllers provide service involving 
a mix of manned aircraft and UAS, and how pilots and controllers interact with each other, with the goal of developing 
pilot, ATC, and automation roles and responsibilities concepts. The JPDO, in collaboration with government, academia, 
and industry researchers, identified several interrelated research challenges:

• Effective human-automation interaction (level; trust; and mode awareness);

• Pilot-centric ground control station design (displays; sensory deficit and remediation; and sterile cockpit);

• Display of traffic/airspace information (separation assurance interface);

• Predictability and contingency management (lost link status; lost ATC communication; and ATC workload);

O Definition of roles and responsibilities (communication flow among crew, ATC, and flight dispatcher);

System-level issues (NAS-wide human performance requirements);

• And airspace users' and providers' qualification and training (crew/ATC skill set, training, certification, and currency).

Other research in this phase includes activities to support safety case validation and the associated mitigations. This 
includes case-by-case assessments to determine the likelihood that a system/operation can achieve an acceptable 
safety level. The research will consider UAS operational and technical risks including:

• Inability to avoid a collision;

• Inability to maintain positive control;

• Inability to meet the operational environment's expected behavior (e.g., self-separate);

• And Inability to safeguard the public.

Summary of "Accommodation" Priorities

Accommodation of UAS in the NAS through evaluation and improvement of safety mitigations

Work with industry and the ARC to review the operational, pilot, and airworthiness regulations

Development of required standards to support technological solutions to identified operational gaps (MOPS)

Safety case validation for UAS operations in NAS— collect/analyze operational and safety data 

Robust research, modeling, and simulation for UAS Sense and Avoid, C2, and human factors
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4.1 Overview
In the mid-term, emphasis will shift significantly from accommodation to integration. For the residual accommodation 
requirements, it is expected that operational lessons learned and technological advances will lead to more 
sophisticated mitigations with increased safety margins. Thus, COAs and experimental certificates will remain avenues 
for accessing the NAS with appropriate restrictions and constraints. Emphasis will shift toward integration of UAS

Ohrough the implementation of civil standards for unmanned aircraft pilots and new or revised operational rules, 
ogether with necessary policy guidance and operational procedures.

Integration efforts will focus on sequentially developing and implementing the UAS system requirements established 
by the FAA as a result of R&D and test range outputs:

• Finalize the integrated set of FAA rulemaking, policy, operational guidance, procedures, and standards;

• Define continued airworthiness methodologies;

• Complete training and certification standardization;

• Continue the research and technology development and assessment 
work that underpins the ability of UAS to operate safely and efficiently 
in the NAS;

• And address the privacy, security, and environmental implications of 
UAS operations.

To receive civil certification under existing or adapted/expanded 
regulations, guidance, and standards, research is needed that will assist 
in defining the certification basis for unique UAS features. While current 
regulations, guidance, and standards ensure safe operation of aircraft 
with pilots in the cockpit, these current regulations may not represent the 
necessary and sufficient basis for the design criteria and operation of UAS.

Integration efforts will provide a foundation for creating and modifying 
FAA policies and procedures to permit more routine forms of UAS access 
and bridge the gap to the long-term goal of developing the policy,

/guidance, and operational procedures required to enable manned and

Integration efforts will 

focus on sequentially 

developing and 

implementing the UAS 

system requirements 

established by the FAA 

as a result of R&D and 

test range outputs.
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unmanned aircraft to fly together in an environment that meets or exceeds today's level of safety and efficiency. As 
new UAS evolve, more specific training will be developed for UAS pilots, crew members, and certified flight instructors. 
See Appendix C.2 for specific goals and metrics.

UAS operations comingled at airports with manned aircraft is one of the more significant challenges to NAS 
integration. The UAS must be able to operate within airport parameters and comply with the existing provisions

Ofor aircraft. As with airspace operational requirements, the airport standards are not expected to change with the 
introduction of UAS, and their operation must be harmonized in the provision of air traffic services.

The following general requirements and assumptions will pertain to all UAS operations that are integrated into the 
NAS (with the exception of sUAS operating exclusively within visual line-of-sight (LOS) of the flight crew):

1. UAS operators comply with existing, adapted, and/or new operating rules or procedures as a prerequisite for 
NAS integration.

2. Civil UAS operating in the NAS obtain an appropriate airworthiness certificate while public users retain their 
responsibility to determine airworthiness.

3. All UAS must file and fly an IFR flight plan.

4. All UAS are equipped with ADS-B (Out) and transponder with altitude-encoding capability. This requirement is
independent of the FAA's rule-making for ADS-B (Out).

5. UAS meet performance and equipage requirements for the environment in which they are operating and adhere to 
the relevant procedures.

6. Each UAS has a flight crew appropriate to fulfill the operators' responsibilities, and includes a pilot-in-command 
(PIC). Each PIC controls only one UA.*

7. Autonomous operations are not permitted.** The PIC has full control, or override authority to assume control at all 
times during normal UAS operations.

8. Communications spectrum is available to support UAS operations.

9. No new classes or types of airspace are designated or created specifically for UAS operations.

O10. FAA policy, guidelines, and automation support air traffic decision-makers on assigning priority for individual
flights (or flight segments) and providing equitable access to airspace and air traffic services.
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11. Air traffic separation minima in controlled airspace apply to UA.

12. ATC is responsible for separation services as required by airspace class and type of flight plan for both manned and 
unmanned aircraft.

13. The UAS PIC complies with all ATC instructions and uses standard phraseology per FAA Order (JO) 7110.65 and the 
Aeronautical Information Manual (AIM).

14. ATC has no direct link to the UA for flight control purposes.

* This restriction does not preclude the possibility of a formation of UA (with multiple pilots) or a "swarm" (one pilot 
controlling a group of UA) from transiting the NAS to/from restricted airspace, provided the formation or swarm is 
operating under a COA.

** Autonomous operations refer to any system design that precludes any person from affecting the normal operations 
of the aircraft.

4.2 Standards
After MASPS are completed, the emphasis of standards activities will be geared toward the development of MOPS, 
which will contribute to the basis for regulatory changes and the equipment standards for UAS-specific systems and 
equipment. The development of MOPS may provide requirements the FAA may invoke as TSO to support airworthiness 

pproval on certificated unmanned aircraft and may lead to the development of improved systems, potentially 
applicable to all civil aircraft. See Appendix C for specific goals and metrics.

4.3 Rules and Regulations
Recognizing that the UAS community might be better served by specific rules, the FAA is initially proposing to 
amend its regulations to adopt specific rules for the operation of sUAS in the NAS. These changes will address the 
classification of sUAS, certification of sUAS pilots, registration of sUAS, 
approval of sUAS operations, and sUAS operational limits.

Operations of sUAS under new regulations may have operational, airspace, 
and performance constraints, but will provide experience for pilots and 
additional data to inform subsequent rulemaking, standards, and training 
development for safe and efficient integration of other UAS in the NAS.

When the final rule is published and in effect, it will reduce the need 
for sUAS operators to conduct operations under either a COA or the 
constraints of an experimental certificate. This will allow operators 
and the FAA to shift the focus of resources to solutions that will better 
enable UAS integration. See Appendix C.6 for specific goals and metrics.

As integration 

continues, new or 

revised operational 

rules and associated 

standards and policies 
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4.4 Airworthiness Certification of the UAS
The FAA will work with the UAS community in defining policy and 
standards that facilitate agreement on an acceptable UAS certification 

asis for each applicant. This may involve the development of new policy, 
guidance, rulemaking, special conditions, and methods of compliance.
See Section 3.4 for a more detailed discussion and Appendix C.l for 
specific goals and metrics.
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4.5 Procedures and Airspace
There will be incremental increases in NAS access based on rigorous safety mitigations of current UAS that were 
previously developed and built without approved industry or governmental standards. As integration begins, there 
will be approved airspace and procedures for sUAS, which will provide a basis for developing plans for increased NAS 
access as UAS are certified. As integration continues, new or revised operational rules and procedures, and associated 
standards and policies, will allow compliant UAS to access additional airspace throughout the NAS. The ATO will use 
procedures with these UAS similar to those used for manned aircraft, but may also delegate separation responsibility 
to UAS for some operations. To support this, ATO goals will be:

•Standardize air traffic operations and contingency/emergency procedures for UAS operators to ensure certified 
aircraft systems are interoperable with air traffic procedures and airspace requirements;

• Develop airport facility integration plans. This will require research and the development of procedures that address 
critical issues such as low visibility, taxi spacing, light gun signals, and compatibility with NextGen operations;

• Establish UAS operating requirements with associated ATC procedures for airport conditions;

•And coordinate with the Department of Defense (DoD) and all other appropriate departments and agencies on the 
development of any new parallel procedures and requirements for air domain awareness and defense.

O  ee Appendix C.8 for specific goals and metrics.

4.5 Training (Pilot, Flightcrew Member, Mechanic, and Air Traffic Controller)
The FAA's role in training is to establish policy, guidance, and standards. Airmen training standards are under 
development and will be synchronized with the regulatory guidance. Civil operators normally develop a training 
regimen that allows pilots and flight support to meet regulatory standards. For any UAS operation, training regimens 
analogous to those that exist for manned aircraft will need to be considered, including relevant areas such as written 
tests, practical examinations, and currency and proficiency requirements.

Standards for airmen will proceed following the sUAS regulation. The FAA will issue UAS airman certificates and 
support activities to enable UAS operations to include:

• Development of practical test standards (PTS) and UAS airmen knowledge test question banks;

• Development of a UAS handbook for airmen;

• Training of aviation safety inspectors (ASI) at the FSDO level to provide practical test oversight;

•Identification of designated pilot examiners (DPE) to assist the FSDOs;

• Development of a UAS handbook for pilot and instructors;

• Development of PTS and UAS pilot knowledge test question banks;

• Development of UAS mechanic training and certificate process;

•And development of flight crew security requirements by the relevant United States Government agencies.

Pilot endorsements may be developed for specific UAS makes and models to permit commercial operations. Pilot

Oqualifications by make and model will be built into training and will be expanded based on pilot experience.

Training standards development will be more complex for UAS with unique operating parameters and will continue into 
the long-term as these UAS are certified.
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Regardless of the UAS platform, similar types of training regimens are expected, consisting of a written knowledge 
test, practical test standards, and a flight evaluation. There will be a requirement for currency and proficiency; 
qualified ASIs will be fielded to regional offices across the country.

With the introduction of UAS into the NAS, additional training requirements specific to different types of UAS 
characteristics will probably be required for ATC personnel, including UAS performance, behavior, communications, 
unique flight profiles, ATC standardized procedures, lost link/fly away profiles, operating limitations, and emergency 
procedures. Controller training will include differences in interoperability between manned and UAS flights, with 
a focus on specific handling issues of the aircraft. This training must be administered to ATC facilities throughout 
the NAS. It  is expected that controllers will handle UAS the same as manned aircraft; therefore, no special ATC 
certification would be required. See Appendix C.2 and C.8 for specific goals and metrics.

4.7 Research and Development (R&D)/Technology 
Sense and Avoid:
Research on SAA sensor performance, data communication, and algorithms must provide solutions for safe separation 
for integration of UAS into the NAS. Research to develop separation algorithms will be accomplished with the JPDO 
R&D plan goals of:

• Flight demonstration of self-separation and collision avoidance algorithms, with multiple sensors and intruders;

• Assessment of the performance of various self-separation concepts as a function of surveillance data configurations, 
and evaluation of risk-based self-separation algorithms and policy issues;

• Assessment of the performance of various separation assurance concepts, and flight demonstration of separation 
assurance algorithms, with criteria-based separation;

• And assessment of UAS performance for delegated spacing applications (e.g., defined interval clearances).

Although research will continue, fully certified UA-based collision avoidance solutions may not be feasible until the 
long-term and are deemed to be a necessary component for full UAS NAS integration. This will include research on 
safe and efficient terminal airspace and ground operations, followed by ground demonstrations of autonomous airfield 
navigation and ATC interaction. See Appendix C.4 and C.8 for specific goals and metrics.

Control and Communications:
Advanced research is required in data link management, spectrum analysis, and frequency management. Efforts will 
focus on completing development of C2 link assurance and mitigation technologies and methods for incorporating 
them into the development of certification of the UAS. This will include:

• Identification of satellite communication spectrum from the ITU through its WRC;

• Verification and validation of control communication final performance requirements;

• Establishment of UAS control link national/international standards;

• And development and validation of technologies to mitigate vulnerabilities.

Complete characterization of the capacity, performance, and security impacts of UAS on ATC communication systems 
will be completed. See Appendix C.5 and C.8 for specific goals and metrics.
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Human Factors:
Human factors research will continue in the areas of human-machine interface (both control station displays and ATC 
displays), automation, and migration of control. Human factors data collected in the near-term and mid-term will 
be analyzed to determine the safest technologies and best procedures for pilots and ATC controllers to interact with 
each other and with the aircraft; these results will influence technology and operations research. For separation and 
collision avoidance capability, the contribution of human decision making versus automation must be identified. See 
Appendix C.8 for specific goats and metrics.

4.8 Test Ranges
Per the FMRA, the FAA will establish six test ranges. The test ranges will take into consideration climate and geographic 
diversity, the location of ground infrastructure and research needs. See Appendix C.7 for specific goals and metrics.

The test range program will address and account for:

• Manned-unmanned operations,

• Certification standards and air traffic requirements,

• Coordination and leveraging of National Aeronautics and Space Administration (NASA) and DoD resources,

• Civil and public unmanned aircraft systems,

• And coordination with NextGen.

The test ranges will help provide a verification mechanism for safe operations before unmanned aircraft are integrated 
into the NAS.

The FAA anticipates test range operator privacy practices, as discussed in their privacy policies, will help inform 
the dialogue among policymakers, privacy advocates, and the industry regarding broader questions concerning the 
use of UAS technologies. Transparency of privacy policies associated with UAS test range operations will engage all 
stakeholders in discussions about which privacy issues are raised by UAS operations and how law, public policy, and 
the industry practices should respond to those issues in the long run.

Summary of "Integration" Priorities

New operational rules and associated standards, policies, and procedures established for small UAS 

New operational rules and associated standards, policies, and procedures established for other UAS 

C2 link standards defined for integrity, latency, and continuity 

FAA acceptance of MASPS to enable development of detailed MOPS

Published FAA policy and operational guidance to define acceptable methods to comply with operational rules in 
accordance with an acceptable UAS certification basis for each applicant

O  Published FAA flightcrew training and certification standards
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5.1 Overview
Overlaying the integration of UAS is the need to remain aware of the changing characteristics and requirements of 
the evolving NAS. The long-term focus for UAS operations is the refinement and updating of regulation, policy, and 
standards. The end-state is to implement streamlined processes for the continued integration of UAS into the NAS.

OThese efforts will include:

* Policy, operational guidance, and standards for civil aircraft airworthiness and NAS operations and with consideration 
for privacy and security concerns and frameworks;

• Continued airworthiness methodologies;

• Training and certification standardization;

• And certification of key technologies to enable continued operations of UAS in the NAS.

5.2 Standards
Unique UAS certification requirements will have been determined. MASPS, MOPS, and TSOs will support the regulations 
and certification of key systems for each UAS. Additionally, all standards will be evaluated and modified, as needed.
See Appendix C.l for specific goals and metrics.

5.3 Rules and Regulations
Lessons learned from previous rulemaking efforts may be applicable to the development of new UAS regulations. The 
process should become more efficient as UAS experience is gained and data analysis proves safety cases more quickly. 
UAS rulemaking activities will be more likely to involve revisions to existing rules, as needed, rather than the creation 
of new rules.

5.4 Airworthiness Certification of the UAS
Certification of UAS will evolve as future technologies evolve and will be consistent with all other aircraft 
airworthiness and operational approval processes, adding more capability to the UAS through data analyses and 
trending, which will identify areas for change and improvement in operations, human factors, communication links, 

O  nd maintenance. See Section 3.4 for a more detailed discussion and Appendix C.l for specific goals and metrics.
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5.5 Procedures and Airspace
Certified pilots and UAS will be permitted access into the NAS under seamless operating procedures. The need to 
accommodate special NAS access will be dramatically reduced, and will be limited to research and development or 
test operations.

OUAS operations will continue to evolve based on NextGen requirements. See Appendix C.8 for specific goals and metrics.

5.6 Training (Pilot, Flightcrew Member, Mechanic, and Air Traffic Controller)
As new UAS evolve, more specific training will be developed for UAS pilots, crew members, and certified flight 
instructors based on lessons learned and data collection. See Appendix C.2 and C.8 for specific goals and metrics.

5.7 Research and Development (R&D)/Technology
Identified limitations and gaps will be closed via research and development of required technologies that meet 
standards established by the FAA. Planned activities include:

• Sense and Avoid research that focuses on algorithm development and compatibility with current and future manned 
aircraft collision avoidance systems such as TCAS II/ACAS X and surveillance systems (e.g., ADS-B), as well as 
compatibility with ATC separation management procedures and tools;

• Research on UAS system safety and levels of automation for the improvement of UAS into the future;

• Examination of potential concepts for the widespread integration of UAS into the future NextGen environment;

• AND research on new tools and techniques to support avionics and control software development and certification, to 
ensure their safety and reliability.

Organized studies will continue to investigate the evolution of UAS operations into the NextGen environment. Detailed 
research on SAA flight operations, using certified sensor systems, could allow aircraft to maintain safe distances 
from other aircraft during flight conditions that would not be appropriate for visual flight in a manned aircraft. This 
capability would rely heavily on network-enabled information, precision navigation, and cooperative surveillance, and 
would require the development and integration of NextGen-representative technologies for traffic, weather, and terrain

Qavoidance. This conceptual model will be enlarged with sensors that expand the ability to maintain separation from 
pther aircraft past the current visual spectrum and flight conditions restrictions. See Appendix C.8 for specific goals 
and metrics.
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Summary of "Evolution" Priorities

Seamless operations of certified UAS and crew members in the evolving NAS 

Published FAA TSOs based on system level MOPS

Certified Sense and Avoid algorithms for collision avoidance and self-separation that are interoperable with evolving 

NextGen ATC systems and manned collision avoidance systems

O
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6.1 Summary
The safe integration of unmanned aircraft into the NAS is a significant challenge. The FAA is dedicated to developing 
the technical and regulatory standards, policy guidance, and operational procedures on which successful UAS 
integration depends.

OThe application of financial and human resources by academia and industry to support critical FAA initiatives will shorten 
(;he time required to develop technical and regulatory standards. Together, all stakeholders can overcome the challenge of 
integrating UAS into the NAS and leverage UAS and associated technologies for the greater benefit of society.

6.2 Outlook
Based on FAA policy and the challenges that need to be addressed, this roadmap has focused on the activities required 
to achieve integration of UAS into the evolving NAS. Throughout the process, the key messages below reflect the basis 
for the FAA's consideration of requirements to integrate civil UAS into the NAS:

Government-industry collaboration is  paramount to success and must focus on process, quality, and 
timely results.
The FAA expects to gain experience in applying the existing airworthiness regulations during the type 
certification process with early UAS adopters. We also expect input from industry and the ARC. Taking into account 
industry and ARC inputs, and future experience with UAS type certification projects, the FAA will review and 
revise as necessary the existing airworthiness regulations to ensure UAS safety.

The FAA must remain committed to the development of technical and regulatory standards, policy guidance, 
and operations procedures on which successful UAS integration depends.
With this roadmap, the FAA has outlined initiatives that must be accomplished. Because unmanned aircraft are 
considered aircraft that are flown by pilots, existing regulations and procedures are largely applicable. However, 
the complete integration of UAS at airports and in the various airspace classes may necessitate the development 
of new or revised regulations and supplemental procedures. These will be developed and implemented in 
coordination with relevant agencies to address related security and privacy implications.

Global standards encourage harmonization and yield cost-effective development.
The FAA is not bound by international policies and standards. However, harmonizing efforts with the international 
aviation community will allow for more seamless operations of UAS across national boundaries. Synchronizing
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efforts within the aviation community will also permit better use of limited human and fiscal resources, thereby 
reducing the time required to produce regulatory guidance, policy, and standards.

The FAA is focused on increased access for UAS without impacting the safety or efficiency of the NAS, while 
managing environmental impacts.
The FAA has placed a high priority on the development of rules for small UAS that will increase access to the 
NAS and provide an initial opportunity for commercial operations. In the long-term, the principal objective of 
the aviation regulatory framework is to achieve and maintain the highest possibLe uniform level of safety while 
maintaining or increasing the efficiency and the environmental performance of the NAS. In the case of UAS, this 
means ensuring the safety of all airspace users as well as the safety of persons and property on the ground.

5) Progress must be made on the development of technology to enable NAS access.
Because of many distinct differences between UAS and manned aircraft, there are required technologies that must 
be matured to enable the safe and seamless integration of UAS in the NAS. Research will be focused in the areas 
of sense and avoid, control and communications, and human factors.

O

O
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ABSAA Airborne Sense and Avoid FAA Federal Aviation Administration

ACAS X Airborne Collision Avoidance System X FCC Federal Communications Commission

ADS-B Automatic Dependent Surveillance-Broadcast FMRA FAA Modernization and Reform Act of 2012

^IM Aeronautical Information Manual FSDO Flight Standards District Office

AMA Academy of Model Aeronautics GBSAA Ground Based Sense and Avoid

ARC Aviation Rulemaking Committee GSE Ground Support Equipment

ASI Aviation Safety Inspector IFR Instrument Flight Rules

ASTM American Society for Testing and Materials ICAO International Civil Aviation Organization

ATC Air Traffic Control IPC Interagency Planning Committee

ATO Air Traffic Organization ITU International Telecommunication Union

AVS Office of Aviation Safety JPDO Joint Planning and Development Office

BLOS Beyond-Line-of-Sight LOS Line-of-Sight

C2 Control and Communications MASPS Minimum Aviation System Performance Standard

COA Certificate of Waiver or Authorization MOPS Minimum Operational Performance Standard

DAA Detect and Avoid NAS National Airspace System

DHS Department of Homeland Security NASA National Aeronautics and Space Administration

DoD Department of Defense NextGen Next Generation Air Transportation System

JOJ Department of Justice NIJ National Institute of Justice

DPE Designated Pilot Examiner NOAA National Oceanic and Atmospheric Administration
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NPRM Notice of Proposed Rulemaking

NTIA National Telecommunications and Information

Administration

O0PA Optionally Piloted Aircraft

OSED Operational Services and Environmental Definition

PIC Pilot-in-Command

PTS Practical Test Standards

R/C Radio Control

R&D Research and Development

RF Radio Frequency

RPV Remotely Piloted Vehicle

RVSM Reduced Vertical Separation Minimum

SAA Sense and Avoid

SARP Standards and Recommended Practices

SMS Safety Management System

S&T Science and Technology

sUAS Small Unmanned Aircraft Systems

O  C Type Certificate

TCAS Traffic Alert and Collision Avoidance System
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TCRG Technical Community Representative Group

TSO Technical Standard Order

UAS Unmanned Aircraft System

UAV Unmanned Aerial Vehicle

VO Visual Observer

WRC World Radiocommunication Conference

14 CFR Title 14 of the Code of Federal Regulations



The following definitions were obtained from several sources, including:

1. Title 14 of the Code of Federal Regulations, Part 1.1

2. FAA Pilot/Controller Glossary (P/CG)

3. RTCA D0-320: Operational Services and Environmental Definition for Unmanned Aircraft Systems

a . Notice 8900.207, "Unmanned Aircraft Systems (UAS) Operational Approval," January 22, 2013 

. FAA Modernization and Reform Act of 2012

6. "Sense and Avoid (SAA) for Unmanned Aircraft Systems (UAS)" -  Second Caucus Workshop Report 2013

7. FAA Order 8130.34B -  Airworthiness Certification of Unmanned Aircraft Systems and Optionally Piloted Aircraft

Note: Applicable sources are shown at the end of each definition in parentheses (e.g. (1), (2), etc.). Terms without a 
specific source definition are defined in this Roadmap.

Terminology Definition

Air Traffic Control A service operated by appropriate authority to promote the safe, orderly, and expeditious 
flow of air traffic. (1)

Aircraft A device that is used or intended to be used for flight in the air. (1)

Airspace Any portion of the atmosphere sustaining aircraft flight and which has defined boundaries 
and specified dimensions. Airspace may be classified as to the specific types of flight 
allowed, rules of operation, and restrictions in accordance with International Civil Aviation 
Organization standards or State regulation. (3)

Airworthiness
Certification

A process that the FAA uses to ensure that an aircraft design complies with the appropriate 
safety standards in the applicable airworthiness regulations.

Certificate of Waiver 
or Authorization

An FAA grant of approval for a specific flight operation. The authorization to operate a 
UAS in the National Airspace System as a public aircraft outside of Restricted, Warning, or 
Prohibited areas approved for aviation activities. (4)
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Civil Aircraft Aircraft other than public aircraft. (4)

Collision Avoidance The Sense and Avoid system function where the UAS takes appropriate action to prevent an
intruder from penetrating the coLLision volume. Action is expected to be initiated within 
a relatively short time horizon before closest point of approach. The collision avoidance 
function engages when all other modes of separation fail. (6)

Communication Link The voice or data relay of instructions or information between the UAS pilot and the air 
traffic controller and other NAS users. (3)

Control Station The equipment used to maintain control, communicate with, guide, or otherwise pilot an 
unmanned aircraft. (3)

Crewmember [UAS] In addition to the crewmembers identified in 14 CFR Part 1, a UAS flightcrew member 
includes pilots, sensor/payload operators, and visual observers, but may include other 
persons as appropriate or required to ensure safe operation of the aircraft. (4)

Data Link A ground-to-air communications system which transmits information via digital coded 
pulses. (3)

Detect and Avoid Term used instead of Sense and Avoid in the Terms of Reference for RTCA Special Committee 
228. This new term has not been defined by RTCA and may be considered to have the same 
definition as Sense and Avoid when used in this document.

International Civil 
Aviation Organization

A specialized agency of the United Nations whose objective is to develop the principles 
and techniques of international air navigation and to foster planning and development of 
international civil air transport. (2)

Manned Aircraft Aircraft piloted by a human onboard. (3)

Model Aircraft An unmanned aircraft that is capable of sustained flight in the atmosphere; flown within 
visual line-of-sight of the person operating the aircraft and flown for hobby or recreational 
purposes. (5)
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Terminology Definition

National Airspace 
System

Optionally Piloted 
Aircraft

Pathfinder

The common network of U.S. airspace; air navigation facilities, equipment and services, 
airports or landing areas; aeronautical charts, information and services; rules, regulations 
and procedures, technical information, and manpower and material. Included are system 
components shared jointly with the military. (2)

An aircraft that is integrated with UAS technology and still retains the capability of being 
flown by an onboard pilot using conventional control methods. (7)

An initial UAS airworthiness certification program that will aid the FAA in the establishment 
of certification requirements.

Pilot-in-Command Pilot-in-command means the person who:
1) has final authority and responsibility for the operation and safety of the flight;

2) has been designated as pilot-in-command before or during the flight; and

3) holds the appropriate category, class, and type rating, if appropriate, for the conduct of 
the flight. (1)

Public Aircraft An aircraft operated by a governmental entity (including federal, state, or local
governments, and the U.S. Department of Defense and its military branches) for certain 
purposes as described in 49 U.S.C. §§ 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. (4)

RTCA RTCA, Inc. is a private, not-for-profit corporation that develops consensus-based
recommendations regarding communications, navigation, surveillance, and air traffic 
management system issues. RTCA functions as a Federal Advisory Committee. Its 
recommendations are used by the FAA as the basis for policy, program, and regulatory 
decisions and by the private sector as the basis for development, investment and other 
business decisions, (www.rtca.org)

See and Avoid When weather conditions permit, pilots operating instrument flight rules or visual flight
rules are required to observe and maneuver to avoid another aircraft. Right-of-way rules are 
contained in 14 CFR Part 91. (2)

Self-Separation Sense and Avoid system function where the UAS maneuvers within a sufficient timeframe to
remain well clear of other airborne traffic. (6)

Sense and Avoid The capability of a UAS to remain well clear from and avoid collisions with other airborne
traffic. Sense and Avoid provides the functions of self-separation and collision avoidance to 
establish an analogous capability to "see and avoid" required by manned aircraft. (6)

O Small Unmanned An unmanned aircraft weighing less than 55 pounds. (5)
Aircraft
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Terminology
...

Definition

Special Airworthiness Airworthiness certification for experimental UAS and optionally piloted aircraft. 
Certificate -  
Experimental Category 
(UAS)

Test Range A defined geographic area where research and development are conducted in accordance
with Sections 332 and 334 of the FMRA. Test ranges are also known as test sites in related 
documents such as the FAA's Screening Information Request. (5)

1) 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. (4)

2) An aircraft that is operated without the possibility of direct human intervention from 
within or on the aircraft. (5)

Unmanned Aircraft An unmanned aircraft and its associated elements related to safe operations, which may
System include control stations (ground, ship, or air-based), control links, support equipment,

payloads, flight termination systems, and launch/recovery equipment. (4)

An unmanned aircraft and associated elements (including communications 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. (5)

Unmanned Aircraft

O

Visual Line-of-Sight Unaided (corrective lenses and/or sunglasses exempted) visual contact between a pilot-in- 
command or a visual observer 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. (4)

O
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This appendix contains FAA-developed goals, metrics, and target dates (date ranges) and incorporates many related 
Unmanned Aircraft Systems (UAS) Aviation Rulemaking Committee (ARC) recommendations. The target dates in this 
appendix are generally limited to a five-year planning horizon. The FAA will continue its effective dialogue with the 
UAS ARC as it makes changes to the existing set of goals, metrics, and target dates in yearly updates to this roadmap. 
These annual updates will track and report progress, as recommended by the Government Accountability Office.

he following material identifies the key goals and related activities to be accomplished in accommodating, 
ntegrating, and evolving UAS operations in the National Airspace System (NAS). The goals are, for the most part, 

intended to be addressed concurrently. For each goal, a set of metrics (i.e., well-defined milestones with target 
completion dates) is defined. The metrics help establish and maintain common government and industry expectations, 
and enable objective assessments of the progress made toward the accomplishment of each goal. The goals and 
metrics reflect the incremental approach to UAS certification and integration described in this roadmap.

The goals and metrics in and of themselves do not constitute a UAS integration roadmap implementation plan; 
however, they do establish a set of strategic objectives that can guide the definition of activities, schedules, and 
resource requirements in such a plan. Many of the goals and metrics are not under the FAA's direct control and are 
dependent upon industry efforts such as participation in civil UAS standards development activities and execution 
of initial certification (a.k.a. "Pathfinder") programs to aid the establishment of certification requirements. Goals and 
metrics addressing FMRA requirements are identified and the FMRA Subtitle B (Unmanned Aircraft Systems) is included 
as a reference in Appendix D.

Target dates for near-term metrics (i.e., those with dates prior to October 2015) are identified by the calendar quarter 
and year targeted for metric completion (e.g., "3rd Quarter of 2014" means targeted for completion by the end of 
September 2014). Mid-term metrics may only have a target year or year range specified. In this case, "2016" means the 
metric's completion target is the end of calendar year 2016. Far-term metrics are outside the five-year horizon of this 
roadmap and have no target dates. Target dates shown as "from 201x to 201y" indicate related activity is expected 
throughout this time period. Unless the target dates are required by law (e.g., FMRA), they are exactly that -  targets. 
They are not commitments, either by the FAA, other government organizations, or industry. The target dates consider 
ongoing and planned government and industry activities and schedules; however, they are not always constrained 
by these activities and schedules. Some of the target dates are aggressive and will require additional industry or 

overnment resources if they are to be met.
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Although this roadmap is focused on the integration of civil UAS in the NAS, some of the recommended goals and 
metrics address public UAS integration activities -  primarily those of the Department of Defense (DoD). Public entities 
may have their own certification processes, but the requirements typically build upon those established by the FAA for 
civil aviation. The DoD's significant activities to develop public UAS that meet airspace and regulatory requirements 
can and should be leveraged in the FAA's establishment of civil UAS certification requirements.

O  .1 Certification Requirements (Airworthiness)
Note: The term "Operator" is used here as defined by the FAA for passenger/cargo carrying and other "for hire and 
compensation" operations. Not all UAS operations conducted for hire and compensation will require an Operator Certificate. 
One outcome of this effort will be to establish which UAS operations will or will not require an Operator Certificate.

Goal 1: FAA initial certification process established for one or more civil applicants by 2014.

A. One or more Pathfinder certification projects were defined through government-industry plans (e.g., Project 
Specific Certification Plans (PSCP)) in the 2nd Quarter of 2013.

• Explanation. Three UAS manufacturers have already applied for type certification and two of these 
applications were released from delayed sequencing to proceed with restricted category airworthiness 
certification. Restricted category type certifications for these two applicants have now been completed. 
Completion of these type certification projects under appropriate, existing certification regulations, 
will act as a catalyst to establish the process to be used for similar UAS type certification projects. 
Note: Some UAS type certifications may be in the restricted category with operating restrictions to 
maintain an equivalent level of safety for the public, but the goal is to certify the respective UAS to meet 
all integration requirements, if practical.

B. One or more Pathfinder standard airworthiness certification projects complete initial certification planning 
by 2014.

• Explanation. If  the FAA and one or more industry partners complete initial certification planning as 
recommended in The FAA and Industry Guide to Product Certification, the groundwork will be in place for 
an efficient certification project that will help establish the process for similar UAS certification projects. 
One manufacturer has made application and the project will proceed per FAA sequencing processes.
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Goal 2: FAA's initial issue papers for one or more standard airworthiness certification projects are available by 2014.

A. One or more Pathfinder certification projects underway by the 4th Quarter of 2013.

• Explanation. One manufacturer has made application for a standard airworthiness certificate and the 
project will proceed per FAA sequencing processes.

B. FAA's initial certification issues defined for the certification basis or new and novel systems (e.g., UAS 
control station, airframe, control system, propulsion system, ground support equipment (GSE), etc.) by the 
4th Quarter of 2013.

• Explanation. The certification basis and any unique requirements for new and novel systems must be 
established. Requirements can be identified and refined as a result of Pathfinder efforts or publication by 
standards organizations (e.g., RTCA, Inc., ASTM International).

Goal 3: FAA's unique certification requirements identified through issue papers that have matured for one or more 
standard airworthiness certification projects by 2015.

A. FAA's unique certification requirements for new and novel systems (e.g., UAS control station, airframe, 
control system, propulsion system, GSE, etc.) published by 2015.

• Explanation. Lessons learned from certification of Pathfinder systems, publication of consensus standards, 
and additional operational experience gained as a result of small UAS (sUAS) rule publication will provide 
additional requirement information for future applicants.

B. One or more Pathfinder standard airworthiness certification projects completed by 2017 if all associated 
activities are completed per the nominal certification process.

• Explanation. It is expected that type certifications will be granted only when all requirements have been 
met under existing rules and requirements and this target date is a best-case scenario.

C. Other certification programs completed by 2017-2020, based on timely applications and system 
commonality/complexity.

• Explanation. Lessons learned from certification activities of Pathfinder systems, publication of consensus 
standards, and operations under the sUAS rule will provide data and experience to support other 
certification efforts.

Goal 4: FAA certification requirements updated and systems certified as necessary.

A. Certification requirements updated as necessary.

B. UAS certified as necessary.

C.2 Certification Requirements (Pilot/Crew)
Goal 1: FAA certification requirements for pilots and crew members for sUAS classes (including medical 
requirements, training standards, etc.) published as part of a sUAS rule by 2014 in accordance with the FMRA. 

ote: These requirements include coordination with other government agencies on security/vetting requirements.
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Goal 2: Necessary changes to record keeping systems established as part of a sUAS rule and in accordance with 
the FMRA.

• Explanation. Once the final requirements are established, some changes to existing record keeping 
systems will be necessary.

Goal 3: FAA certification requirements for pilots and crew members for UAS classes other than those addressed 
under the sUAS rule (including medical requirements, training standards, etc.) published by 2014-2017.

C.3 Ground Based Sense and Avoid (GBSAA)
Goal 1: FAA draft Advisory Circular on GBSAA systems and requirements released by 2015.

A. FAA approvals for use of GBSAA at one or more DoD GBSAA test sites granted by the 3rd Quarter of 2015, 
subject to timely application and completion of Certificate of Waiver or Authorization (COA) or other 
approval processes.

• Explanation. Use U.S. Army and U.S. Air Force developed solutions at DoD UAS test sites. (Note: These are 
existing DoD GBSAA test sites, not the new test ranges discussed in Section 4.8 and Appendix C.7.)

B. FAA approvals for use of GBSAA for educational and other public applications granted by 2016-2018, subject 
to timely application and completion of COA or other approval processes.

• Explanation. As above, but expanded beyond the DoD to include public use at other locations equipped 
with suitable GBSAA systems.

Goal 2: GBSAA operations fully approved by the FAA for routine use by all aviation, including both public and 
civil entities (if  needed).

A. FAA approvals for use of GBSAA for limited civil applications granted.

• Explanation. As with FAA operational approvals for use of GBSAA at all DoD GBSAA test sites and 
operational approvals for use of GBSAA for educational and other public applications, expanded approvals 
are expected to be granted for limited civil use at select locations. These approvals will incorporate 
relevant data from UAS test site operations with GBSAA.

B. FAA's initial GBSAA certification standards for civil operations established.

• Explanation. Assimilate prior deployment experience for DoD, public, and limited civil use, and develop 
Minimum Aviation System Performance Standards (MASPS) for GBSAA. These approvals will incorporate 
relevant data from UAS test site operations with GBSAA.

C. FAA approvals for use of GBSAA for civil applications granted.

D. FAA's final GBSAA certification standards for civil operations established.

E. GBSAA certification standards updated as necessary.

O
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C.4 Airborne Sense and Avoid (ABSAA)
Goal 1: Initial FAA certification of ABSAA that facilitates UAS operations without the requirement for a visual 
observer by 2016-2020.

A. Initial industry proposal for Sense and Avoid (SAA) implementation, integration, and operation in a 
Pathfinder program provided by the 2nd Quarter of 2014. (See Appendix C.l for the Pathfinder program goals 
and metrics.)

• Explanation. This industry proposal will address: a) general UAS operations requirements, b) UAS sense- 
and-avoid requirements for all proposed operations, including proposed launch and recovery sites, c) 
proposed UAS ABSAA equipage, and d) planned installation and integration of the proposed ABSAA 
system(s). ("System" includes both hardware and software.)

B. FAA Stage 2 issue paper on UAS SAA implementation in one or more Pathfinder programs completed by the 
2nd Quarter of 2015, subject to applicant provision of sufficient information in certification application and 
ongoing processes.

• Explanation. An FAA Stage 2 issue paper will provide the "FAA Position" indicating the FAA's concerns, 
opinions, and actions the applicant is required to accomplish to resolve the issue. This position gives the 
applicant direction that will enable compliance to the requirements without dictating design

2: Installation and certification of ABSAA developed to meet industry standards for use by the DoD and other 
public and civil entities that provide the SAA functions required in the NAS for Classes A, E, and G airspace, and 
operations approved without the requirement for a visual observer or a COA. Note: the RTCA Program Management 
Committee established a new Special Committee 228 and working group for Detect and Avoid (DAA). SAA and DAA may 
be used interchangeably until SC-228 provides a unique definition for DAA. Special Committee 228's Terms of Reference 
acknowledge that the requirements for UAS DAA in some airspace will require rulemaking.

A. RTCA Operational and Functional Requirements and Safety Objectives (OFRSO) for UAS, Volume 1 was released 
in the 2nd Quarter of 2013.

• Explanation. The OFRSO "provides recommendations for UAS system level operational and functional 
requirements and safety objectives for UAS flown in the United States National Airspace System (NAS) 
under the rules and guidelines for civil aviation." This document provides a framework to support the 
development of future UAS performance standards and "will prove useful to designers, manufacturers, 
installers, service providers and users in the development of future standards."

B. RTCA preliminary Phase 1 Detect and Avoid (DAA) Minimum Operational Performance Standards (MOPS) 
developed to establish performance standards that can be verified and validated for UAS DAA equipment in 
specified airspace by the 3rd Quarter of 2015.

• Explanation. Emphasis for this initial phase will be standards development on civil UAS equipped to operate 
into Class A airspace under IFR. A second phase of MOPS development may include DAA equipment to support 
extended UAS operations in Class D, E and perhaps G airspace. This work effort includes recommendations for 
a verification and validation test program to be completed before the release of the DAA MOPS. Note: RTCA 
has sunset Special Committee 203 and Special Committee 228; has a new Detect and Avoid working group 
developing these DAA MOPS.

5-
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C. RTCA Phase 1 DAA MOPS released by the 3rd Quarter of 2016.

• Explanation. This document includes the avionics onboard the UAS and required elements of ground 
control systems and is based on the results of verification and validation activities on the preliminary 
Phase 1 DAA MOPS.

D. FAA DAA Technical Standard Order (TSO) issued by the 1st Quarter of 2017.

• Explanation. This document includes the avionics onboard the UAS and required elements of ground 
control systems.

E. FAA DAA TSO-required equipment used operationally.

Goal 3: DoD or other public entity certification of initial ABSAA systems that enable the DoD and other public 
entities to safely operate ABSAA-equipped UAS in all NAS airspace classes without the need for a COA. Note:
RTCA Special Committee 228's Terms of Reference acknowledge that the requirements for UAS DAA in some airspace will 
require rulemaking.

A. Initial proposal for ABSAA implementation, integration, and operation in one or more programs released by 2016.

O * Explanation. This proposal will address the requirements for ABSAA system(s), including the SAA avionics 
onboard the unmanned aircraft and required elements of ground control systems. "System" includes both 
hardware and software.

B. FAA issue paper(s) on UAS SAA implementation in one or more programs for UAS operations in one or more
airspace classes released.

• Explanation. The FAA issue paper(s) will document the special considerations for certification of 
UAS airborne systems that include SAA functions. They also will document special considerations for 
operating UAS that employ these ABSAA systems and special considerations (including avionics equipage 
requirements) for manned aircraft operating in the same airspace.

Goal 4: Installation and certification of ABSAA systems for use by the DoD and other public and civil entities 
that provide the SAA functions that facilitate integrated operation of manned and unmanned aircraft in all NAS 
airspace classes.

A. RTCA OFRSO for UAS, Volume 1 was released in the 2nd Quarter of 2013.

• Explanation. The OFRSO "provides recommendations for UAS system level operational and functional 
requirements and safety objectives for UAS flown in the NAS under the rules and guidelines for civil aviation." 
This document provides a framework to support the development of future UAS performance standards.

B. RTCA Phase 1 DAA MOPS released by the 3rd Quarter of 2016.

• Explanation. This document includes the SAA avionics onboard the aircraft and required elements of 
ground control systems for IFR flight in Class D, E, and G airspace as noted in the Terms of Reference.

C. RTCA DAA MOPS released for other classes of airspace.

• Explanation. The second phase of DAA MOPS may specify DAA equipment to support extended UAS 
operations in Class D, E, G, and other airspace as noted in the Terms of Reference.
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D. FAA initial DAA TSO released by the 1st Quarter of 2017.

• Explanation. This document will include the avionics onboard the aircraft and required elements of ground 
control systems as invoked from requirements specified in the Phase 1 DAA MOPS.

E. FAA DAA TSO-required equipment used operationally.

• Explanation. UAS will receive operational approval to use DAA equipment through standard operational 
approval processes that may include exemptions to Part 91 and/or rulemaking activities as defined by FMRA.

F. RTCA UAS OFRSO and DAA MOPS updated as necessary.

G. FFAA DAA TSO(s) updated as necessary.

C.5 Control and Communications (C2)
Note: For purposes of this section, Line-of-sight (LOS) means radio LOS, not visual LOS.

Goal 1: International agreements, industry standards, and FAA regulations and guidance material established by 
2015 for civil UAS Control and Communications (C2) capabilities such that C2 subsystems can be certified by the 
FAA for use in FAA-approved UAS operations.

] Note: C2 includes communications internal to the UAS for pilots to operate unmanned aircraft from ground 
control stations.

A. International agreement was reached in February 2012 at the International Telecommunication Union's (ITU) 
World Radiocommunication Conference (WRC) on spectrum identified for radio LOS UAS C2 links (or in ITU 
terminology, Control and Non-Payload Communications links).

• Explanation. Internationally harmonized radio spectrum is needed to help ensure protection from 
unintentional radio frequency interference, to help ensure adequate spectral bandwidth is available, and 
to facilitate operation of UAS across international borders. While spectrum is also needed for beyond-line- 
of-sight (BLOS) C2 links, the initial focus was on radio line-of-sight for civil UAS because demand for LOS 
links is expected to be greater.

B. RTCA OFRSO for UAS, Volume 1 was released in the 2nd Quarter of 2013.

• Explanation. The OFRSO "provides recommendations for UAS system level operational and functional 
requirements and safety objectives for UAS flown in the NAS under the rules and guidelines for civil aviation." 
This document provides a framework to support the development of future UAS performance standards.

C. RTCA's initial MOPS for all the UAS subsystems involved in providing or enabling C2 Data Link using L-Band 
and C-Band Terrestrial data links are available to be verified and validated by the 3rd Quarter of 2015.

• Explanation. These preliminary MOPS and associated recommendations for a verification and validation 
test program are needed for the FAA and industry to mature the final Terrestrial data link standards 
before the release of the final MOPS. RTCA is expected to define MOPS that include L-Band and C-Band 
frequencies identified at WRC 2012. The resulting MOPS form the basis upon which the FAA can certify 
systems and services used in providing C2 capabilities for civil UAS.
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RTCA final Phase 1 C2 Terrestrial Data Link MOPS released by the 3rd Quarter of 2016.

• Explanation. These performance standards in both L-Band and C-Band spectrum are based on the results 
of the verification and validation test program activities. RTCA is expected to define MOPS that include 
L-Band and C-Band frequencies identified at WRC 2012.

FAA's initial regulations and guidance material (such as TSOs and Advisory Circulars) to enable the 
production, sale, installation, and maintenance of FAA-certified systems and services used in providing radio 
LOS C2 capabilities for civil UAS published by 2016-2017.

• Explanation. For the commercial marketplace to offer FAA-certified systems and services for use in 
providing C2 capabilities for civil UAS, the FAA must establish the necessary regulations and guidance 
material. These are expected to be based on and largely incorporate the consensus industry standards 
defined in the RTCA MOPS.

Initial FAA-certified Terrestrial C2 Data Link subsystems intended for civil UAS operations are available 
commercially.

• Explanation. FAA-certified Terrestrial C2 Data Link subsystems for civil UAS are needed for operators and 
manufacturers to incorporate in their UAS, and for operators to obtain FAA approval for their UAS operations.

Goal 2: Beyond-Line-of-Sight C2 links and capabilities are addressed in international agreements, industry 
standards, and FAA regulations and guidance material.

A. International agreement reached at the ITU's WRC 15 on radio spectrum identified for BLOS UAS C2 links by 2015.

• Explanation. Internationally harmonized radio spectrum is needed for UAS C2 links to help ensure their 
protection from unintentional radio frequency interference, to help ensure adequate spectral bandwidth 
is available for meeting the projected C2 link capacity demands, and to facilitate operation of UAS across 
international borders. In the far-term, an increasing number of civil UAS operations are expected to require 
BLOS C2 links.

B. RTCA's second phase MOPS for all the UAS subsystems involved in providing or enabling radio BLOS C2 
capabilities for civil UAS published. These elements will include the necessary portion of avionics onboard 
the unmanned aircraft, the voice and data links, and the necessary portion of ground control systems.

• Explanation. This second phase of MOPS will be needed to provide standards for the use of SATCOM in 
multiple bands as a C2 Data Link to support UAS. This development will be based on the results of the 
ITU's WRC 15 as well as lessons learned from industry application of the initial MOPS during product 
development and FAA certification activities.

C. FAA's final regulations and guidance material to enable the production, installation, and maintenance of FAA- 
certified systems and services used in providing radio BLOS C2 capabilities for civil UAS published.

• Explanation. A revised set of FAA regulations and guidance material will be needed to address BLOS C2 
Data Link systems. These regulations and guidance material will apply lessons learned from application of 
the initial set.
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D. Initial FAA-certified BLOS C2 subsystems intended for civil UAS operations are available commercially.

• Explanation. FAA-certified BLOS C2 subsystems for civil UAS are needed for operators and manufacturers 
to incorporate in their UAS, and for operators to obtain FAA approval for their UAS operations.

Goal 3: Adequate spectrum is available for both radio LOS and BLOS C2 links to meet the current and projected 
demand generated by civil UAS operations in the NAS.

A. International spectrum identified for LOS and BLOS UAS C2 links reviewed for possible modification at a 
future WRC by 2020.

C.6 Small UAS (sUAS) and Other Rules
Goal 1: sUAS rule adopted to allow for both civil and public operations.

A. Agreements (Memorandums of Understanding (MOU), Memorandums of Agreement (MOA), COA, etc.) among 
the FAA and the DoD, the Department of Homeland Security (DHS), the National Aeronautics and Space 
Administration (NASA), the National Oceanic and Atmospheric Administration (NOAA), the Department of 
Justice (DOJ) and other public entities finalized and signed in conjunction with the release of the sUAS 
Notice of Proposed Rulemaking (NPRM). (The sUAS NPRM is expected to be released in early 2014).

• Explanation. The sUAS proposed rule has undergone a risk assessment by the FAA through its Safety 
Management System (SMS) process. Adopting or applying the provisions of the proposed rule for public 
operations is necessary and will accelerate NAS integration of sUAS. It will also reduce the number of 
COAs the FAA will need to process and free up FAA resources to address other time-critical UAS in the NAS 
integration issues.

B. sUAS follow-on night operations experiments and study accepted by the FAA for review by the 3rd 
Quarter of 2014.

• Explanation. NASA completed an initial study at New Mexico State University in 2012. The FAA reviewed 
the report on this initial study and provided questions and other inputs for inclusion in NASA's planned 
folLow-on study. The FAA will review the report of these focused experiments and may consider DoD and 
other night operational data.

C. If  night operations are deemed as safe as or safer by the FAA, increased night operations for public entities 
are allowed by the 3rd Quarter of 2015.

• Explanation. Public entities are requesting night operations as a means to fully exploit the capability of sUAS.

D. D. Drafts of all required consensus standards necessary for the implementation of 14 CFR Part 107 available 
to the public in conjunction with the release of the sUAS NPRM (currently expected to be released in 2013).

• Explanation. More than three years of consensus standard development have occurred. When completed, 
these standards will provide meaningful guidance to manufacturers and end users for the design, 
construction, and operation of sUAS. The timely release of the standards will permit industry an 
opportunity to fully prepare for publication of a final rule, and provide useful guidance to public entities 
desiring UAS deployment prior to final rule release.
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Goal 2: sLIAS rule adoption for public and civil operations.

A. 14 CFR Part 107 published, consensus-based standards accepted by the FAA, and the FAA able to issue 
permits to operate in accordance with requirements of the FMRA.

• Explanation. In order for operations to be conducted under 14 CFR Part 107, the FAA will issue a Notice of 
Applicability of referenced consensus-based standards and will be able to issue permits to operate.

B. Update sUAS rules, guidance, and/or consensus-based standards after sufficient data have been gathered 
and analyzed.

• Explanation. Assuming a final rule implementation, the FAA will gain experience with sUAS operating 
under 14 CFR Part 107. Advancements in technology and analysis of operational and safety data will 
provide the catalyst for refinement and improvement of Part 107 guidance and/or standards.

C. Update sUAS rules, guidance, and/or consensus-based standards as necessary.

• Explanation. As more operational and safety data is accumulated it will provide a catalyst for refinement 
and improvement of 14 CFR Part 107 guidance and/or standards as necessary.

OGoal 3: sUAS rule supports ATC interoperability to ensure safe and efficient NAS operations.

A. Train air traffic control workforce within six months after sUAS rule enactment.

B. Ensure consistency between sUAS rule proposed operational expectations and proposed changes to ATC

ongoing safety analyses supporting ATC interoperability.

• Explanation. The FAA will enhance ATC interoperability under sUAS rule operations with safety analyses, 
as required.

Goal 4: Other Rulemaking per the FMRA.

Handbook and the Aeronautical Information Manual (AIM).

C. sUAS operations are aligned with ATC Handbook and AIM when the sUAS rule is published and effective.

D. Employ existing strategies to conduct UAS integration safety analysis within SMS Manual guidance to

A. Notice of Proposed Rulemaking published to implement the recommendations of the plan required by FMRA 
by the 3rd Quarter of 2014.

• Explanation. Section 332, subsection (a)(1) of the FMRA specifies plan requirements and subsection (b) 
requires publication of an NPRM.

B. Final rule published to implement the recommendations of the plan required by the FMRA by the 4th Quarter 
of 2015.

• Explanation. Section 332, subsection (a)(1) of the FMRA specifies plan requirements and subsection (b) 
requires publication of a final rule not later than 16 months after publication of the associated NPRM.

C. C. Update to the Administration's most recent policy statement on unmanned aircraft systems contained in
Docket No. FAA-2006-25714 required by the FMRA by the 3rd Quarter of 2014.

• Explanation. Section 332, subsection (b) requires publication of this update.
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C.7 Test Ranges
Goal 1: FAA program to integrate UAS into the NAS at six test ranges established in accordance with the FMRA.

• Explanation. To establish this program, selection criteria and procedures were developed and 
communicated to prospective site operators. Test areas criteria consider geographic and climate diversity, 
the location of ground infrastructure, and research needs. FAA dialogue with prospective site operators 
clarified criteria and procedures by gathering prospective site operator questions and documenting 
answers for use by all.

Goal 2: Test ranges selected by FAA in accordance with the FMRA.

• Explanation. The FAA received applications from prospective site operators in the 1st Quarter of 2013 
and is evaluating the applications per the established selection criteria and procedures. Any test range 
selected should provide the FAA, NASA, DoD, industry and academia with the opportunity for UAS 
prototype development and deployment.

Goal 3: Selected test ranges operational in accordance with the FMRA

• Explanation. The FMRA states that "the test range shall be operational no later than 180 days after the

O date on which a project is established."

Goal 4: Test range program operational until February 2017.

• Explanation. The FMRA requires the test range program to be terminated by February 2017.

Goal 5: Report findings and conclusions concerning projects in accordance with the FMRA.

• Explanation. The FMRA states that "Not later than 90 days after the date of the termination of the 
program...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 Flouse of Representatives a report setting forth the Administrator's findings and 
conclusions concerning the projects."

C.8 Air Traffic Interoperability
Goal 1: Safety and Interoperability—The overall level of safety in the NAS is preserved through NAS integration,
which requires adherence to rigorous airworthiness standards and airspace regulations. While they apply equally
to manned aircraft, they also recognize the distinguishing characteristics of UAS.

O

II

A. Conduct research that validates the required functional and performance capabilities for safe operation of 
UAS within the various airspaces of the NAS from 2012 to 2017.

B. Air Traffic interoperability requirements will be allocated to appropriate Air Traffic program and UAS 
integration efforts from 2012 to 2017.

C. Employ existing strategies to conduct UAS integration safety analysis within SMS Manual guidance to 
ongoing safety analyses supporting ATC interoperability.

D. Conduct research on Sense and Avoid algorithms for collision avoidance and self-separation that are 
interoperable with evolving Next Generation Air Transportation System (NextGen) ATC systems and manned 
collision avoidance systems.
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E. Analyze human factors data to determine the safest technologies and best procedures for air traffic 
controllers to provide services to UAS pilots.

F. Track safety and operational data to use as a basis for policy decisions from 2012 to 2017.

Goal 2: Procedures and Training

A. Develop ATC training requirements specific to different types of UAS characteristics, including UAS 
performance, behavior, communications, unique flight profiles, ATC standardized procedures, lost link/
fly away profiles, operating limitations, and emergency procedures. Initial training produced in 2009, first 
revision to be available in 3rd Quarter of 2013. Subsequent training development will occur through 2020.

B. B. Administer UAS training to ATC facilities throughout the NAS from 2013 to 2020.

C.9. Miscellaneous
Goal 1: Develop more detailed plans for safely integrating UAS operations in the NAS by 2015.

A. UAS ARC reviewed FAA and industry plans, including the 2006 Airspace Integration Plan, in 2012.

• Explanation. The 2006 Airspace Integration Plan modified the airspace integration plan developed under 
the government-industry Access 5 program to more directly address the eight major challenges with UAS 
integration in the NAS. The UAS ARC will review the 2006 plan and update recommendations consistent 
with current thinking, including goals and metrics documented in this roadmap.

B. UAS ARC made recommendations for changes to FAA and industry programs and provided them to the FAA in 
the 2nd Quarter of 2013.

• Explanation. The UAS ARC completed its review of FAA and related industry plans and sent the FAA 
recommendations for additional planning elements and details. These recommendations include proposed 
changes to existing and planned programs.

C. Updated FAA UAS Integration Roadmap published annually in accordance with the FMRA.

Goal 2: Identify air traffic management system changes required to be implemented in NextGen.

A. UAS are addressed in the FAA's 2012 NextGen Implementation Plan by the 4th Quarter of 2013.

• Explanation. This requires explicitly addressing the operation of UAS in the NAS and the evolution of 
enabling system capabilities in the various NextGen Segment Implementation Plans (NSIP). Although 
no significant changes to the current NAS and future NextGen are expected for the integration of UAS 
operations in unrestricted airspace, some system and procedure changes may be necessary. Any changes 
need to be incorporated in the NextGen Implementation Plan, so that appropriate adjustments to program 
baselines can be made.

B. UAS are addressed in FAA's NextGen Enterprise Architecture by the 4th Quarter of 2013.

• Explanation. This requires explicitly addressing the integration of UAS operations in the NAS, including 
the necessary operational concepts and system capabilities. The NextGen Enterprise Architecture 
identifies whatever is needed to integrate UAS operations in unrestricted airspace. The CY 2012 update to 
the NextGen Enterprise Architecture depicted FMRA milestones in the aircraft roadmap component.
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Goal 3: Review and revise and/or develop new UAS operational scenarios to mature UAS operational concept 
elements, update operational requirements, and validate key concept elements for UAS integration into the NAS.

A. FAA initiates an effort to review existing UAS operational scenarios/concept elements and revise them and/ 
or deveLop new scenarios, if needed, for use in UAS operational concept development per established air 
traffic system engineering practices by the 1st Quarter of 2014.

• Explanation. A rich set of operational scenarios and mature concept elements is needed to develop a 
complete set of operational requirements, from which system functional and performance requirements 
can be derived. Off-nominal operations may also be defined for conceivable contingency situations.

B. FAA uses vetted operational scenarios and other concept maturation products to update UAS operator and 
NAS operational requirements by the 3rd Quarter of 2014.

• Explanation. This process uses vetted scenarios and other mature concept elements to update and 
document the set of UAS operator and NAS operational requirements associated with integrating UAS 
operations into the NAS per established air traffic system engineering analyses and related processes.

C. FAA uses vetted operational scenarios, updated UAS operator and NAS requirements and other mature 
concept elements to validate key concept elements and requirements associated with integrating UAS 
operations into the NAS.

• Explanation. Air traffic system engineering processes continue to validate concept elements and 
requirements based on priority need for their validation. Concept element validation priorities will 
determine resource allocations and schedule for validation of respective concept elements.

Goal 4: Develop UAS integration in the Arctic Region in accordance with the FMRA

A. A. FAA evaluates key operational concepts for potential inclusion into appropriate operational policy and 
procedures documents (e.g., FAA Order 8900.1 (Flight Standards Information Management System), state 
Aeronautical Information Publication (AIP) supplements, Notices to Airmen (NOTAM), etc.) by the 2nd 
Quarter of 2015.

B. FAA and Arctic UAS operators examine the costs (e.g., aircraft certification, mandatory equipage 
requirements, etc.) and benefits (i.e., value of main business cases for use) by the 3rd Quarter of 2015.

C. FAA begins Air Traffic Organization (ATO) process to establish UAS Arctic Areas, including airspace 
designation and DoD notice, by the 3rd Quarter of 2015.

D. FAA completes safety studies in accordance with Section 335 of the FMRA by the 3rd Quarter of 2015. (Note: 
The first safety risk management (SRM) panel for initial projects convened in 2013 and has drafted the 
associated SRM document.)

E. FAA develops UAS restricted category special airworthiness certificate standards by the 3rd Quarter of 2015.

F. FAA reviews planning and approval documents (e.g., COA template, FAA Destination 2025, FAA Flight Plan 
2012, other FAA/International Civil Aviation Organization (ICAO) documents) and evaluates or adapts their 
use for Arctic Area operations by 2015.
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G. Begin international UAS scientific experiments (Marginal Ice Zone Observations and Processes Experiment 
(MIZOPEX)) with NASA, NOAA, and the University of Alaska), commercial UAS photography missions, or other 
expanded use/demonstration of UAS in accordance with the Arctic Plan by the 3rd Quarter of 2013.

Goal 5: Develop implementation of Common Strategy for DOJ and associated law enforcement, fire, and first 
responder agency use of sUAS in the NAS in accordance with the FMRA.

Note: Progress on original metrics is documented below along with metrics to be completed.

A. FAA began collaboration with the DHS Science and Technology (S&T) Directorate during the 4th Quarter of 
2012 to support FAA testing and evaluation program of sUAS for law enforcement and first responders, with 
high-level suitability criteria.

B. FAA formally accepted and signed the MOU with the DOJ National Institute of Justice (NIJ) in the 1st 
Quarter of 2013.

C. FAA established a working group to examine validity of legacy pilot-in-command (PIC) and observer medical 
qualifications currently stipulated in COA guidelines in the 2nd Quarter of 2013.

O
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D. FAA established a Liaison with DOJ NIJ and U.S. Fire Administration on the development of common 
strategies for the deployment of sUAS technologies in support of fire enforcement agencies in the 2nd 
Quarter of 2013.

E. FAA established a working group to examine validity and alternatives to PIC certification requirements 
established in the 2nd Quarter of 2013.

F. FAA established a collaborative working group with DOJ NIJ and federal law enforcement agencies to examine, 
plan, and develop a nationwide COA process/approval for the Federal Bureau of Investigation, Bureau of 
Alcohol, Tobacco, Firearms and Explosives, the National Park Service, and other federal law enforcement and 
emergency management agencies with country-wide jurisdictions in the 2nd Quarter of 2013.

G. FAA incorporates key operational concepts of strategy into a revised law enforcement/first responder-specific 
COA template by the 4th Quarter of 2013.

H. FAA establishes a collaborative working group with DOJ NIJ and appropriate law enforcement agencies 
and trade associations to examine, plan, and develop a COA approval process for law enforcement and first 
responder mutual aid operations by the 4th Quarter of 2013.

I. FAA to establish working group with DOJ NIJ and the DHS S&T on the development of a technical bulletin 
on the Common Strategy for distribution to law enforcement/first responders across the nation by the 4th 
Quarter of 2013.

J. FAA commences collaboration and coordination with DOJ NIJ and DHS S&T to support the co-hosting of a 
DOJ/FAA/DHS-focused sUAS conference to be convened in the 4th Quarter of 2013.

K. FAA establishes a collaborative working group with DOJ NIJ, DHS and appropriate law enforcement
associations to examine, plan, and develop guidelines for any law enforcement agency contemplating the use 
of unmanned aircraft by the 4th Quarter of 2013.
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L. FAA establishes working group with DOJ NIJ on the development of a process for the collection of Unmanned 
Aircraft Aviation Operations Report data from law enforcement agencies by the 4th Quarter of 2013.

M. FAA completes the development of law enforcement and first responder sUAS competency evaluation
procedures, safety risk analysis plan (SRAP), and evaluation checklist completed by the 4th Quarter of 2013.

N. FAA assists three different-sized law enforcement agencies in first implementation of the Common Strategy -  
target date coordinated with the agencies and confident timeline for the agencies -  4th Quarter of 2013.

• Explanation: FAA assistance is planned for one small agency (i.e., less than 100 sworn officers), one 
medium agency (i.e., 100 to 300 sworn officers), and one large law enforcement agency (i.e., greater than 
300 sworn officers).

0. FAA establishes working group to examine sUAS aircraft recommended guidelines for law enforcement 
agencies contemplating the use of unmanned aircraft by the 4th Quarter of 2013.

P. FAA will complete COA online modifications to enable Common Strategy implementation by law enforcement 
agencies by the 4th Quarter of 2014.

Q. FAA reviews planning and approval documents (e.g., unique law enforcement agency COA template, FAA 
Flight Plan 2012, other FAA/ICAO documents) and modifies or adapts their use for law enforcement agency 
and first responder sUAS operations by 2015.

Goal 6: In accordance with the FMRA, develop policies to ensure "the Administrator of the FAA may not 
promulgate any rule or regulation regarding a model aircraft, or an aircraft being developed as a model aircraft."

A. Publish FAA order to establish criteria the agency will use to determine which model aircraft organizations 
can be considered community-based organizations.

B. Publish update to Federal Register that compares content of AC 91-57 and the FMRA, provides examples of 
careless and reckless operations, and makes distinction between modeling and commercial operations.

Goal 7: Requirements for the operation of "public unmanned aircraft systems" in the NAS in accordance with 
the FMRA.

A. Develop and implement operational and certification requirements for the operation of "public unmanned 
aircraft systems" in the NAS by the 4th Quarter of 2015.
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Appendix D: FAA Modernization and Reform Act of 2012 Reference Text

Subtitle B— Unmanned Aircraft Systems
SEC. 331. DEFINITIONS.

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 of the Aleutian chain.

(2) CERTIFICATE OF WAIVER; CERTIFICATE OF AUTHORIZATION.—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 of title 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 geographic area where research and development are 
conducted.

(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 INTO NATIONAL AIRSPACE SYSTEM.
(a) REQUIRED PLANNING FOR INTEGRATION.—

(1) COMPREHENSIVE PLAN.— Not later than 270 days after the date of enactment of this Act, the Secretary of 
Transportation, in consultation with representatives of the aviation industry, Federal agencies that employ 
unmanned aircraft systems technology in the national airspace system, and the unmanned aircraft systems 
industry, shall develop a comprehensive plan to safely accelerate the integration of civil unmanned aircraft 
systems into the national airspace system.

(2) CONTENTS OF PLAN.—The plan required under paragraph (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 civil unmanned 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 operation 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);
(E) 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 systems 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 
document) of the Federal Aviation Administration.
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(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.
(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).
(5) ROADMAP.— Not later than 1 year after the date of enactment of this Act, the Secretary shall approve and 
make 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 coordinated by the Unmanned Aircraft 
Program Office of the Administration. The Secretary shall update the roadmap annually.

(b) RULEMAKING.— Not later than 18 months after the date on which the plan required under subsection (a)(1) is 
submitted to Congress under subsection (a)(4), the Secretary shall publish in the Federal Register—

(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 section 333 of this Act;

(2) a notice of proposed rulemaking to implement the recommendations 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 of the 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 REQUIREMENTS.— 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;
(B) 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;
(B) take into consideration the location of ground infrastructure 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 project is 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 sub-paragraph (A) shall include a description and assessment 
of the progress being made in establishing special use air-space 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 of unmanned aircraft systems.

(d) EXPANDING USE OF UNMANNED AIRCRAFT SYSTEMS IN 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) AIRCRAFT 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 relevant national and international 
communities to establish and implement a process, or may apply an applicable process already established, 
for approving the use of unmanned 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 SYSTEMS.
(a) IN GENERAL.— Notwithstanding any other requirement of this subtitle, and not later than 180 days after 
the date of enactment 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 rulemaking required 
by section 332 of this Act or the guidance required by section 334 of this Act.

(b) ASSESSMENT OF UNMANNED AIRCRAFT SYSTEMS.— In making the determination under subsection (a), the 
Secretary shall determine, 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
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(2) whether a certificate of waiver, certificate of authorization, 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 systems may operate safely in the national airspace system, the Secretary shall establish requirements for 
the safe operation of such aircraft systems in the national airspace system.

SEC. 334. PUBLIC UNMANNED AIRCRAFT SYSTEMS.
(a) GUIDANCE.— Not later than 270 days after the date of enactment of this Act, the Secretary of Transportation 
shall issue guidance 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 
air-worthiness certificate issued by the Administration.

(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.

(c) AGREEMENTS WITH GOVERNMENT AGENCIES.—
(1) IN GENERAL.— Not later than 90 days after the date of enactment of this Act, the Secretary shall enter into 
agreements 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 paragraph (1)—

(i) provide for an expedited review of the application;
(ii) require a decision by the Administrator on approval or disapproval within 60 business days of the 
date of submission of the 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 of time; and
(C) allow a government public safety agency to operate unmanned aircraft weighing 4.4 pounds or less, 
if  operated—

(i) within the line of sight of the operator;
(ii) less than 400 feet above the ground;
(iii) during daylight conditions;
(iv) within Class G airspace; and
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(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 administered 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 of 
the national airspace system.

(c) MODEL AIRCRAFT DEFINED.—In this section, the term "model aircraft" means 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.
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THE SECRETARY OF TRANSPORTATION
WASHINGTON, D.C. 20590

November 6, 2013

The Honorable John T hunc 
Ranking M em ber 
C om m itiee on C om m erce. Science 

and Transportation 
United States Senate 
W ashington, DC 20510

Dear Senator Thune:

As required by Section 332(a) o f  the FAA M odernization and Reform  Act o f  2 0 1 2 ,1 am pleased 
to provide you w ith the U.S. D epartm ent o f  Transportation’s U nm anned A ircraft System s (UAS) 
Com prehensive Plan. The Federal A viation A dm inistration’s Joint P lanning and Development 
Office developed this com prehensive plan under the guidance o f  the N ext G eneration Air 
Transportation System  (N extG en) Senior Policy Com m ittee, and in coordination with NextGen 
partner representatives. The Plan outlines the safe acceleration o f  the integration o f  civil UAS 
into the National A irspace System  (NAS).

The UAS Com prehensive Plan includes UAS National G oals and O bjectives that reflect the 
N extG en partner agencies' UAS m ission needs. The work accom plished by the m ulti-agency 
team s in Fiscal Year 2012 provides the foundation for em barking on the path tow ards safe 
integration o f UAS in the N A S. T he com pleted work provides a com m on fram ework for 
evolving interagency coordination and planning and is a testam ent to the collaboration am ong 
representatives from the partner agencies and the UAS com m unity.

A sim ilar letter has been sent to the Chairm en o f  the Senate Com m ittee on Com m erce.
Science and Transportation and the Mouse C om m ittee on Transportation and Infrastructure and 
the Ranking M em ber o f  the House nfrastructure.

Anthony R. Foxx

Enclosure



THE SECRETARY OF TRANSPORTATION
WASHINGTON, D.C. 20590

November 6, 2013

The Honorable John D. R ockefeller IV 
Chairm an
Com m ittee on C om m erce, Science 

and Transportation 
United States Senate 
W ashington, DC 20510

Dear Mr. Chairman:

As required by Section 332(a) o f  the FAA M odernization and Reform  Act o f  2 0 1 2 .1 am pleased 
to provide you w ith the U .S. D epartm ent o f  T ransportation’s U nm anned A ircraft System s (UAS) 
Com prehensive Plan. The Federal Aviation A dm inistration’s Joint Planning and Developm ent 
Office developed this com prehensive plan under the guidance o f  the Next G eneration Air 
Transportation System  (N extG en) Senior Policy C om m ittee, and in coordination with NextG en 
partner representatives. T he Plan outlines the safe acceleration o f  the integration o f  civil UAS 
into the National A irspace System  (NAS).

The UAS C om prehensive Plan includes UAS National G oals and O bjectives that reflect the 
NextG en partner agencies’ UAS m ission needs. The work accom plished by the m ulti-agency 
team s in Fiscal Year 2012 provides the foundation for em barking on the path tow ards safe 
integration o f  UAS in the NAS. The com pleted work provides a com m on fram ew ork for 
evolving interagency coord ination  and planning and is a testam ent to the collaboration am ong 
representatives from the partner agencies and the UAS com m unity.

A sim ilar letter has been sent to  the Chairm an o f  the House Com m ittee on Transportation and
Infrastructure and the R anking M em bers o f  the Senate C om m ittee on Com m erce, Science and 
Transportation and the 1 louse C om m ittee on Transportation and Infrastructure.

A nthony R. Foxx

Enclosure



THE SECRETARY OF TRANSPORTATION
WASHINGTON, D.C. 20590

November 5, 2013

The Honorable Bill Shuster 
Chairman
Committee on Transportation 
and Infrastructure 

U.S. House of Representatives 
Washington, DC 20515

Dear Mr. Chairman:

As required by Section 332(a) of the FAA Modernization and Reform Act of 2012,1 am pleased 
to provide you with the U.S. Department of Transportation’s Unmanned Aircral't Systems (UAS) 
Comprehensive Plan. The Federal Aviation Administration’s Joint Planning and Development 
Office developed this comprehensive plan under the guidance of the Next Generation Air 
Transportation System (NextGen) Senior Policy Committee, and in coordination with NextGen 
partner representatives. The Plan outlines the safe acceleration of the integration of civil UAS 
into the National Airspace System (NAS).

The UAS Comprehensive Plan includes UAS National Goals and Objectives that rellect the 
NextGen partner agencies' UAS mission needs. The work accomplished by the multi-agency 
teams in Fiscal Year 2012 provides the foundation for embarking on the path towards safe 
integration of UAS in the NAS. The completed work provides a common framework for 
evolving interagency coordination and planning and is a testament to the collaboration among 
representatives from the partner agencies and the UAS community.

A similar letter has been sent to the Chairman of the Senate Committee on Commerce,
Science and Transportation and the Ranking Members of the Senate Committee on Commerce, 
Science and Transportation and the House Committee on Transportation and Infrastructure.

A nthony  R. Foxx

Enclosure



THE SECRETARY OF TRANSPORTATION
WASHINGTON, D.C. 20590

November 5, 2013
The Honorable Nick J. Rahall, 11 
Ranking Member 
Committee on Transportation 

and Infrastructure 
U.S. I louse of Representatives 
Washington, DC 20515

Dear Congressman Rahall:

As required by Section 332(a) of the FAA Modernization and Reform Act of 2012,1 am pleased 
to provide you with the U.S. Department of Transportation's Unmanned Aircraft Systems (UAS) 
Comprehensive Plan. The Federal Aviation Administration’s Joint Planning and Development 
Office developed this comprehensive plan under the guidance of the Next Generation Air 
Transportation System (NextGen) Senior Policy Committee, and in coordination with NextGen 
partner representatives. The Plan outlines the safe acceleration o f the integration of civil UAS 
into the National Airspace System (NAS).

The UAS Comprehensive Plan includes UAS National Goals and Objectives that reflect the 
NextGen partner agencies’ UAS mission needs. The work accomplished by the multi-agency 
teams in Fiscal Year 2012 provides the foundation for embarking on the path towards safe 
integration of UAS in the NAS. The completed work provides a common framework for 
evolving interagency coordination and planning and is a testament to the collaboration among 
representatives from the partner agencies and the UAS community.

A similar letter has been sent to the Chairmen of the Senate Committee on Commerce,
Science and Transportation and the House Committee on Transportation and Infrastructure and 
the Ranking Member of the Senate Committee on Commerce, Science and Transportation.

sincerely.

s  Anthony R. Foxx
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E x e c u t i  v e  S u m m a r y

T h e  Unmanned Aircraft Systems (UAS) Comprehensive Plan deta ils  w o rk  th a t has been 
acco m p lish ed , a long  w ith  fu tu re  efforts n eed ed  to  ach ieve  safe in teg ra tio n  o f  U A S  in to  the 
N a tio n a l A irsp ace  S ystem  (N A S). T h ro u g h o u t F isca l Y ear 2012  (FY 12), w o rk  w as conducted  to  
d ev e lo p  e lem en ts req u ired  to  create  a m ore  com ple te  p ic tu re  o f  ach iev ing  safe  U A S  integration . 
T h e  p e rsp ec tiv es  and  in fo rm atio n  availab le  from  these  ind iv idual ac tiv ities  create  a fram ew ork  
an d  rev ea l an  evo lv in g  cap ab ility  fo r the in teg ra tio n  o f  U A S  into the  N A S .

R ep resen ta tiv es  from  the  N ex t G enera tion  A ir T ransp o rta tio n  S ystem  (N ex tG en) p a rtn e r 
agenc ies -  the  D ep artm en ts  o f  T ran sporta tion  (D O T ), D efense  (D oD ), C o m m erce  (D O C ), and 
H o m elan d  S ecu rity  (D H S ), the  N atio n a l A ero n au tic s  and  S pace A d m in istra tio n  (N A S A ), and  the 
F ed era l A v ia tio n  A d m in is tra tio n  (FA A ) -  as w ell as industry  rep resen ta tiv es , p ro v id ed  through 
th e  F A A ’s U A S  A v ia tio n  R u lem ak in g  C om m ittee  (A R C ), have ac tiv e ly  p a rtic ip a ted  in 
co n stru c tin g  th is P lan . T h e  co m p le ted  w ork  is a tes tam en t to  the co llab o ra tio n  am ong 
rep resen ta tiv es  from  the  p a rtn e r agencies and  the U A S  com m unity .

T h e  co n tin u ed  safe in teg ra tio n  o f  U A S  in the N A S  and  increased  N A S  access fo r U A S w ill be 
d riv en  b y  in crem en ta l advances in: research  an d  d ev e lo p m en t (R & D ) (in c lu d in g  test ranges); 
ru lem ak in g  (inc lud ing  opera tiona l approval an d  a irw orth iness standards); and  d eve lopm en t o f  
U A S -re la ted  techno log ies. Safe in teg ra tion  w ill lead  us from  today 's  n eed  fo r accom m odation  o f  
U A S  th ro u g h  ind iv idual app rovals to  a tim e  w hen  s tandard ized /rou tine  in teg ra tio n  in to  the 
N ex tG en  en v iro n m en t is w ell defined.

S ix  h ig h -lev e l stra teg ic  goals  th a t are specific , m easu reab le , a tta inab le , rea listic , and  tim e ly  w ere 
d ev e lo p ed  to  re flec t the  p rin c ip a l ob jec tive  o f  safe  U A S  in teg ra tion  in to  the  N A S. T hese 
h ig h -lev e l goals -  su m m arized  b e lo w  -  w ere  d eriv ed  from  ex isting  goa ls  p ro v id ed  b y  the p artn er 
agenc ies an d  shou ld  therefo re  re so n a te  w ith  the  w ide  range o f  U A S stakeho lders.

T h e  o v era rch in g  app ro ach  for the  G oals is to  a llow  p u b lic  in teg ra tion  to  lay the  fram ew ork  for 
c iv il in teg ra tion . T he first tw o  G oals app ly  to  sm all U A S (under 55 poun d s) w ith in  v isual line- 
o f-s ig h t (V L O S ), a ssum ing  the p u b lic  rea lm  w o u ld  be  accom plished  first and  civ il w ould  fo llow ; 
th e  th ird  an d  fourth  G oals app ly  to  the o th e r U A S, w ith  the sam e p rocess: p u b lic  w o u ld  occur 
firs t and  c iv il w ou ld  fo llow . G oal 5 w as estab lish ed  to  p lan  and  m anage g row ing  au tom ation  
cap ab ilities  th ro u g h  research , an d  G oal 6 p rov ides the  o p portun ity  fo r th e  U .S . to  rem ain  leaders 
in  the  in te rna tiona l forum . T he sum  o f  these G oals show s a p h ased -in  ap p ro ach  fo r U A S 
in teg ra tio n  in  the  N A S.

T he UAS Comprehensive Plan sets the  overarch ing , in te ragency  goals, ob jec tives, and  approach  
to  in teg ra tin g  U A S in to  the  N A S. E ach  p a rtn e r ag en cy  w ill w ork  to ach iev e  these  national goals, 
and  m ay  d eve lop  agency -specific  p lan s th a t are a ligned  to  the  national go a ls  and  ob jectives. The 
F A A ’s Integration o f Civil UAS in the NAS Roadmap is an exam ple  o f  one  such  plan . It ou tlines, 
fo r p lan n in g  pu rposes an d  w ith in  a  b road  tim eline , the  tasks, a ssum ptions, dependencies , and  
c o n sid e ra tio n s n eed ed  to  enab le  U A S  in teg ra tion  in the N A S  w ith in  the  w id er U A S  com m unity .
It w ill rem ain  con sis ten t w ith  the UAS Comprehensive Plan. The F A A ’s U A S  C o n cep t o f  
O pera tio n s (C onO ps) re flec ts  th e ir  desired  end -sta te , and  lays ou t the  p a th w ay  fo r ach iev ing  this 
end -sta te , an tic ip a tin g  th e  tech n o lo g ica l an d  p rocedu ra l enhancem en ts req u ired  to  m ake
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in teg ra tio n  happen . In  ad d ition , it beg ins the  eng ineering  p rocess o f  in co rp o ra tin g  U A S -specific  
chan g es in to  the  NextGen Implementation Plan.

U n d erstan d in g  and  p rio ritiz in g  the  R & D  needs asso c ia ted  w ith  each  o f  the  U A S  N atio n a l G oals 
is k ey  to ach iev in g  ro b u st in teg ra tio n  o f  U A S  in the N A S . T he n eed  for n ew  capab ilities , 
m itig a tio n s, and v erifica tio n  an d  valid a tio n  m ethods to  enable  safe an d  secu re  opera tions w ill 
req u ire  th e  deve lopm en t, in teg ra tio n , and  im p lem en ta tio n  o f  em erg in g  and  n ew  techno log ies. 
E ach  ag en cy  p resen ts  v a ry in g  n eed s and possesses  a s ign ifican t b o d y  o f  expertise  re su ltin g  from  
h is to rica l investm en ts in  U A S operations. R & D -re la ted  activ ities u n d ertak en  in  FY 12 have 
in itia ted  a  p rocess b y  w h ich  the  p artn er agenc ies can  share  in fo rm ation  and  coord inate  the ir 
re sea rch  to  support the  U A S N atio n a l G oals, m ax im ize  the return  on  inv estm en t do llars, and  
ensu re  th a t re search  p ro d u c ts  add ress the F A A ’s needs b eyond  2015.

T w o  add itio n a l ac tiv ities tha t are critical to  the  in teg ra tio n  o f  U A S  include  the sm all U A S R ule 
an d  the te s t ran g e  p rog ram . F irst, the  F A A  is d rafting  a  N o tice  o f  P ro p o sed  R u lem ak ing  
(N P R M ), ta rge ted  fo r re lease  in  ca len d ar y ea r 2014  th a t is in tended  to  lead  to  requ irem en ts and  
p a ram ete rs  fo r h o w  sm all U A S  w ill be in teg ra ted  in to  the  N A S. S econd, a S creen ing  In fo rm ation  
R eq u est (S IR ) fo r the  te s t site  se lec tion  p ro cess  w as pu b lish ed  b y  the  F A A  on  F eb ruary  14, 2013. 
T he se lec tio n  o f  the  six  test ranges is an tic ipated  to  be com ple ted  b y  the  end  o f  ca len d ar year 
2013.

T h e  w o rk  acco m p lish ed  in  FY 12  p rov ides the  foundation  fo r safe  in teg ra tio n  o f  U A S  in the 
N A S . V a luab le  re la tio n sh ip s  h av e  been e stab lish ed  and  a co m m itm en t am ong  the N ex tG en  
partn ers  is re flec ted  in the U A S  N atio n a l G oals. D eta ils  requ ired  fo r U A S  in teg ra tion  
im p lem en ta tio n  are  la id  ou t in  the  F A A ’s Integration o f Civil UAS in the NAS Roadmap w hich  
w ill be  u p d a ted  annually . T h ese  annual up d a tes  w ill track  and  repo rt p rog ress. T he F A A ’s U A S 
C onO ps b eg ins the  p ro cess  o f  inc lud ing  U A S -re la ted  changes in  the  F A A ’s NextGen 
Implementation Plan. A  p ro cess  has been  in itia ted  fo r h o w  research  th a t enab les em erg ing  
tech n o lo g y  can be  iden tified , p rio ritized , an d  in teg ra ted  in to  the NextGen Implementation Plan. 
F inally , a sm all U A S  ru lem ak in g  p ro jec t has b een  in itia ted , and  the te s t ran g e  se lec tion  p rocess 
is underw ay .

Im p o rtan t non -safe ty  re la ted  issues, such as p riv acy  and national security , need  to  be  taken  into 
co n sid e ra tio n  as U A S  are in teg ra ted  into the  N A S. T he p riv acy  req u irem en ts  p ro p o sed  fo r the 
U A S  test s ites are sp ecifica lly  desig n ed  fo r the  opera tion  o f  the test sites and  are no t in tended  to 
p re -d e te rm in e  the  long-term  p o licy  and  reg u la to ry  fram ew ork  u n d er w h ich  U A S  w o u ld  operate. 
H ow ever, the  F A A  an tic ipates th a t the  p riv acy  po lic ies developed  b y  the te s t site  opera to rs w ill 
h e lp  in fo rm  the d ia lo g u e  am ong  p o licym akers, p riv acy  advocates, and  the  industry  regard ing  
b ro ad e r questio n s concern ing  the  u se  o f  U A S  tech no log ies in the  N A S.

C o llec tiv e ly , the effo rts  describ ed  in  this d o cu m en t rep resen t the fram ew o rk  o f  the  UAS 
Comprehensive Plan. T h ey  w ill con tinue to  b e  re fin ed  as needed , in FY 13 and  beyond , un til safe 
in teg ra tio n  o f  U A S  in the  N A S  is acco m p lish ed  fo r b o th  pub lic  and  c iv il U A S  users.
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1 . I n t r o d u c t i o n

O v er the  last 50 years, ra p id  advances in  av ia tion  tech n o lo g y  have tran sfo rm ed  the n a tio n ’s 
sk ies. O u r N ationa l A irsp ace  S ystem  (N A S ) has ev o lv ed  to  inc lude  a w ide  v a rie ty  o f  fixed  w ing  
an d  ro ta ry  a irc ra ft o f  v a rious sizes, w eigh ts, and  speeds, opera tin g  across the  coun try  from  
p o p u la ted  com plex  m etro p o litan  areas to  rem ote  a irfie ld s su pporting  sm all com m unities. T hey  
o p era te  in  a range  o f  a irspace , from  low -altitude  to  the stra tosphere . S om e are dependen t on 
th erm als  and  w ind , su ch  as g liders and ballo o n s, an d  o thers fly  faste r than  the  speed  o f  sound, 
su ch  as superson ic  p lan es and  spacecraft. A s a irc ra ft te ch n o lo g y  expands, so do the challenges 
a sso c ia ted  w ith  m a in ta in in g  a safe and in teg ra ted  N A S . A nd , w ith  the  recen t adven t o f  and  
g ro w in g  in te rest in  rem o te ly  p ilo ted  a ircraft -  co m m o n ly  k n o w n  as U n m an n ed  A ircra ft System s 
(U A S ) -  add ressin g  th ese  cha llen g es in a com plex , m u lti-lay e red  system  has nev er b een  m ore  
critica l. U A S  are  to  b e  in teg ra ted  in  an a lready  shaped  an d  au to m ated  N A S  and  A ir T raffic  
C o n tro l (A T C ) en v iro n m en t th a t w as o rig inally  dev e lo p ed  fo r m an n ed  aircraft.

T h e  use  o f  U A S  has in creased  s ig n ifican tly  in  the  U n ited  S tates. F rom  agricu ltu ra l m on ito ring  
an d  b o rd e r su rve illance  to  local c rim e scene investiga tions, search  an d  rescue  m issions, d isaster 
re sp o n se  (e .g ., w ild fires an d  floods), and m ilita ry  tra in ing , U A S  p ro v id e  a w ide  v arie ty  o f  
opera tiona l, socie ta l, and  eco n o m ic  benefits to  its d iverse  g roup  o f  users. F o r exam ple , accord ing  
to  th e  T eal G roup, the  m arke t fo r governm en t and  com m erc ia l use  o f  U A S  is expected  to  grow , 
w ith  sm all U A S hav ing  the  g rea test g row th  p o te n tia l.1 T eal fo recasts tha t the w orldw ide  
exp en d itu res  on  U A S  and  re la ted  research  cou ld  be p o ten tia lly  as m u ch  as $89.1 b illio n  in 
ag g reg a te  over the n ex t d ecade , w ith  the U n ited  S tates p lay in g  a lead ing  role. H ow ever, as the  
d em an d  fo r U A S  increases, concerns reg ard in g  h o w  U A S  w ill im pact ex isting  av ia tion  g row  
stronger, esp ec ia lly  in  te rm s o f  safety , p rivacy , freq u en cy  c row ding , an d  a irspace  congestion .

In 2008 , the  G o v ern m en t A cco u n tab ility  O ffice  (G A O ) rep o rted 2 th a t the  U .S . m ust develop  a 
c lea r  and  com m on  u n d ers tan d in g  o f  w hat is requ ired  to  safe ly  and  ro u tin e ly  opera te  U A S  in the 
N A S . A d d itiona lly , C ongress u n d ersco red  the  s ign ificance  o f  U A S  in teg ra tio n  w hen  it enacted  
the  F A A  M o d ern iza tio n  an d  R efo rm  A ct o f  2012. T h rough  th is leg isla tion , C ongress se t fo rth  a 
n u m b er o f  specific  re q u ire m e n ts3 fo r ach iev ing  U A S  in teg ra tion  -  n am ely , a C om prehensive  
P lan  and  a five-year R oadm ap .

T h is  U A S C om prehensive  P la n  is expec ted  to  address the  fo llow ing  elem ents:
■ F A A  ru lem ak in g  p ro jec ts  b e ing  conducted  u n d er S ection  332, su b -sec tion  (b).

■ M eth o d s to  enhance  tech no log ies and  subsystem s n ecessary  fo r safe  and  rou tine  

o p era tio n  o f  c iv il U A S.

■ P hased -in  app roach  to  c iv il U A S in teg ra tion  in to  the N A S.

■ T im elin e  fo r p h ased -in  in tegration .
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1 Teal Group Corporation, World U nm anned A eria l Vehicle System s  (Fairfax, VA: 2012).
2 U.S. Governm ent A ccountability Office. (2008, M ay) U nmanned A ircraft Systems: F ederal A ctions N eeded  to 
Ensure Safety and  E xpand  Their P otentia l Uses w ithin the N ational A irspace System, G A O -08-511. 
http://w ww .gao.gov/assets/280/275328.Ddf
3 See Appendix A: FA A  M odernization and Reform Act o f  2012 - UAS Requirem ents.
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■ A irsp ace  d es ig n a tio n  o f  m an n ed  and  U A S o p era tions in  a coopera tive  N A S  environm ent.

■ E stab lish m en t o f  a p rocess to  in fo rm  F A A  ru lem ak in g  p ro jec ts  re la ted  to  certification , 

fligh t standards, an d  a ir tra ffic  requ irem en ts for c iv il U A S , an d  the  p rocess fo r ga thering  
in fo rm atio n a l d a ta  from  d esigna ted  test ranges.

■ M ethods to  ensu re  s im u ltaneous safe opera tions o f  civ il an d  p u b lic  U A S  w ith in  the N A S.

■ In co rp o ra tio n  o f  th e  P lan  in to  the annual Next Generation Air Transportation System 
(NextGen) Implementation Plan.

U ltim ate ly , co st-e ffec tiv e  and  safe im p lem en ta tio n  w ill req u ire  m u lti-ag en cy  coo rd in a tio n  to  
d evelop  a n a tio n a l-lev e l p lan  th a t gu ides ro u tin e  U A S opera tions in  the  N A S .

In A pril 2012 , u n d er the  g u idance  o f  the N ex tG en  S en io r P o licy  C om m ittee  (SPC ), the Jo in t 
P lan n in g  an d  D ev e lo p m en t O ffice  (JP D O ) answ ered  th is challenge, assem b lin g  executive- and  
w o rk in g -lev e l team s co m p rised  o f  ind iv iduals  from  the N ex tG en  p a rtn e r agencies -  the  
D ep artm en ts  o f  T ran sp o rta tio n  (D O T ), D efense  (D oD ), C om m erce  (D O C ), an d  H om eland  
S ecu rity  (D H S ) as w ell as the  N atio n a l A eronau tics and  Space A d m in is tra tio n  (N A S A ), and  the 
F edera l A v ia tio n  A d m in is tra tio n  (FA A ). T hese  ind iv iduals beg an  the w ork  requ ired  to  develop  a 
U A S p lan . T he in itia l ob jec tiv e  o f  th e  co llec tive  team  w as to  create  and  coo rd inate  approval o f  
U A S  N a tio n a l G oals and  O b jec tives that are  reflec tiv e  o f  the  N ex tG en  p a rtn e r ag en c ie s’ U A S 
m issio n  needs, and  p red ica ted  on  da ta  and  in fo rm ation  from  ex isting  docu m en ta tio n  agg regated  
b y  the JP D O .4 U ltim ate ly , the  U A S  N ationa l G oals and  O b jectives rep resen t the  fram ew ork  and 
fo u ndation  o f  the  UAS Comprehensive Plan -  an  endeavor the  JP D O  is lead ing  in  co llabo ra tion  
w ith  the  N ex tG en  p a rtn e rs , w hich  is fu rther describ ed  in  detail w ith in  th is  docum ent.

T he UAS Comprehensive Plan sets the  overarch ing , in te rag en cy  goals, ob jec tives an d  approach  
to  in teg ra tin g  U A S in to  th e  N A S . E ach  p a rtn e r agency  w ill w ork  to  ach ieve  these  n a tiona l goals, 
and  m ay  develop  ag ency -specific  p lans th a t are a ligned  to  the  na tio n a l goals an d  ob jectives. The 
F A A ’s Integration o f Civil UAS in the NAS Roadmap is an exam ple  o f  one such  plan. It ou tlines, 
for p lan n in g  pu rp o ses  an d  w ith in  a b road  tim eline , the  tasks, assum ptions, dependencies , and  
consid era tio n s n eed ed  to  enab le  U A S  in teg ra tio n  in  the  N A S  w ith in  the  w id e r U A S com m unity .
It w ill rem ain  co n sis ten t w ith  the  UAS Comprehensive Plan. T he F A A ’s U A S  C oncep t o f  
O pera tions (C onO ps) re flec ts  th e ir  desired  end-sta te , and  lays ou t the  p a th w ay  fo r ach iev in g  this 
end -sta te , an tic ipa ting  th e  techno log ica l and  p ro ced u ra l en hancem en ts req u ired  to  m ake 
in teg ra tio n  happen . In  ad d ition , it beg ins the eng ineering  p rocess o f  inco rp o ra tin g  U A S -spec ific  
changes in to  the N ex tG en  Im p lem en ta tion  Plan.

A dd itio n a lly , th is C o m p reh en siv e  P lan  supports the coo rd ina tion  and  in teg ra tio n  o f  research  and  
d ev e lo p m en t (R & D ) n ecessa ry  to  ach ieve the  U A S  N atio n a l G oals an d  the  F A A ’s In teg ra tion  
R oadm ap  goals. D ev e lo p m en t o f  a NextGen UAS Research, Development and Demonstration 
(RD&D) Roadmap, p rio ritiz a tio n  m ethodo logy , and  p rio ritiza tio n  database  in  F isca l Y ear 2012 
(F Y 12) estab lished  in itia l in fo rm ation  and  a p rocess for the JP D O  and  p a rtn e r agencies to
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4 See A ppendix B: UAS N ational Goals and Objectives Source Documents.



co llab o ra te  in  th e ir  e ffo rts  to  iden tify  and  address R & D  needs fo r U A S  capab ilities  b ey o n d  2015. 
A ssessm en t o f  R & D  need s an d  p rio ritiz in g  the ac tiv ities is an  e ssen tia l e lem en t o f  the 
C o m p reh en siv e  Plan.

T he F A A 's  c h ie f  m issio n  is to  ensure  the safe ty  and  e ffic ien cy  o f  the N A S . T h is inc ludes m anned  
and  u n m an n ed  a irc ra ft opera tions. W hile  the  ex p an d ed  use  o f  U A S p resen ts  great opportun ities, 
it a lso  p resen ts sig n ifican t ch allenges as u n m an n ed  a irc ra ft system s are  in h eren tly  d iffe ren t from  
m an n ed  a ircraft.
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Safety, Privacy, Civil Rights, Civil Liberties & Security
Members o f  the NextGen SPC agree on the need to address privacy concerns of the public at large while safely 
integrating UAS in the NAS. As use o f UAS by civil agencies and private industry grows, preserving the privacy, 
civil rights, and civil liberties o f individuals becomes increasingly important. In October 2012, the SPC committed to 
working together on this issue and suggested that answers to privacy policy questions could be accomplished in 
stages.
The FAA also recognizes the importance o f non-safety related issues, such as privacy and civil liberties, physical 
security, and potential economic opportunities, which all Federal agencies and stakeholders participating in the 
development o f UAS policy will need to take into consideration as UAS are integrated into the NAS. Specific to 
privacy concerns, the FAA has proposed and is requesting public input on a privacy approach for the UAS test site 
program that attempts to prudently address privacy concerns by emphasizing transparency, public engagement, and 
compliance with existing law.
The UAS test sites authorized by Congress can provide an opportunity for development and demonstration by the 
test site operators and users o f policies and operating approaches that would address both UAS operator mission 
needs and related individual privacy concerns. The lessons learned and best practices established at the test sites may 
be applied more generally to protect privacy in UAS operations throughout the NAS. This incremental approach will 
provide an example to both private and public sectors on a safe and secure way to employ UAS that is consistent 
with the need for privacy.
Federal agencies are mindful that national defense and homeland security measures are to be designed and 
perfonned without diminishing the privacy, civil rights, and civil liberties o f individuals. There are specific laws 
applicable to public agencies that ensure that those agencies follow privacy principles. In addition, many agencies 
have their own internal privacy policies providing guidance to their employees about the importance o f privacy, civil 
rights, and civil liberties. Robust privacy policies, privacy impact assessments, and privacy compliance reviews or 
audits are just some o f the tools that Federal agencies may use as mechanisms to protect individual rights and 
liberties.
Although there is no Federal law that specifically addresses privacy concerns with respect to civil UAS operations, 
many states have laws that protect individuals from invasions of privacy which could be applied to intrusions 
committed by using a UAS.
Integrating public and civil UAS into the NAS carries certain national security implications, including cyber and 
communications security, domestic framework for US government operations, national airspace and defense, airman 
vetting/general aviation, and privacy concerns. In coordination with the National Security Staff at the White Flouse, 
the FAA is working in conjunction with relevant agency partners on an Interagency Policy Committee to address 
these issues.
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T h e sec tions tha t fo llo w  h ig h lig h t the  resu lts o f  the FY 12 activ ities and  exp la in  how  these  p ieces 
are  a p a rt o f  o r m ay  in fluence  the C om prehensive  P lan  for U A S in teg ra tio n  in  the N A S.

2 .  A p p r o a c h

S evera l in itia tives h av e  adv an ced  in  para lle l to  p lan  fo r the  in teg ra tion  o f  U A S in the  N A S. T hey  
add ress the  n eed  fo r a co m m o n  se t o f  goals, a com m on  u n d erstan d in g  o f  how  U A S w ill operate  
in  the  N A S , a tim elin e  fo r acco m p lish in g  the ac tiv ities  req u ired  to  a llow  fo r safe  in teg ra tio n  o f  
U A S , an d  a w ay  to  eva lua te  re sea rch  needs th a t enab le  p ro m p t tech n o lo g y  im p rovem en ts to 
su p p o rt the  successfu l ex ecu tio n  o f  that tim eline . T he h ig h ligh ts  o f  these  activ ities are inc luded  
here.

2.1 UAS N a t i o n a l  G o a l s ,  O b j e c t i v e s ,  a n d  T a r g e t s
T he JP D O  dev e lo p ed  th e  U A S  N atio n a l G oals, O b jectives, and  T arge ts  in  co o rd ina tion  w ith  
execu tive- and  w o rk in g -lev e l rep resen ta tiv es  p ro v id ed  by  the  N ex tG en  p a rtn e r agencies. T he 
in te rag en cy  team  em p h asized  th a t the  U A S N ationa l G oals m u st rep resen t the ach ievab le  U A S 
cap ab ilities , co n sid e rin g  u se r  an d  s takeho lder m issio n  needs, ty p e  o f  opera tions, and  opera tional 
b o undaries.

T h e  in itia l fram ing  o f  the  U A S  N atio n a l G oals and  O b jectives leveraged  12 k ey  source 
d o c u m e n ts ,5 inc lu d in g  U A S  ro adm aps, p lans, and  in teg ra tion  effo rts  from  various agencies. K ey  
goals, ob jec tives, req u irem en ts , su pporting  activ ities , and  dates from  app licab le  reference  
d o cu m en ts  p ro v id ed  in sig h t in to  agen cy -sp ecific  U A S in itia tives. T he com m on  goals and  them es 
re flec ted  in  the ex trac ted  da ta  se rv ed  as th e  basis  for the  d ev e lo p m en t o f  six  U A S  N ationa l G oals 
and  e ig h t O bjectives. T h ese  U A S  N atio n a l G oals and  O b jec tives are no t d irec tly  linked  on  a 
o ne-fo r-one  basis, b u t ra ther, a specific  ob jec tiv e  cou ld  support a range  o f  G oals.

T h e  fo llow ing  assu m p tio n s fram e the fo rm ula tion  o f  the U A S N ationa l G oals, O b jectives, and  
T argets:

■ R ou tine  o p era tions fo r U A S  shou ld  no t requ ire  excep tions or un iq u e  au thoriza tions.

■ T argets re flec t th e  earlies t start dates m andated  b y  the  F A A  M o d ern iza tio n  and  R eform  

A c t o f  2 0 1 2 6 fo r ach iev in g  initial capab ility  in  support o f  the U A S  N ationa l G oals.

■ T h e  U A S N atio n a l G oals an d  O bjectives m ust a lign  w ith  -  and  no t supersede  -  

govern m en t U n ited  S tates C ode (U .S .C .) title  au tho rities  and  resp o n sib ilities  (see be low  

fo r fu rth er e labora tion).

■ P artn er ag en cy  d o cu m en ts  constitu te  a base lin e  re flec tin g  curren t p lans and  efforts 

to w ard  safe  U A S  in teg ra tio n  in  the N A S .7
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5 Ibid.
6 The FAA M odernization and Reform  A ct o f  2012 specifies the following UAS target dates for safe UAS 
integration into the NAS:
• A ugust 14, 2014 -  Publish a final rule on small UAS. Required by Section 332 (b)(1).
•  Septem ber 30, 2015 -  “N o later than date” for safe integration o f  civil UAS into the NAS. Required by Section 

332(a)(3).
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T h e final se t o f  U A S  N a tio n a l G oals and O b jec tives rep resen ts  the  re su lt o f  severa l ite ra tions o f  
re fin em en t and  rev iew  b y  p a rtn e r  agencies and  app roval by  the U A S  N ationa l P lan  P artner 
A g en cy  S en io r-L ev e l E x ecu tiv es  d esigna ted  b y  th e  JP D O  B oard.

T h e  C o m p reh en siv e  P lan  does no t supersede g o v ern m en t U .S .C . title  au tho rities and  
respo n sib ilities . T he U A S  N atio n a l G oals and  O b jec tives p ro v id e  a fram ew ork  fo r in te ragency  
co o rd in a tio n  an d  p lann ing . G o v ern m en t agencies w ill co m p ly  w ith  the ir ow n p rocesses, po lic ies, 
an d  standards reg a rd in g  a irw orth iness, p ilo t, a ircrew  and  m ain ten an ce  p erso n n e l certifica tion  and  
recu rren t tra in ing . T h e  au th o rity  to  safely  conduct p u b lic  a irc ra ft opera tions in the  N A S  is 
deriv ed  from  T itle  49 , U n ited  S tates C ode (49 U .S .C . §§ 4 0 102(a) (41) and  40125). I f  no 
g o v ern m en t U A S  p ro cesses , p o lic ie s , or standards ex ist, it is recom m ended  tha t the  ag en cy  app ly  
specific  p ro v is io n s o f  14 C ode o f  F ederal R egu la tions (C F R ) app licab le  to  c iv il U A S operations 
w h en  th ey  are p u b lished . T he appropria te  p ub lic  o r  c iv il au tho rity  w ill be resp o n sib le  for 
estab lish in g  the req u irem en ts  ca lled  out in  the U A S  N atio n a l O bjectives.

2 .1 .1  UAS N a t i o n a l  G o a l s
1. Routine Public Small UAS Visual Line-of-Sight (VLOS) Operations Conducted in the 
NAS (without special authorization; i.e., Certificate of Authorization) (2015)8

-  In itia l C ap ab ility 9: O pera tions o u tside  o f  C lass B /C  a irspace  and  no t o v er p o p u la ted  
areas.

-  F u ll C a p a b ility 10: O pera tions in  all app licab le  d om estic  a irspace  c lasses sub jec t to  
a irsp ace  requ irem en ts.

2. Routine Civil Small UAS VLOS Operations Conducted in the NAS (without special 
authorization; i.e., Special Airworthiness Certificate) (2015)

-  In itia l C apab ility : O pera tio n s ou tside o f  C lass B /C  a irspace  and  no t over p o p u la ted  
areas.

-  F u ll C apability : O p era tio n s in all app licab le  d om estic  a irspace  c lasses sub jec t to 
a irspace  req u irem en ts .

3. Routine Public UAS Operations in the NAS (2015)
-  In itia l C apab ility : U sing  m itiga tion  for U A S lim ita tions to  com ply  w ith  14 C F R  P art 91 

requ irem en ts.
-  F u ll C apability : U A S  com pliance  w ith  rev ised  o p era ting  requ irem en ts add ressing  

un iq u e  U A S  attribu tes.

4. Routine Civil UAS Operations in the NAS (2020)
-  In itia l C apab ility : U sin g  m itiga tion  for U A S lim ita tions to  com ply  w ith  14 C F R  P art 91 

requ irem ents.

7 See Appendix B: U AS N ational G oals and Objectives Source Documents.

sDates assigned to the UAS N ational Goals indicate when the Initial Capability w ill be available.
9 Initial Capability: A n initial im plem entation available for operations that supports the planned UAS N ational Goal.
10 Full Capability: A  final im plem entation available for operations that com pletes the planned UAS N ational Goal.



-  F u ll C apab ility : U A S co m pliance  w ith  rev ised  o p era ting  req u irem en ts  add ressing  
un iq u e  U A S  attribu tes.

5. Define, Determine, and Establish Acceptable Levels of Automation for UAS in the NAS 
(TBD)11

6. Foster U.S. International Leadership in UAS Capabilities and in Standards Development 
(Ongoing)

-  In itia l C apab ility : U A S  operations in a irspace  w here  the U .S . has the  re sp o n sib ility  for 
th e  p ro v is io n  o f  A ir T raffic  Serv ices (A T S).

-  F u ll C apab ility : H arm o n ized  U A S  o p era tions in  acco rdance  w ith  In ternational U A S 
S tandards and  R ecom m ended  P rac tices (S A R P s).

2.1.2 UAS N a t i o n a l  O b j e c t i v e s
1. Establish Applicable Certification and Training Requirements for Pilots/Crew Members, 
Other UAS Operational Personnel, and Appropriate Air Navigation Service Provider 
(ANSP) Personnel

1.1. D ete rm in e  the  ro les and  responsib ilities  o f  app licab le  p ilo ts /c rew  m em bers, o ther 
U A S  o p era tio n a l personnel, and  app rop ria te  A N S P  p erso n n el for safe U A S 
in tegra tion .

1.2. D ev e lo p  and  p ro p o se  regu la to ry  changes, as requ ired , to  define  licensing  
(certifica tio n ) and  tra in ing  req u irem en ts  fo r  p ilo ts /c rew  m em bers, o th e r U A S 
opera tio n a l p e rsonne l, and  app rop ria te  A N S P  p ersonnel (address in  14 C F R  P art 61, 
63, 65, and  141-147).

1.3. P u b lish , i f  req u ired , final ru le req u irem en ts  fo r app licab le  p ilo ts /c rew  m em bers, o ther 
U A S  opera tio n a l personnel, an d  app rop ria te  A N S P  personnel.

1.4. B eg in  tra in in g  and  certification  in itia tives fo r p ilo ts /c rew  m em bers, o ther U A S 
o p era tiona l pe rso n n e l, and  appropria te  A N S P  personnel.

2. Approve Applicable Medical Requirements and Standards (e.g., address 14 CFR Part
67)

2.1 . D ev elo p  an d  p ro p o se  regu la to ry  changes, as requ ired , to  d efine  d ra ft m ed ical 
req u irem en ts  and  standards.
2 .2 . P u b lish , i f  requ ired , a final m le  estab lish in g  m edical req u irem en ts  and  standards.

3. Establish Applicable Airworthiness Certification Requirements
3.1. F ac ilita te  th e  in itia tio n  o f  applicab le  c lassifica tio n  and  basis  o f  a irw orth iness 

certification .
3.2. F ac ilita te  the  d ev e lo p m en t o f  d raft a irw o rth in ess  design  standards.
3.3. D evelop  ap p licab le  d ra ft a irw orth iness certifica tio n  adv iso ry  circu lars.
3.4. A p p ro v e  and  p u b lish  final system  airw o rth in ess  certification  ad v iso ry  circulars.
3.5. E nsu re  th a t a  ro b u st and  in teg ra ted  test en v iro n m en t is availab le  to  develop , test, and  

evaluate  U A S.
3.6. A d m in is te r ce rtifica tion , includ ing  A d v iso ry  C ircu la r (A C ) g u idance  and  oversight.
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4. Implement Small UAS Rules
4.1 . D evelop  an d  p u b lish  sm all U A S R ules for opera tions w ith in  V L O S  o f  the p ilo t or 

observer.
4 .2 . Issue  p e rm its  to  op era te  as app licab le  to  sm all U A S (FA A ).

5. Approve the Use of Ground Based Sense and Avoid (GBSAA) for UAS Operations
5.1. D efine  G B S A A  p erfo rm ance  req u irem en ts  fo r access to  a ll app licab le  dom estic  

a irspace  c lasses sub jec t to  a irspace  requ irem en ts an d  c lasses o f  aircraft.
5 .2 . D efine  G B S A A  equ ip m en t and  opera tin g  req u irem en ts  fo r access to  all applicab le  

d om estic  a irsp ace  c lasses sub jec t to  a irspace  req u irem en ts  and c lasses o f  a ircraft.
5 .3 . T est G B S A A  eq u ip m en t and p rocedu res.
5.4. A pp ro v e  G B S A A  opera tions fo r ro u tin e  use.

6. Approve the Use of Airborne Sense and Avoid (ABSAA) for UAS Operations
6.1 . D efine  A B S A A  perfo rm an ce  req u irem en ts  fo r access to  a ll app licab le  dom estic  

a irspace  c lasses sub jec t to  a irspace  req u irem en ts  and  classes o f  aircraft.
6.2. D efine  A B S A A  equ ip m en t and o p era ting  requ irem en ts fo r access to  all app licab le  

d om estic  a irsp ace  c lasses sub jec t to  a irspace  req u irem en ts  and  classes o f  aircraft.
6 .3 . T est A B S A A  equ ip m en t and  p rocedures.
6 .4. A m end  14 C F R  91.113 (R igh t-o f-w ay-ru les) to  a llow  A B S A A
6.5. A pprove A B S A A  opera tions fo r rou tin e  use.

7. Develop and Integrate UAS Enabling Technologies within the NAS Infrastructure to 
Support Appropriate Levels of Automation

7.1 . C oord inate , develop , an d  refine  ex isting  an d /o r em erg ing  on to log ies for au tom ation . 
B aseline  the o n to lo g y (ies) in  o rd er to  p rov ide  standard  te rm ino logy , roles, 
resp o n sib ilitie s , m o d es, and  levels fo r u sage  in: req u irem en ts  analysis , standards 
developm en t, m o d elin g  and  s im ula tions assessm en ts, system s developm ent, 
p ro ced u res  deve lo p m en t, testing , certifica tion  p rocesses, tra in in g  d o cum en ta tion , and  
research  specifica tions. M ain ta in  consistency  and  in te roperab ility  w ith  o ther 
au to m atio n  system s to enable  fu ture system s o f  system s in tegration .

7.2. D evelop  a U A S  A utom atio n  R oadm ap  (U A R ) tha t eva lua tes the  use  o f  increasing  
levels o f  au to m atio n  w ith in  the co n tex t o f  F A A  N ex tG en  in frastru c tu re  and 
s tak eh o ld er R & D  capab ilities. C on tinue  to  coo rd ina te  and  u p d a te  the  U A R  along  w ith  
the N ex tG en  U A S  R D & D  R oadm ap.

7 .3 . D eterm in e  the  req u irem en ts  and  develop , certify , and fie ld  U A S  enab ling  
tech no log ies to  sup p o rt enhanced  au tom ation  capab ilities.

8. Approve Integrated Operations for Manned Aircraft and UAS in the NAS
8.1. D evelop  U A S  agency-specific  In teg ra tio n  T ran sitio n  P lans.
8.2. D evelop  A irsp ace  In tegra tion  S afe ty  C ase/A ssessm ent.
8.3. D evelop  and  p u b lish  opera tional standards, p rocedures, and gu idance  fo r U A S 

airspace  o p era tio n s (R egu la tions, P o licy  D ocum en ts, A d v iso ry  C ircu lars, O rders, 
N o tices, H an dbooks, and  M anuals).



8.4. D evelop  and  p u b lish  opera tiona l s tandards, p rocedures, and  g u idance  re la tive  to  
a irp o rt fac ilities  and  U A S  surface o p era tions (R egu la tions, P o licy  D ocum ents, 
A d v iso ry  C ircu la rs , O rders, N o tices , H andbooks an d  M anuals).

2.2 I n t e g r a t i o n  o f  C i v i l  UAS in  t h e  NAS R o a d m a p  (FAA’s I n t e g r a t i o n  R o a d m a p )
T h e F A A ’s In teg ra tio n  R o ad m ap  con ta ins F A A -d ev e lo p ed  goals, m etrics (ac tiv ities), and  ta rg e t 
da tes (o r da te  ranges), an d  inco rpo ra tes m an y  re la ted  U A S A v ia tion  R u lem ak in g  C om m ittee  
(A R C ) reco m m en d a tio n s. T he F A A ’s In teg ra tion  R oadm ap  is a five-year p lan , and  ta rg e t dates 
are  g en era lly  lim ited  to th is ho rizon . The F A A  w ill reflec t n ecessa ry  changes to  the  ex is tin g  set 
o f  goals , m etrics, and  ta rg e t da tes in  yearly  up d a tes  to  the F A A ’s In teg ra tion  R oadm ap . T hese 
ann u a l up d a tes  enab le  track in g  and  p rog ress rep o rtin g  as reco m m en d ed  b y  the  G A O .

T h e  goals are, fo r the m o st p art, in tended  to  be  add ressed  concu rren tly . T h e  m etrics help  
estab lish  and  m ain ta in  co m m o n  governm en t an d  ind u stry  expec ta tions, an d  enab le  ob jec tive  
assessm en ts  o f  the p ro g ress  m ad e  tow ard  acco m p lish in g  each goal. T he goals and  m etrics 
co llec tiv e ly  re flec t the  in crem en ta l approach  to  U A S  certifica tion  and  in teg ra tion , and  estab lish  a 
set o f  stra teg ic  o b jec tives th a t can guide the  defin itio n  o f  low er-level ac tiv ities, schedules, and 
reso u rce  requ irem en ts.

G oals and  m etrics w ere  d ev e lo p ed  fo r each  o f  the  fo llow ing  U A S  focus areas:
(1) C ertifica tion  R eq u irem en ts  (A irw orth iness)
(2) C ertifica tion  R eq u irem en ts  (P ilo t/C rew )
(3) G round  B ased  S ense  and  A v o id  (G B S A A )
(4) A irbo rne  S ense  and  A v o id  (A B S A A )
(5) C on tro l and  C om m u n ica tio n s (C 2)
(6) Sm all U A S  and  O th er R ules
(7) T est R anges
(8) A ir T raffic  In te ro p erab ility
(9) M isce llan eo u s

T h ese  focus areas rep resen t th e  elem ents th a t shou ld  be ad d ressed  to  en ab le  U A S  in tegra tion  in 
the  N A S . F igu re  1 is an  ex am p le  o f  the in fo rm ation  con ta ined  in  the  F A A ’s In teg ra tion  
R oadm ap .

UAS Comprehensive Plan
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Integration Roadmap Goals: Certification Requirements (Airworthiness)
* Goal 1: FAA initial certification process established for one or more civil applicants by 2014.
■ Goal 2: FAA’s initial issue papers for one or more standard airworthiness certification projects are 

available by 2014.
■ Goal 3: FAA’s unique certification requirements identified through issue papers that have matured for one 

or more standard airworthiness certification projects by 2015.
* Goal 4: FAA certification requirements updated and systems certified as necessary.

> One or more Pathfinder certification projects were defined through government- 
industry plans (e.g., Project Specific Certification Plans (PSCPs)) (2nd Quarter of 2013)

> e or more Pathfinder certification projects underway (4th Quarter of 2013)

FAA's initial certification issues defined for the certification basis or new and novel systems (e.g., UAS control 
station, airframe, control system, propulsion system, ground support equipment (GSE), etc.) (4*h Quarter of 2013)

k  One or more Pathfinder standard airworthiness certification projects complete initial 
^ certification planning (2014)

jgk, FAA's unique certification requirements for new and novel systems (e.g., UAS control 
x  station, airframe, control system, propulsion system, GSE, etc.) published (2015)

One or more Pathfinder standard airworthiness certification 
projects completed if all associated activities are completed per 
the nominal certification process (2017)

 ̂Other certification programs 
completed, based on timely 
applications and system 
commonality/complexity 
(2017-2020)

1 12 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 22
Far-term Metrics:
■ Certification requirements updated as necessary
■ UAS certified as necessary

Figure 1 -  Example: Airworthiness Certification Requirements Activities (Metrics)

2 .3  UAS R e s e a r c h  a n d  D e v e l o p m e n t  (R&D) P r i o r i t i z a t i o n
T h e F A A  has estab lish ed  R & D  p rio rities to  su ccessfu lly  ach ieve  U A S capab ilities  env isioned  in 
2015 . H ow ever, the  U A S N a tio n a l G oals to  be ach iev ed  a fte r in itia l in teg ra tion  in  2015 requ ire  
tech n o lo g y  so lu tions th a t are  no t fu lly  availab le  today. U n d erstan d in g  an d  p rio ritiz in g  R & D  
n eed s asso c ia ted  w ith  each  o f  the  U A S N atio n a l G oals is c ritica l to  ach iev in g  robust in teg ration  
o f  U A S  in  the N A S . E ach  p a rtn e r agency  b rings un iq u e  needs and  p o ssesses  a s ign ifican t body  
o f  expertise  re su ltin g  from  h isto rica l investm en ts in  U A S opera tions. A s a resu lt, R & D -rela ted  
ac tiv ities u n d ertak en  in  FY 12  have estab lished  a p rocess b y  w h ich  the  p a rtn e r agencies can  share 
in fo rm atio n  and  co o rd in a te  th e ir  research  to  support the U A S N ationa l G o als, m ax im ize  the 
re tu rn  on  in v estm en t do llars , and  ensure th a t research  p roduc ts address th e  F A A ’s needs beyond  
2015.

T h e  F Y 12  U A S R & D  effo rts , focused  on estab lish in g  a basis  fo r iden tify in g  and  p rio ritiz in g  
R & D  n eed s, inc lude  the  fo llow ing:

■ D ev e lo p in g  an d  issu in g  a N ex tG en  U A S R D & D  R o adm ap , w h ich  p ro v id ed  a ca ta log  o f  
R & D  efforts.

■ E stab lish in g  JP D O  and  m u lti-ag en cy  team s to  facilita te  co o rd in a tio n  o f  R & D -re la ted  

efforts.

■ D evelo p in g  an ap p ro ach  fo r p rio ritiz ing  R & D  top ics b ased  on  the U A S  N atio n a l G oals.O Page 13 o f  26
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T he p rio ritiz a tio n  o f  R & D  top ics  began  w ith  the  N ex tG en  U A S R D & D  R o a d m a p . 12 D ev elo p ed  in 
2011 an d  s igned  in  2012 , the  R oadm ap  is a ca ta log  o f  ongo ing  and  p lan n ed  R & D  efforts b e ing  
co n d u c ted  b y  the  N ex tG en  p a rtn e rs  to  support the  in teg ra tion  o f  U A S  o p era tions in  the N A S. 
A d d itio n a lly , the  p ro cess  es tab lish ed  a m eans fo r p a rtn e r agencies to  exchange in fo rm ation  and 
coo rd in a te  w ith  the FA A . S ub jec t m atter experts  from  the p a rtn e r agencies -  FA A , N A S A , D oD , 
D H S , an d  D O C  -  c o n trib u ted  to  the  N extG en  U A S R D & D  R o a d m a p , iden tify in g  p lan n ed  and  
o ng o in g  w o rk  and  c ritica l R & D  challenges in  th e ir  areas o f  expertise . T he N extG en  U A S R D & D  
R o a d m a p  d e fin ed  23 ch a llen g es w ith in  the  fou r techn ica l tracks o f  C om m u n ica tio n s, A irspace  
O pera tions, U n m an n ed  A ircraft, and  H um an  S ystem s In tegration .

T he F Y 12 R & D  effo rt u se d  th e  N extG en  U A S R D & D  R o a d m a p  and  o th e r stud ies to  estab lish  a 
p rio ritiza tio n  app roach  lin k ed  to  the  U A S N atio n a l G oals. T h is ac tiv ity  es tab lish ed  p rospective  
R & D  top ics, p rio ritiza tio n  ca tegories, a U A S  R & D  database , and  an in itia l list o f  p roposed  
h ig h -p rio rity  R & D  n eed s to  ach ieve  the U A S  N ationa l G oals. R ep resen ta tiv es  from  p artn er 
agencies p a rtic ip a ted  in  d ev e lo p in g  and rev iew in g  the m eth o d o lo g y  an d  th e  p re lim in ary  resu lts.

T he m e th o d o lo g y  inco rp o ra tes  fou r steps:
■ U se  the  U A S  N atio n a l G oals to  rep resen t the  requ irem en ts d riv in g  R & D  needs.

■ D evelop  a d e ta iled  list o f  p ro spec tive  R & D  top ics (the FY 12  effo rt iden tified  244 top ics 
ad d ressin g  52 aspec ts  o f  U A S  in tegra tion  in  the N A S).

■ A ssign  a p rio rity  ca teg o ry  (S afe ty  C ritical, N ecessary , E nhances, N o t A p p licab le ) to  each 

o f  the R & D  top ics  w ith  resp ec t to each  o f  the  U A S  N ationa l G oals b eyond  in itia l 
in teg ra tion  in  2015 .

■ S um m arize  the  p rio ritized  topics associa ted  w ith  each  o f  the  23 R & D  challenges 

iden tified  in  the  N ex tG en  U A S R D & D  R oadm ap .

O ne o f  the  m a jo r ou tco m es o f  th e  FY 12 effo rt inc ludes d ev e lopm en t o f  an  in itia l U A S R & D  
p rio ritiza tio n  d a tab ase  c rea ted  b y  a team  o f  sub jec t m a tte r experts  w o rk ing  w ith  partn er agency  
rep resen ta tiv es . T he d a tab ase  docum ents the re la tionsh ips am ong  iden tified  R & D  needs, R & D  
cha llenges, U A S  N a tio n a l G oals , an d  re la tive  p rio rities. It w ill b e  u sed  as a basis  for m ore 
ex tensive  FY 13 U A S  R & D  p rio ritiza tio n  w ork.

2 .3 .1  I n t e r a g e n c y  R e s e a r c h  C o l l a b o r a t io n

In  ad d itio n  to  the  JP D O -led  resea rch  co llabora tion , the  F A A  has b een  in c reasin g  its research  
co llabo ra tion  w ith  the  N ex tG en  partn er agencies. D eta ils o f  those  efforts are  lis ted  in  the  
p a rag rap h s below .

T he FA A  is p ro v id in g  su b jec t m a tte r experts to  support N A S A ’s “U A S  In teg ra tion  in  the N A S ” 
p ro jec t to  rev iew  resea rch  o b jec tives and assum ptions. T he FA A  an d  N A S A  have  shared  U A S 
resea rch  p ro jec t p lan s an d  analysis resu lts, and  h av e  iden tified  the  n eed  to m in im ize  dup lica tive

12 Joint Planning and D evelopm ent Office, (2012, M arch) 
http://w w w .indo.gov/librarv/20120315 U A S% 20RD andD % 20Roadm ap.pdfO Page 14 o f  26

http://www.indo.gov/librarv/20120315


efforts an d  determ ine  h o w  U A S  research , expertise , an d  asse ts can  be  leveraged  b e tw een  them . 
T h ere  is an  u m b re lla  in te rag en cy  ag reem en t fo r U A S  resea rch  b e tw een  the  FA A  and  N A S A , 
w h ich  w ill a llow  the  FA A  to  cen tra lize  an d  focus its co llabo ra tion  w ith  N A S A  w hile  cap ita liz ing  
on  ex p ertise  across all N A S A  research  cen ters. S pecific  focus w ith  N A S A  is  in  the areas o f  
H u m an  S ystem s In teg ra tio n , C o m m unica tions, C ertifica tion , S epara tion  A ssu rance /S ense  and  
A void  In teroperab ility , an d  In teg ra ted  Test and  E valuation .

T h e  FA A  and  D oD  have co llab o ra ted  on the D efense  D e p a rtm e n t’s U A S  -  A irspace  In tegra tion  
(U A S -A I) Q u ick  R eac tio n  Test. T he FA A  is a lso  co llabo ra ting  w ith  D oD /U S N O R T H C O M  on 
th e  fo llo w -o n  Jo in t T est, w h ich  com m enced  at the end  o f  ca len d ar y ea r 2012 . In  add ition , the 
F A A  co n d u c ted  an ev a lu a tio n  o f  the  D oD  Jo in t C onO ps fo r U A S -A I, w h ich  focuses on  near- 
te rm  ad v an ced  acco m m o d a tio n  o f  U A S in  the N A S . T he su ite  o f  p ro p o sed  fligh t p ro file  tests w ill 
po ten tia lly  serve  as an  in crem en ta l step to  in fo rm  the  FA A ’s In teg ra tio n  R oadm ap .

T he F A A  an d  D H S co llab o ra ted  on the F A A ’s D em o 4. D em o 4 ’s h ig h -lev e l research  ob jectives 
w ere  to  assess  the  ab ility  fo r an  in d ependen t G round-B ased  V o ice  C om m u n ica tio n  System  to 
resto re  co m m u n ica tio n  b e tw een  the  U A S p ilo t and  A T C  in the even t o f  a lost link /lost 
co m m u n ica tio n  scenario . T h e  ob jectives also  tested  the v iab ility  o f  p ro v id in g  an independen t 
C o ck p it D isp lay  o f  T ra ffic  In fo rm atio n  system  to a id  a U A S p ilo t in  track ing  ow n-sh ip  
in fo rm atio n  in  the ev en t o f  a lost link /lost com m unica tion  scenario . T he U A S  D em onstra tion  
T eam  su ccessfu lly  co m p le ted  D em o 4  b y  observ in g  a C ustom s and  B o rd er P ro tec tion  opera tional 
fligh t in O c to b er 2012.

2.4 T e s t  R a n g e s
D urin g  F Y 12 , th e  F A A  in itia ted  a p rog ram  fo r te s t ranges in  acco rd an ce  w ith  the  FA A  
M o d ern iza tio n  and  R efo rm  A c t o f  2012. T h is e ffo rt su ccessfu lly  g enera ted  a  Screen ing  
In fo rm atio n  R eq u est (S IR ) a fte r a pub lic  com m en t p e rio d  and  p u b lic  w eb inars, w ith  a lm ost 800 
reg istran ts , to  address q u estio n s on  the  test ranges. A ll com m en ts w ere  ad jud ica ted  and  the final 
S IR  so lic iting  app lica tio n s w as p u b lished  on  F eb ruary  14, 2013 . T he dead lin e  fo r subm itting  
app lica tio n s w as M ay  6, 2013 . T he F A A  is cu rren tly  evaluating  the ap p lica tions and  an tic ipates 
tha t the te s t s ites w ill be  se lec ted  b y  the end  o f  ca len d ar year 2013 . A s p a rt o f  the test range 
ag reem en ts, the F A A  w ill be  co llec ting  in fo rm ation  th a t w ill he lp  in fo rm  fu ture ru lem ak ing  
ac tiv ities an d  o ther p o licy  dec is io n s re la ted  to  safety , p rivacy , an d  econom ic  grow th . In addition , 
N ex tG en  p a rtn e r  agencies w ill leverage th e ir  ind iv idual and  netw o rk ed  lab o ra to ry  fac ilities  and 
te s t in frastruc tu re , as ap p ro p ria te , to  advance the  goals and  o b jec tives o f  th is  plan.

2.5 S m a ll UAS R u le
A  N o tice  o f  P ro p o sed  R u lem ak in g  (N P R M ) on sm all U A S is u n d er d ev e lo p m en t w ith  the in ten t 
to p ro v id e  safe sm all U A S  access to  the  N A S . T he N P R M  for sm all U A S  is b e in g  d rafted  and  is 
ta rg e ted  fo r re lease  in  2014 .

3 .  I n t e g r a t e d  A p p r o a c h  a n d  t h e  P a t h  F o r w a r d

A s describ ed  in the p rev io u s section , m any  p ara lle l ac tiv ities have  b een  co n d u cted  to  support the 
g en era tio n  o f  th is  C o m p reh en siv e  P lan. E ach  o f  th ese  p ieces p lay s a critica l ro le  in u ltim ate ly  
ach iev ing  the  safe  in teg ra tion  o f  U A S in the  N A S.
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A ch iev in g  app roval o f  the  U A S  N ational G oals an d  O b jectives b y  the N ex tG en  partners w as a 
k ey  acco m plishm en t, since  th is  a llow ed  the s takeho lders to  w ork  in  u n iso n .13 W ith  six  approved  
N a tio n a l G oals and  e ig h t O b jectives, there  is a co m m o n  fram ew ork  and  tim eline  to  beg in  the 
U A S  in teg ra tion  w ork . T h e  overarch ing  app roach  for the  G oals is to  a llow  pub lic  in teg ration  to 
lay  the  fram ew ork  fo r c iv il in teg ration . T he first tw o  G oals app ly  to  sm all U A S (under 55 
p o u n d s) w ith in  V L O S , a ssu m in g  the  p u b lic  rea lm  w o u ld  be  acco m p lish ed  first and  civ il w ould  
fo llow ; the  th ird  an d  fo u rth  G oals apply  to  the o th e r U A S , w ith  the  sam e process: p u b lic  w o u ld  
o ccu r first and  c iv il w o u ld  fo llow . G oal 5 w as e stab lish ed  to  p lan  and  m an ag e  g row ing  
au to m atio n  capab ilities  th ro u g h  research , and  G oal 6 p rov ides the  o p p o rtu n ity  for the U .S . to  
rem ain  leaders in the  in te rn a tio n a l forum . T he sum  o f  these  G oals show s a phased -in  approach  
fo r U A S  in teg ra tion  in  the  N A S.

T he F A A ’s U A S C o n O p s p ro v id es  the m ech an ism  to enab le  in teg ra tion  o f  U A S needs in to  the 
F A A ’s N ex tG en  Im p lem en ta tio n  P lan . A ssessm en t o f  R & D  needs to  su p p o rt the U A S  C onO ps 
and  p rio ritiz in g  the ac tiv ities  is an  essen tia l e lem en t o f  the C o m prehensive  P lan. S ince  the  F A A  
has a lread y  d efin ed  c ritica l re sea rch  to  support w h a t is req u ired  fo r 2015 , the F Y 13 R & D  
p rio ritiz a tio n  e ffo rt add resses R & D  efforts in  su p p o rt o f  U A S in teg ra tio n  beyond  2015. T he 
FY 13 R & D  p rio ritiza tio n  ac tiv ity  w ill develop  these  needs and  iden tify  ongo ing  research  efforts 
in  c lo se  co o rd in a tio n  w ith  the  p a rtn e r  agencies.

T he n eed  for new  cap ab ilities , m itiga tions, and  v e rifica tion  and  v a lid a tio n  m ethods to enable safe 
o p era tions w ill requ ire  the  developm en t, in teg ra tion , and  im p lem en ta tio n  o f  em erg ing  and  new  
techno log ies. A d v an ced  p lan n in g  is essen tia l, since  lead  tim es fo r d ev e lop ing  tech n o lo g y  for full 
im p lem en ta tio n  o f  U A S  N atio n a l G oals b ey o n d  2020  can  span  m an y  years. T he scope o f  issues 
in v o lv ed  in U A S in teg ra tio n  in  the  N A S d ic ta tes tha t R & D  activ ities  m u st be  w ell u n derstood  
w ith in  an  in teg ra ted  fram ew o rk  in  term s o f  re levance, tim eliness, and  re la tio n sh ip s  am ong 
re la ted  research  ac tiv ities. U sin g  the draft m e th o d o lo g y  g enera ted  in  FY 12  as gu idance , the  
JP D O  w ill lead  a m ore  ex ten siv e  U A S  research  p rio ritiza tio n  ac tiv ity  in F Y 13. T he N ex tG en  
U A S R D & D  R o a d m a p  an d  p rio ritiza tio n  o f  R & D  needs to rep resen t sign ifican t steps tow ard  
p lan n in g  an d  co o rd in a tin g  the  R & D  requ ired  to  ach ieve  the U A S N ationa l G oals. T he JP D O  and 
its partn ers  p lan  to  c o n tin u e  th is ac tiv ity  w ith  the  fo llow ing  n ex t steps:

■ R efin e  the p rio ritiza tio n  m ethodo logy .

■ U pdate  and  re fin e  the  U A S  R & D  prio ritiza tio n  database , in c lu d in g  in co rpo ra tion  o f  R & D  

n eeds asso c ia ted  w ith  p o licy  decisions and  m itig a tio n  o f  id en tified  risks.

■ U pdate  the U A S  R & D  in v en to ry  estab lished  in  the  N ex tG en  U A S R D & D  R oadm ap .

■ C onduct a gap  analy sis  com paring  the inv en to ry  in an  u p d ated  N ex tG en  U A S R D & D  

R oa d m a p  to v a lid a ted  R & D  needs iden tified  b y  the  R & D  p rio ritiza tio n  activity .

■ W ork  w ith  the p a rtn e r agenc ies to estab lish  R & D  C o m m u n ity  o f  In te rest th a t addresses 

in teg ra tion  o f  U A S  in the N A S .
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■ Id en tify  fu rth er steps to  fill the  gaps and  p lan , coord inate , and  assess p rog ress o f  R & D  
asso c ia ted  w ith  the  U A S  N ationa l G oals.

T h e  F A A ’s In teg ra tio n  R o ad m ap  lays out a ro llin g  five-year p lan  fo r im p lem en ting  U A S 
in teg ra tio n  in  the N A S . It supports  the  U A S  N ationa l G oals and  O b jectives and  an tic ipates the 
tech n o lo g y  and  p ro ced u ra l en hancem en ts req u ired  to  m ak e  in teg ra tion  happen . In general, it 
p ro v id es  a tim eline  for p h ased -in  in tegra tion  o f  U A S  in the  N A S. T he F A A ’s In teg ra tion  
R o ad m ap  w as shaped  b y  in d u stry  recom m endations rece ived  th ro u g h  the F A A ’s U A S A R C  and 
im p lem en ta tio n  deta ils  w ill be  ad d ed  th rough  FY 13.

In  add ition  to  the  ac tiv ities  lis ted  above, tw o  o ther ac tiv ities are u n d erw ay  th a t are  critical to  the 
successfu l in teg ra tion  o f  U A S  in  the N A S. T h e  sm all U A S  R u le  is u n d er d eve lopm en t, and  is 
ex p ec ted  to  b eg in  to  add ress the first tw o U A S  N ationa l G oals. A lso , the  te s t range p ro g ram  has 
been  d efin ed  and  in itia ted . T he F A A  antic ipates the se lec tion  w ill be  an nounced  b y  the  end  o f  
ca len d ar y ear 2013 . T he sm all U A S  R ule and  the  te s t range p ro g ram  activ ities  are  inc luded  in  the 
F A A ’s In teg ra tion  R oadm ap .

4 .  C o n c l u s i o n

U A S  p la y  a un ique  ro le  in  th e  sa fe ty  and secu rity  o f  m an y  U .S . m ilita ry  and  c iv il m issions. D ue 
to  the d iverse  u tility  th a t U A S  offer, th e ir use  is expec ted  to  increase  ex p o n en tia lly  once safe and 
e ffic ien t in teg ra tio n  in  the N A S  is accom plished . A s a resu lt, dev e lo p in g  a safe and  e ffic ien t w ay  
fo r U A S  to opera te  in  the  N A S  w ith  m anned  a irc ra ft has b eco m e a critical issue -  p articu la rly  in 
th e  p lan n in g  and  im p lem en ta tio n  o f  N extG en.

In 2008 , the  G A O  rep o rted  th a t the  U .S . m u st develop  a c lea r an d  com m on  understan d in g  o f  
w h a t is req u ired  to sa fe ly  an d  ro u tin e ly  o pera te  U A S  in the N A S . C ongress then  enacted  the 
F A A  M o d ern iza tio n  a n d  R e fo rm  A c t o f  2012 , w h ich  la id  ou t a n u m b er o f  req u irem en ts  for 
ach iev in g  U A S in teg ra tion , nam ely , a C om prehensive  P lan  and  a fiv e-y ear R oadm ap. In early  
2012 , the  JP D O  add ressed  th is  cha llenge  b y  assem b lin g  execu tive- an d  w o rk ing -leve l team s 
co m p rised  o f  in d iv idua ls  from  th e  N ex tG en  p a rtn e r agencies. U ltim ate ly , the  w o rk  accom plished  
b y  these  m u lti-ag en cy  team s in  FY 12  p rov ided  the foundation  fo r em bark ing  on the p a th  tow ards 
safe  in teg ra tion  o f  U A S  in th e  N A S . The JP D O  w ill con tinue  to  convene p a rtn e r agency  team s to 
add ress such  issues as security , p rivacy , c iv il righ ts, and  civ il liberties as the  o pportun ity  is 
p resen ted , enab ling  in teg ra tio n  across several k ey  p o licy  areas o f  interest.

S pecifica lly , va lu ab le  re la tio n sh ip s  have b een  estab lished  an d  the  co m m itm en t shared  b y  the 
N ex tG en  p artners is re flec ted  in  th e  U A S N ationa l G oals. D eta ils  req u ired  fo r U A S  in tegra tion  
im p lem en ta tio n  are d esc rib ed  in  the  F A A ’s In teg ra tion  R oadm ap , w h ich  w ill be updated  
annually . A lso , the  o v era rch in g  p ro cess  has b een  defined  for h o w  resea rch  p rio rities to  enable 
em erg in g  tech n o lo g y  w ill b e  id en tified  and  in teg ra ted  in to  the  F A A ’s N ex tG en  Im p lem en ta tio n  
P lan . T h e  te s t ranges w ill b e  p o s itio n ed  to  p rov ide  da ta  to  ass is t w ith  en g ineering  activ ities that 
w ill support in tegration .

C o llec tive ly , the  efforts describ ed  in  this docu m en t rep resen t the  fram ew ork  o f  the U A S  
C om prehensive  P lan . T h ey  w ill con tinue  in  FY 13 and  beyond , as needed , un til safe  in tegration  
o f  U A S  in the N A S  is acco m p lish ed  fo r bo th  p ub lic  and  civ il U A S  users.O Page 17 o f  26



A p p e n d i x  A  -  F A A  M o d e r n i z a t i o n  a n d  R e f o r m  A c t  o f  2 0 1 2 :  U A S  

R e q u i r e m e n t s

To a m e n d  title  49, U n ited  S ta te s  Code, to au thorize  appro p ria tio n s f o r  the F ed era l A v ia tio n  
A d m in is tra tio n  f o r  f i s c a l  y e a r s  2011 th rough  2014, to strea m lin e  p ro g ra m s, crea te  e fficiencies, 
reduce  w aste, a n d  im prove  a v ia tio n  sa fe ty  a n d  capacity, to p ro v id e  sta b le  fu n d in g  f o r  the  
n a tio n a l av ia tio n  system , a n d  f o r  o th er  purp o ses .

T IT L E  III— S A F E T Y  
S ub title  B— U n m an n ed  A irc ra ft System s

SEC. 332. INTEGRATION OF CIVIL UNMANNED AIRCRAFT SYSTEMS INTO 
NATIONAL AIRSPACE SYSTEM
(a) R e q u ir e d  P l a n n in g  f o r  In t e g r a t io n .—

(1)  COM PREHENSIVE PLAN.— N o t later than  270 days after th e  date  o f  enac tm en t o f  th is A ct, 
the S ec re ta ry  o f  T ran sp o rta tio n , in  consu lta tion  w ith  rep resen ta tiv es  o f  the  av ia tio n  industry , 
F edera l agenc ies th a t em p lo y  u nm anned  a ircraft system s tech n o lo g y  in  the  natio n a l a irspace 
system , and  the u n m an n ed  a irc ra ft system s industry , shall deve lop  a com prehensive  p lan  to 
sa fe ly  accelera te  the  in teg ra tio n  o f  civil u n m an n ed  a ircraft system s in to  the  national a irspace  
system .
(2) CONTENTS OF p l a n .— T he p lan  req u ired  u n d er p arag rap h  (1) shall contain , at a m in im um , 
reco m m en d a tio n s or p ro jec tio n s on—

(A ) th e  ru lem ak in g  to  be  conducted  u n d er subsec tion  (b), w ith  specific  
reco m m en d a tio n s on  ho w  the ru lem ak ing  w ill—

(i) define  the  accep tab le  standards for opera tion  an d  certifica tion  o f  civil 
u n m an n ed  a irc ra ft system s;
(ii) ensu re  tha t an y  civ il u nm anned  a irc ra ft sy stem  includes a sense and  avo id  
capab ility ; and
(iii) es tab lish  s tandards and  requ irem en ts fo r the o p era to r and  p ilo t o f  a c iv il 
u n m an n ed  a irc ra ft system , inc lud ing  standards an d  req u irem en ts  fo r reg istra tion  
and  licensing ;

(B) the  b est m eth o d s to  enhance the tech no log ies and  subsystem s n ecessary  to  ach ieve 
the  safe and  rou tin e  o p era tio n  o f  civ il u n m an n ed  a irc ra ft system s in the  national 
a irsp ace  system ;
(C ) a p h ased -in  ap p ro ach  to  the in teg ra tion  o f  c iv il u n m an n ed  a irc ra ft system s in to  the 
na tio n a l a irspace  system ;
(D ) a tim e lin e  fo r the p h ased -in  app roach  d esc rib ed  un d er subparag raph  (C);
(E ) c rea tion  o f  a s a f e 14
(F) a irspace  desig n a tio n  fo r coopera tive  m an n ed  and  u n m an n ed  fligh t opera tions in  the 
na tio n a l a irspace  system ;
(G ) e s tab lish m en t o f  a p rocess to develop  certifica tion , fligh t s tandards, and  a ir  traffic  
req u irem en ts  fo r c iv il u n m an n ed  a irc ra ft sy stem s at te s t ranges w here  such  system s 
are  sub jec t to  testing ;
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(H ) the  b est m e th o d s to  ensure  the  safe  opera tio n  o f  c iv il u n m an n ed  a irc ra ft system s 
and  p u b lic  u n m an n ed  a irc ra ft sy stem s sim u ltan eo u sly  in  the  national a irspace  system ;
(I) inco rp o ra tio n  o f  the  p la n  in to  the annual N ex tG en  Im p lem en ta tio n  P lan  docum ent 
(o r any  su ccesso r docum en t) o f  the F edera l A v ia tion  A d m in istra tion .

(3) DEADLINE.— T he p lan  requ ired  u n d er p a rag rap h  (1) shall p rov ide  for the  safe in teg ra tion  
o f  c iv il u n m an n ed  a irc ra ft system s in to  the n a tiona l a irspace system  as soon  as prac ticab le, 
b u t n o t la ter th an  S ep tem b er 30 , 2015.
(4) REPO RT TO CONGRESS.— N o t later than  1 y ear a fte r the  da te  o f  en ac tm en t o f  th is A ct, the 
S ecre ta ry  shall su b m it to  C ongress a co p y  o f  the  p lan  req u ired  un d er p a rag rap h  (1).
(5) ROADM AP.— N o t la te r th an  1 year a fte r the da te  o f  enac tm en t o f  th is A ct, the S ecretary  
shall app ro v e  an d  m ak e  av a ilab le  in  p rin t and  on  the A d m in is tra tio n ’s In ternet W eb  site  a 
fiv e-y ear roadm ap  fo r th e  in trod u c tio n  o f  c iv il u n m an n ed  a irc ra ft system s in to  the national 
a irspace  system , as co o rd in a ted  b y  the U n m an n ed  A irc ra ft P ro g ram  O ffice  o f  the 
A d m in istra tion . T he S ecre ta ry  shall u p d a te  the  ro ad m ap  annually .
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A p p e n d ix  B  -  U A S  N a t io n a l  G o a l s  a n d  O b j e c t iv e s  S o u r c e  D o c u m e n t s

T h e d o cu m en ts  th a t w ere  u sed  to  ex trac t U A S  N a tio n a l G oals and  O bjectives p e rta in in g  to  safe 
U A S  in teg ra tio n  in  th e  N A S  are dep ic ted  below .

1 -NextGen UAS 2 -Integration of Civil 3 -FAA Civil/Public UAS 4 - NAS Access Plan for 5 -DoD UAS Airspace 6 - DoD Unmanned
Research, Development UAS into the  NAS- Roadmap (2010) Federal Public UAS Integration Plan {March Systems Integrated

and Demonstration Roadmap Basis {FAA {ExCom) {October 2010} 2011} Roadmap FY2011-203S
Roadmap {JPDO){March ARC) {June 2012) {2011)

2012)

#

C A N IS

*  W  1/ w»s ***** *. * *

H Q S H I K 3

-------- K E s a n
T- L-11

* .

g ^ O ; ;  | a .

7 -National Aeronautics 8 -UAS Integration in 9 -RTCA SC-203 Terms of 1 0 -GAN IS Working 1 1 -An R&D Roadmap of 1 2 - ICAO Circular 328- 
Research and the NAS Project Briefing Reference (TOR) {April Document - ICAO UAS Access to  the A N /190 - UAS {UAS5G}

Development Plan- {NASA) {April 26 ,2012) 26,2010} Aviation System Block NextGen ATS-Vol 1 {March 10,2011}
Progress Assessment UpgradesfASBUs) {NASA ARD){December

{NSTC} {December 2011) {August 12,2011} 17,2010}

O

1. N ex tG en  U A S  R esearch , D eve lopm en t and  D em o n stra tio n  R oadm ap  (JP D O ) (M arch  2012)

2. In teg ra tio n  o f  C iv il U A S  in to  the  N A S  -  R oadm ap  B asis (FA A  U A S A R C ) (June  2012)

3. F A A  C iv il/P u b lic  U A S  R oadm ap  (2010)

4. N A S  A ccess P lan  fo r F edera l Public  U A S (E xC om ) (O ctober 2010)

5. D oD  U A S  A irsp ace  In teg ra tion  P lan (M arch  2011)

6. D oD  U n m an n ed  S ystem s In teg ra ted  R o ad m ap  F Y 2 0 1 1-2036 (2011)

7. N a tio n a l A ero n au tic s  R esearch  and  D ev e lo p m en t P lan  - P rogress A ssessm en t (N ST C ) 
(D ecem b er 2011)

8. U A S  In teg ra tio n  in to  the  N A S  Pro jec t B rie fin g  (N A S A ) (A pril 26, 2012)

9. R T C A  SC -203 T erm s o f  R eference  (T O R ) (A p ril 26 , 2010)
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O 10. G A N IS  W o rk in g  D o cu m en t - IC A O  A v ia tion  S ystem  B lock  U pgrades (A S B U s) (A ugust 12, 

2011)

11. A n  R & D  R o ad m ap  o f  U A S  A ccess to  the  N ex tG en  A T S - V ol 1 (N A S A  A R D ) (D ecem ber 

17, 2010)

12. IC A O  C ircu la r 3 2 8 -A N /1 9 0  - U A S (U A S S G ) (M arch  10, 2011)
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| Term 1 Definition
C iv il A v ia tio n C iv il av ia tio n  inc ludes tw o  m ajo r c a te g o rie s :15

(1) A ir  tran sp o rt, inc lud ing  all p a ssen g e r and  cargo  fligh ts opera tin g  on 
reg u la rly  schedu led  rou tes, as w ell as on  dem and  flights.
(2) G en era l av iation  (G A ), in c lu d in g  all o ther civ il fligh ts, p riv a te  or 
com m ercia l.
A ll a ir  tran sp o rt is com m ercia l, bu t g enera l av ia tion  can  be e ither 
co m m erc ia l o r p riva te . N o rm ally , the  p ilo t, a ircraft, and  o p era to r m ust all be  
au th o rized  to  p erfo rm  co m m erc ia l opera tions th rough  separa te  com m ercia l 
licensing , reg istra tion , and  opera tion  certificates.

C lass A  A irsp ace G enera lly , th a t a irspace  from  18,000 feet M S L  up  to  and  in c lu d in g  FL  600, 
in c lu d in g  the  a irspace  overly ing  the w aters w ith in  12 nau tica l m iles o f  the 
coast o f  the  48 con tiguous S tates and  A laska. U n less o therw ise  au thorized , 
a ll p ersons m ust operate  th e ir  a irc ra ft u n d e r IFR .

C lass B A irsp ace G enera lly , tha t a irspace  from  the  su rface  to  10,000 feet M S L  su rround ing  
th e  nation 's  busiest a irpo rts  in  te rm s o f  a irpo rt opera tions o r p assen g er 
enp lanem en ts. The co n fig u ra tio n  o f  each  C lass B a irspace  a rea  is 
in d iv id u a lly  ta ilo red  an d  co n sis ts  o f  a surface a rea  and  tw o o r m ore  layers 
(som e C lass B a irspaces areas resem ble  u p sid e-d o w n  w ed d in g  cakes), and 
is designed  to  contain  all p u b lish ed  in stru m en t p rocedu res once an  aircraft 
en ters the  airspace. A n  A T C  clearance  is requ ired  fo r all a irc ra ft to  operate  
in  the area, and all a irc ra ft tha t are  so c leared  receive  separa tion  serv ices 
w ith in  the  a irspace. T he c loud  c learan ce  req u irem en t fo r V F R  opera tions is 
“c lea r o f  c lo u d s.”

C lass  C A irsp ace G enera lly , th a t a irspace from  the  surface to  4 ,000  feet above the a irport 
e lev a tio n  (charted  in M S L ) su rro u n d in g  those airports th a t have an 
o pera tio n a l contro l tow er, are  serv iced  b y  a rad a r app roach  con tro l, and  that 
h av e  a certa in  n u m b er o f  IF R  o p era tions or p assen g er enp lanem ents. 
A lth o u g h  the co n figu ra tion  o f  each  C lass C area  is ind iv id u a lly  ta ilo red , the 
a irspace  u su a lly  consists o f  a su rface area w ith  a five n au tica l m ile  (N M ) 
rad ius, a c irc le  w ith  a 10N M  rad ius th a t ex tends no  low er th an  1,200 fee t up 
to  4 ,000  fee t above the  a irpo rt e levation , and  an  ou te r a rea  th a t is no t 
charted . E ach  person  m u st estab lish  tw o-w ay  rad io  com m u n ica tio n s w ith  
th e  A T C  fac ility  p ro v id ing  a ir tra ffic  serv ices p rio r  to en te ring  the  a irspace 
and  the rea fte r m ain ta in  tho se  co m m unica tions w hile  w ith in  the  airspace. 
V F R  airc ra ft are on ly  sep ara ted  from  IF R  a irc ra ft w ith in  the airspace.

C lass D A irspace G enera lly , tha t a irspace  from  the  su rface  to 2 ,500  feet above the  a irpo rt 
e lev a tio n  (charted  in M S L ) su rround ing  those  a irpo rts  th a t h av e  an 
o pera tio n a l contro l tow er. T he con figu ra tion  o f  each  C lass D a irspace  area 
is in d iv id u a lly  ta ilo red  and  w h en  in stru m en t p rocedures are  p u b lished , the  
a irsp ace  w ill no rm ally  be designed  to  con ta in  the p rocedures. A rrival

15 Federal A viation Regulations FAR Part 91, 110, 121, 125, 135.
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ex ten sio n s fo r in strum en t app roach  p ro ced u res  m ay  be C lass D  o r C lass E 
a irspace . U n less o therw ise  au tho rized , each perso n  m u st estab lish  tw o-w ay  
rad io  com m u n ica tio n s w ith  the  A T C  fac ility  p ro v id in g  a ir  traffic  serv ices 
p rio r  to  en te rin g  the a irsp ace  and th e rea fte r m a in ta in  those  com m unications 
w h ile  in  the  a irspace. N o  separa tion  serv ices are p ro v id ed  to  V F R  aircraft.

C lass E  A irsp ace G enera lly , i f  the  a irspace  is n o t C lass A , C lass B , C lass C , o r C lass D , and  it 
is co n tro lled  a irspace, it is C lass E airspace. C lass E  a irspace  extends 
u p w ard  from  either the  su rface  or a  desig n a ted  a ltitu d e  to  the overly ing  or 
ad jacen t con tro lled  a irspace . W h en  d esigna ted  as a su rface  area, the 
airspace  w ill be con fig u red  to con ta in  all in strum en t p rocedures. A lso  in 
th is  c lass are  F ederal a irw ays, a irspace  b eg in n in g  at e ith er 700 or 1,200 fee t 
A G L  u sed  to  transition  to /fro m  the te rm ina l o r  en  rou te  env ironm ent, en 
rou te  d om estic , and o ffsho re  a irspace  areas d es ig n a ted  b e lo w  18,000 feet 
M S L . U n less  d esigna ted  at a lo w er altitude, C lass E a irspace  beg ins at 
14,500 M S L  over the U n ited  S ta tes, in c lud ing  tha t a irspace  overly ing  the 
w ate rs  w ith in  12 nau tical m iles o f  the coast o f  the  48 con tiguous S tates and 
A laska , up  to , bu t no t in c lud ing  18,000 feet M S L , and  the  a irspace  above 
FL  600.

C lass G  A irspace T hat a irspace  no t d esigna ted  as C lass A , B, C , D  o r E.

F u ll C apab ility A  final im p lem en ta tio n  availab le  fo r opera tions tha t co m ple tes the p lanned

G oal S ta tem en t o f  an  end resu lt o r ou tcom e desired  b y  stakeho lders.

In itia l C apab ility A n  in itia l im p lem en ta tion  availab le  fo r opera tions th a t supports the  p lanned  
U A S  N atio n a l G oal.

M ilesto n e A  sig n ifican t p o in t in  tim e  o r even t for ach iev in g  a  specific  resu lt.

N atio n a l 
A irsp ace  S ystem  
(N A S)

T he com m on  ne tw ork  o f  U .S . airspace; a ir n av ig a tio n  fac ilities, equ ipm ent 
and  serv ices, airports o r  lan d in g  areas; aero n au tica l charts, in fo rm ation  and 
serv ices; ru les, regu la tions and  p rocedures, techn ica l in fo rm ation , and  
m an p o w er an d  m aterial. In c luded  are  system  com ponen ts shared  jo in tly  
w ith  the  m ilita ry .16

N atio n a l G oal A  sta tem en t o f  an end resu lt o r ou tcom e desired  b y  stakeho lders tha t 
enab les the  accom plishm en t o f  the  overarch in g  m ission . It is a top-level, 
s tra teg ic  ou tcom e that one w ishes to  achieve.

O b jective S ta tem en t o f  necessary  ach iev em en t to m eet the  goal.

P u b lic  A v ia tio n P u b lic  A irc ra ft O pera tion  (PA O ) is lim ited  b y  the  sta tu te  to  certa in  
g o v ern m en t opera tions w ith in  U .S . a irspace. A lth o u g h  these  operations 
m u st co m p ly  w ith  certa in  genera l opera ting  ru les (inc lu d in g  those 
ap p licab le  to  all a ircraft in  the  N A S ), o ther c iv il ce rtifica tio n  and safety  
ov ersig h t regu la tions do  no t apply . W h eth e r an  opera tion  m a y  be 
co n sid e red  p u b lic  is d e te rm ined  on a  flig h t-by -fligh t basis, u n d e r the  term s 
o f  the  s ta tu te  (49 U .S .C . 40102 and  49  U .S .C . 40125) and  depends on

O
16 FAA O rder 7110.65, A ir Traffic Control, Pilot/Controller G lossary, Change 2.
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fac to rs such  as a ircraft ow nersh ip , opera to r, the p u rp o se  o f  the fligh t an d  the 
p e rso n s  on  bo ard  the a irc ra f t.17

S takeho lders In d iv id u a ls  o r o rgan iza tions tha t s tand  to  gain  from  th e  success o r fa ilu re  o f  
a  system /in itia tive .

S tra teg ic A  p ersp ec tiv e  that is m issio n -o rien ted  ra th e r  than  tac tica l o r operational.

S tra teg y O vera ll p lan  o f  ac tion  to  ach ieve  an  ob jec tive . T ies  to g e th e r ob jec tives, 
ap p ro ach es, and  actions.

U n m an n ed  
A irc ra ft S ystem  
(U A S)

A n  u n m an n ed  a ircraft and  its asso c ia ted  e lem ents re la ted  to  safe opera tions, 
w h ich  m ay  include co n tro l s ta tions (ground, ship , o r a ir-based), contro l 
links, su p p o rt equ ipm ent, p ay lo ad s, fligh t te rm in a tio n  system s, and 
lau n ch /reco v ery  equipm ent.

o

O
17 FA A  Order 8900.1, F light Standards Information M anagem ent System.
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|  Term |  Definition t
4D F o ur-D im ensiona l

A B S A A A irb o rn e  Sense and  A v o id

A C A d v iso ry  C ircu la r

A D S -B A u to m atic  D ep en d en t S u rve illance-B roadcast

A IM A ero n au tica l In fo rm ation  M anual

A N S P A ir N av iga tion  S erv ice  P ro v id er

A T C A ir T raffic  C on tro l

A T S

B L O S B ey o n d  L in e-o f-S igh t

C 2 C on tro l and  C om m unications

C D T I C o ck p it D isp lay  o f  T raffic  In fo rm ation

C O A C ertifica te  o f  W aiv er o r A u tho riza tion

C F R C ode o f  F ed era l R egu la tions

C onO ps C oncep t o f  O pera tions

D H S D epartm en t o f  H om eland  Security

D O C D epartm en t o f  C om m erce

D oD D ep artm en t o f  D efense

D O J D ep artm en t o f  Justice

D O T  S H i D epartm en t o f  T ransporta tion

E xC om U A S E x ecu tiv e  C om m ittee

FA A F edera l A v ia tio n  A dm in is tra tio n

F A A  A R C FA A  A v ia tion  R u lem ak in g  C om m ittee

F A R F edera l A v ia tion  R egu la tions

F P V |  flHHflHHHHHMHHIHHHMHiHHHHHflHI
FY F iscal Y ear

G A G enera l A v ia tio n

G A O G o v ern m en t A cco u n tab ility  O ffice

G B S A A G round  B ased  Sense and  A v o id

IC A O In ternational C iv il A v ia tio n  O rgan iza tion

IC A O  A S B U s IC A O  A via tion  System  B lock  U pgrades

IC A O  U A S S G IC A O  U n m an n ed  A ircra ft S ystem s S tudy  G roup

IF R In stru m en t F ligh t R ules

JP D O Jo in t P lan n in g  and  D ev e lo p m en t O ffice

LO S L in e-o f-S ig h t

M A S P S M in im u m  A v ia tion  S ystem  P erfo rm ance S tandardso Page 25 o f  26
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1 Term | Definition
M O P S M in im u m  O perational P erfo rm ance  S tandards

N A S N atio n a l A irsp ace  S ystem

N A S A N atio n a l A ero n au tics  and  S pace A d m in is tra tio n

N A S A  A R D N A S A  A ero n au tics  R esearch  M issio n  D irec to ra te

N ex tG en N ex t G en era tio n  A ir T ran sp o rta tio n  System

N O A A N atio n a l O cean ic  and  A tm o sp h eric  A dm in is tra tio n

N S T C N atio n a l S c ience  and  T ech n o lo g y  C ouncil

N P R M N o tice  o f  P roposed  R u lem ak ing

PIC  W K K K M P ilo t-in -C o m m an d

Q R T Q u ick  R eac tio n  T est

R & D R esearch  an d  D ev elo p m en t

R D & D R esearch , D ev elo p m en t and  D em onstra tion

R F R ad io  F req u en cy

SA A S ense  and A vo id

S A R P s S tandards and  R eco m m en d ed  P ractices

S F A R S pecia l F ed era l A v ia tion  R egu la tion

SPC S en io r P o licy  C om m ittee

T O R T erm s o f  R eference

U .S .C . U n ited  S tates C ode

U A

U A R U A S  A u to m atio n  R oadm ap

U A S U n m an n ed  A ircra ft S ystem

U A S -A I U n m an n ed  A ircraft S ystem s -  A irspace  In teg ra tion

V F R V isua l F ligh t R ules

V M C V isua l M eteo ro log ica l C ond itions

V L O S V isua l L ine-o f-S igh t
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DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

14 CFR Part 91 

[Docket No.: FAA-2013-0061]

Unmanned Aircraft System Test Site Program 

AGENCY: Federal Aviation Administration (FAA), DOT.

ACTION: Notice of availability of final privacy requirements for the unmanned aircraft system 

(“UAS”) test site program; response to comments

SUMMARY: On February 22, 2013 the FAA published and requested public comment on the 

proposed privacy requirements (the “Draft Privacy Requirements”) for UAS test sites (the “Test 

O  Sites”) that the FAA will establish pursuant to the FAA Modernization and Reform Act of 2012 

(“FMRA”). This notice responds to the public comments received and publishes the FAA’s final 

privacy requirements for the Test Sites (the “Final Privacy Requirements”).

ADDRESSES: You may review the public docket for this rulemaking (Docket No. FAA-2013-0061) 

on the Internet at http://www.regulations.gov. You may also review the public docket at the Docket 

Management Facility in Room W12-140 of the West Building Ground Floor at 1200 New Jersey 

Avenue, SE., Washington, DC, 20590-0001 between 9 a.m. and 5 p.m., Monday through Friday, 

except Federal holidays.

FOR FURTHER INFORMATION CONTACT: For technical questions concerning the test site 

program, contact Elizabeth Soltys, Unmanned Aircraft Systems Integration Office, Federal Aviation 

Administration, 800 Independence Avenue SW., Washington, DC 20591; email: 9-ACT- 

UASTSS@faa.gov.

O

http://www.regulations.gov
mailto:UASTSS@faa.gov


For legal questions concerning the FAA’s privacy requirements for the Test Sites contact 

Carlos Siso, Office of the Chief Counsel, Federal Aviation Administration, 800 Independence Ave. 

SW., Washington, DC 20591; email: 9-AGC-UASPrivacy@faa.gov.

SUPPLEMENTARY INFORMATION

This notice summarizes and responds to the public comments received in response to the 

following Federal Register notices seeking public comment on the Draft Privacy Requirements for the 

Test Sites:

(i) Notice of availability and request for comments published in the Federal Register on 

February 22, 2013 (78 FR 12259), Docket No. FAA-2013-0061-0001; and

(ii) Notice of public engagement session published in the Federal Register on March 28, 2013 

(78 FR 18932), Docket No. FAA-2013-0061-0050.

O  In addition, this notice publishes the FAA’s Final Privacy Requirements for the Test Sites which are 

set forth under the “Conclusion” section below.

Discussion of Comments

The FAA received 99 comments through Regulations.gov and 53 comments through the public 

engagement session. A transcript of the public engagement session is available at: 

http://www.faa.gov/about/initiatives/uas/media/UAStranscription.pdf. Public comments ranged from 

recommending that the FAA not impose any privacy requirements on the Test Sites to recommending 

that the FAA impose extensive privacy requirements on the Test Sites. The FAA also received 

comments that were not responsive to the notice or that were unclear.

The FAA analyzed the responsive comments and grouped them into ten categories. The 

following sections address the comments by category.

1) The FAA should focus on its safety mission; it should not engage in regulating privacy.

O
2
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The FAA received a number of comments advocating that the FAA should focus on its safety 

mission and should not engage in regulating privacy. The following comments were received:

• The FAA should focus on safety;

• Regulating privacy is outside the FAA’s mission;

• The FAA does not have statutory authority to regulate privacy;

• The FAA does not have the authority to impose privacy requirements on the Test Sites;

• The FAA should allow privacy to be addressed by other more appropriate government

bodies including: Federal agencies that have expertise and authority to deal with privacy 

concerns; Congress; state or local legislative bodies; and the judicial system;

• The Federal Government should not regulate privacy impacts of UAS; these issues should 

be left to states, cities, and counties to address;

• The FAA should only require compliance with privacy laws that are already in place and 

focus on developing safe operation of UAS;

• The FAA should not deny access to the national airspace for reasons other than safety;

• Existing privacy laws are sufficient to cover the responsible use of UAS. There already 

exist Federal, state and other laws that protect privacy. In addition, tort law may also 

provide avenues of recourse for plaintiffs to protect their privacy rights;

• The FAA should not implement privacy regulations that make entry into the market 

prohibitive for small businesses;

• The FAA should not allow privacy issues to hinder commercialization of UAS;

• There is no evidence that the operations at the Test Sites will harm privacy interests. 

Restricting activities at the test sites at this early stage will likely overprotect privacy at the 

expense of innovation;

3



• The FAA should afford adequate time for non-governmental solutions such as industry 

norms and practices to develop before intervening administratively to protect privacy. 

These less restrictive solutions will reduce the need for administrative intervention and 

will allow for increased innovation in the national airspace;

• Requiring Test Site operators to develop privacy policies that are informed by Fair 

Information Practice Principles is onerous for commercial operators of UAS and its cost 

will likely outweigh any hypothetical benefits;

• Requiring Test Site operators to issue privacy policies informed by Fair Information 

Practice Principles will limit the diversity of data that will inform integration of UAS into 

the national airspace. The FAA’s approach would exclude an important possible 

alternative from the discussion: some operators might choose not to issue a privacy policy 

or adopt a non-FIPPs-compliant policy; and

• The FAA should treat data gathered by UAS no differently than data gathered by a manned 

aircraft or by other electronic means. There is no significant difference in terms of 

surveillance between a UAS and a manned aircraft, and manned aircraft are permitted to 

operate in the national airspace with cameras.

Response: The FAA’s mission is to provide the safest, most efficient aerospace system in the world 

and does not include regulating privacy. At the same time, the FAA recognizes that there is substantial 

debate and difference of opinion among policy makers, industry, advocacy groups, and members of the 

public as to whether UAS operations at the Test Sites will raise novel privacy issues that are not 

adequately addressed by existing legal frameworks.

The FAA will require the Test Site operators to comply with the Final Privacy Requirements. 

Congress mandated that the FAA establish the Test Sites to further UAS integration into the national 

airspace system. The Final Privacy Requirements advance this purpose by helping inform the dialogue
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o

o

am o n g  p o licy m ak ers , p riv acy  advoca tes, and industry  reg ard in g  the im pact o f  U A S techno log ies on 

p rivacy .

T he F A A ’s au tho rity  fo r in c lu d in g  the Final P rivacy  R equ irem ents in th e  T est S ite O T A s is set 

fo rth  in  4 9  U .S .C . 106(1)(6). T hat s ta tu te  au thorizes the FA A  A dm in is tra to r to enter into an O T A  “ on 

such  te rm s and  co n d itio n s as the  A dm in is tra to r m ay con sid er ap p rop ria te .” T he FA A  believes tha t it is 

ap p ro p ria te  to  req u ire  T est S ite  o pera to rs to  com ply  w ith  the F inal P rivacy  R equirem ents.

2) The FAA should require warrants before law enforcement can use UAS in the Test Sites 

to conduct surveillance or gather evidence.

T h e F A A  rece iv ed  a varie ty  o f  com m en ts advocating  that:

•  T h e  F A A  shou ld  inc lude  p rov isions in  the O T A  tha t require  w arran ts  to be ob tained  w hen 

U A S  are  used  to  conduct su rveillance  or ga ther ev idence  w ith in  the  T est Site; and

•  T he O T A  include ap p ro p ria te  safeguards to  p ro tec t Fourth  A m endm en t rig h ts  a t and 

a round  our national borders.

Response: T he F A A ’s m issio n  is to  p rov ide  the safest, m o st effic ien t aerospace  system  in the w orld . 

T he F A A  is es tab lish in g  the  U A S T est S ites consisten t w ith  its m ission  and  the  d irection  in the FM R A . 

T he F A A  ap p rec ia tes  the  co m m en te rs’ concerns. A ccord ing ly , the final p riv acy  requ irem ents prov ide 

th a t the  S ite  O p era to r and  its team  m em b ers  m ust com ply w ith  all app licab le  p rivacy  law s.

3) The FAA should mandate specific privacy requirements for the Test Sites.

T h e  F A A  received  a varie ty  o f  com m ents advocating  tha t the F A A  m andate  specific  p rivacy  

req u irem en ts  fo r the  T est S ites. T he recom m endations included  the fo llow ing:

•  T he F A A  shou ld  specify  m in im um  privacy  requ irem en ts and  requ ire  each T est S ite  to 

co m p ly  w ith  them ;

•  T h e  F A A  shou ld  m an d ate  com pliance  w ith  F air In fo rm ation  P ractice  P rincip les fo r all T est 

S ite operators;



O

o

• The FAA should establish prohibitions on where UAS can operate within a Test Site and 

the kinds of surveillance activities that UAS conduct at the Test Sites;

• The FAA should require all UAS flown at the Test Sites to have unencrypted down links 

so that all their data collection can be viewed by the public, including records contained 

onboard and recovered after landing;

• The FAA should require each Test Site operator to conduct a full Privacy Impact 

Assessment;

• The FAA should require each Test Site operator to establish a Chief Privacy Officer and 

centralize privacy responsibilities in that person;

• The FAA should require each Test Site operator to establish a privacy advisory committee

to review proposed UAS research at the Test Sites for privacy concerns;

• The FAA should require each Test Site operator to provide a detailed response to public

input it receives regarding the Test Site’s privacy policy;

• The FAA should prohibit the sharing of recorded surveillance footage beyond the scope of 

its original purpose;

• The FAA should prohibit UAS in the Test Sites from flying below a minimum altitude;

• The FAA should prohibit UAS in the Test Sites from carrying any equipment that could be

used to conduct surveillance;

• The FAA should limit the use of the data collected at the Test Sites;

• The FAA should prohibit (i) the use of Test Sites for government surveillance, and (ii)

sharing data collected with law enforcement for the purpose of investigating or prosecuting 

a crime;

O
6



•  T he F A A  shou ld  lim it the  type  o f  da ta  th a t can  be co llec ted  by  U A S  a t th e  T est S ites 

in c lu d in g  lim iting  th e  re so lu tion  o f  v isual im agery  th a t U A S can co llec t, p ro h ib itin g  

reco rd in g  o f  audio  data, and  restric ting  the ab ility  to  co llect W iFi and ce llu la r signals;

•  T h e  F A A  shou ld  req u ire  T est S ite operators to  prov ide data  on the pay load  o f  each  U A S 

flow n  at the  T est S ite  includ ing  specific  in fo rm ation  on the data  the  p ay lo ad  is capab le  o f  

co llec ting ;

•  T h e  F A A  shou ld  m an d ate  privacy  po lic ies tha t requ ire  dele tion  o f  co llec ted  data w ith in  a 

ce rta in  tim e  period ;

•  T h e  F A A  shou ld  p ro h ib it the  T est S ite opera to r and  U A S opera to rs at the  T est S ites from  

re ta in in g  any  data  co llec ted  longer than  is n ecessary  to  fu lfill the  purpose  o f  the T est Site;

•  T h e  F A A  shou ld  req u ire  U A S operators to  file  da ta  co llec tion  sta tem ents w ith  the  FA A  for 

U A S  o p era tions th a t invo lve  rem ote  sensing  and signals su rveillance  from  the  U A S 

p la tfo rm ; and

•  T h e  F A A  shou ld  requ ire  U A S operating  a t a ltitudes over 4 0 0  fee t to  carry  an  au tom atic  

d ep en d en t su rve illance-b roadcast tran sp o n d er (A D S-B  O ut) so th a t U A S opera tions can be 

track ed .

Response: T h e  F A A ’s m iss io n  is to p rov ide  the  safest, m ost e ffic ien t ae rospace  system  in the w orld. 

A lthough  th e re  is a  long  h isto ry  o f  p lac ing  cam eras and  o ther sensors on  a ircraft fo r a varie ty  o f  

p urposes— new s helicop ters , aeria l surveys, film /te lev ision  production , law  en fo rcem en t, etc.'— the 

FA A  is n o t, th ro u g h  aw ard ing  an d  superv ising  these  T est S ites, tak ing  sp ec ific  v iew s o n  w heth er o r 

how  the F ed era l G o v ern m en t shou ld  regu la te  p riv acy  or the scope o f  d a ta  tha t can  b e  co llec ted  by 

m anned  o r u n m an n ed  aircraft.

T h ere  w as substan tia l d iffe rence  o f  op in ion  am ong  com m enters as to  w hether U A S opera tions 

O  and m anned  a irc ra ft o p era tions p resen t d ifferent p rivacy  issues th a t ju s tify  im posing  special p rivacy



o re stric tions on  U A S  opera tions a t the  T est S ites. In  add ition , there  w as substan tia l d ifference  o f  op in ion  

am ong  co m m en te rs  regard ing  w hat elem ents w o u ld  be  appropria te  fo r a T est S ite  p rivacy  policy .

B ased  o n  th e  co m m en ts  received , the  FA A  w ill requ ire  T est S ites to  com ply  w ith  th e  fo llow ing  

req u irem en ts  in  ad d itio n  to  th o se  described  in the  D raft P rivacy  R equirem ents:

(1) T est s ite  o p era to rs  m u st m a in ta in  a record  o f  all U A S operating  in  the  te s t sites;

(2) T est site  o p era to rs  m ust req u ire  every  U A S opera to r in  the  T est S ite  to  have a  w ritten  p lan  for 

the o p e ra to r’s use  and re ten tio n  o f  data co llected  b y  the  U A S ; and

(3) T est s ite  o p era to rs  m ust co n d u c t an annual rev iew  o f  test site o p era tions to v e rify  com pliance  

w ith  s ta ted  p riv acy  p o licy  and  p ractices and share tho se  ou tcom es annually  in  a pub lic  forum  

w ith  an o p p o rtu n ity  fo r p u b lic  feedback.

T h e  ab o v e  are re flec ted  in the  F inal P rivacy  R equirem ents,

T he F A A  h as  de term ined  tha t it should  no t im pose  p rivacy  req u irem en ts  beyond those  in the  

F inal P rivacy  R eq u irem en ts  fo r th e  fo llow ing  reasons. F irst, there  are m any  p riv acy  law s and  

app lica tio n s o f  to rt law  that m ay  address som e o f  the  privacy  issues th a t a rise  from  U A S operations at 

the  T est S ites.

S econd , th e  FA A  be lieves that T est Sites operators w ill be responsive to  local s takeho lders’ 

p riv acy  co n cern s an d  w ill develop  p rivacy  policies app rop ria te ly  ta ilo red  to  each  T est Site. T he 

se lec tio n  c rite ria  fo r  th e  T est S ites specify  that on ly  a  “pub lic  en tity ” can  serve as a T est Site operator. 

T he te rm  “p u b lic  e n tity ” is defined  in  the  selection  c rite ria  to  m ean  “(A ) an y  S tate  o r  local 

governm en t; (B ) a n y  departm en t, agency , special purpose d istric t, or o th e r in strum en ta lity  o f  a S tate or 

S ta tes o r  local governm en t; and (C ) the N ational R ailroad  Passenger C o rpo ra tion , and  any com m uter 

au th o rity .” T he F A A  expects th a t pub lic  en tities w ill be responsive  to s tak eh o ld e r concerns.

Third , i f  U A S  opera tions at a T est Site raise p riv acy  concerns th a t a re  no t adequately  addressed  

O  by  the T es t S ite ’s p riv acy  po lic ies, e lec ted  officials can w eigh  the benefits  an d  costs o f  additional



o p riv acy  law s o r  reg u la tions. F o rty -th ree  states have a lready  enacted  o r  are considering  leg isla tion  

re g u la tin g  use o f  U A S . See  D rone L eg isla tion  A ll the R age; V aries W idely  A cross 43 S tates. 

A cco rd in g  to W estlaw N ex t. Ju n e  17, 2013 , availab le  at: h ttp ://th o m so n reu te rs .co m / p ress­

re leases/0 6 2 0  13 /d ro n e_ leg is la tio n _ v aries_ ac ro ss_  sta tes_accord ing_ to_W estlaw .

4) The FAA should conduct audits of the Test Sites to ensure compliance with privacy 

policies.

V arious co m m en ters  reco m m en d ed  that the  FA A  should  aud it each  T est S ite to  ensure  

co m p lian ce  w ith  th e  p riv acy  p o lic ie s  in the  OTA.

Response: E ach  T e s t S ite  w ill be opera ted  by a pub lic  entity  (see  response  to  C ategory  3 above). The 

F A A  expects tha t th e  p u b lic  en tity  o p era ting  each  test site w ill a lready  be  sub jec t to  o v ersigh t and aud it 

req u irem en ts . T he F A A  does n o t believe tha t it is appropriate  fo r the  F A A  to  im pose add itional audit 

O  req u irem en ts  o n  th e  T es t S ite operators.

5) The FAA should require Test Site operators to keep records that will allow for effective 

citizen participation and reporting of privacy violations.

O ne co m m en te r recom m ended  tha t the FA A  requ ire  T est S ite opera to rs to  keep  accurate, 

d e ta iled , frequen t, an d  accessib le  records to  a llow  for effective c itizen  partic ipa tion  and  reporting  o f  

p riv acy  v io la tions.

Response: E ach  T e s t S ite  o p era to r w ill be a public  en tity  (see re sp o n se  to  C ategory  3 above). Public 

en titie s  are  g en era lly  sub jec t to  law s th a t estab lish  record k eep in g  requ irem en ts and  p rov ide  the  public  

access  to  records. T h e  F A A  does no t be lieve  tha t it  is appropria te  fo r the  F A A  to  im pose  additional 

reco rd  keep ing  req u irem en ts  on  the T est S ite operators o ther th an  th o se  sp ec ified  in th e  Final P rivacy 

R equ irem en ts.

6) The FAA should establish a searchable database or registry of UAS operators and 

O  operations at the Test Sites.
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T he F A A  rece iv ed  a v a rie ty  o f  com m ents advocating  that:

•  T h e  F A A  shou ld  c rea te  a public, searchable  da tabase  or reg is try  o f  all U A S  operators. 

S om e co m m en te rs  recom m ended  tha t the  database inc lude  in fo rm ation  abo u t surveillance 

eq u ip m en t u sed  and  th e  operator's da ta  co llection  p ractices;

•  T h e  F A A  sh o u ld  req u ire  U A S opera to rs at the  T est S ites to  p rov ide  pub lic  statem ents 

d esc rib in g  th e  su rve illance  equipm ent that w ill be carried  b y  a U A S, the geograph ical area 

w h ere  th e  U A S  w ill be  operated , and  the pu rposes fo r w h ich  th e  U A S w ill be deployed; 

and

•  T h e  F A A  shou ld  estab lish  a m eans for the p u b lic  to access the  data on  U A S  flights 

co llec ted  by  th e  FA A .

Response: T h e F A A  b e liev es  th a t it is not appropria te  fo r the  F A A  to c rea te  a public  reg istry  or 

d a tab ase  o f  U A S  o p era tio n s a t the T est Sites. H ow ever, the  F A A  has inc luded  a  con tractual p rov ision  

in  the  F inal P riv acy  R eq u irem en ts  th a t w ill require  each  T est S ite  o pera to r to  m ain tain  a  record  of all 

U A S opera ting  a t the  T e s t Site.

7) The FAA should modify its Test Site selection criteria to take into account privacy 

concerns.

V arious co m m en te rs  reco m m en d ed  th a t the  FA A  rev ise  its se lection  criteria. S uggestions 

inc luded  the  fo llow ing :

•  T he F A A  shou ld  ch o o se  an app lican t that has an e stab lish ed  U A S research  program  w ith  active 

en g ag em en t w ith  U A S  p riv acy  issues;

•  T he F A A  shou ld  choose  at least one T est Site in a state w ith  strong  p riv acy  p ro tec tive  U A S 

law s and  reg u la tio n s;

•  T he F A A  shou ld  se lec t one  or m ore  T est S ites in or near a d ense ly  p opu la ted  u rban  area  in 

o rder to  av o id  a b ia s  tow ards privacy  issues re levan t fo r ru ra l U A S  operations; and

10



• The FAA should consider the privacy track record of applicants as part of the selection process. 

Response: The FAA believes that it is not appropriate to modify the Test Site selection criteria to 

include the recommended privacy considerations. Applicants have already submitted complete 

applications based on the announced selection criteria and the application period has closed.

The FAA published the Test Site selection criteria and application instructions on February 14, 

2013 on https://faaco.faa.gov under Solicitation number DTFACT-13-R-00002. The selection criteria 

incorporate the factors that Congress directed the FAA to consider in the FMRA, including, geographic 

and climatic diversity; location of ground infrastructure; and research needs. The FAA required 

applicants to submit seven volumes of extensive and detailed information that address a broad set of 

considerations including safety, airspace use, experience, research objectives, and risk considerations. 

This information will allow the FAA to make a selection based on the direction provided by Congress 

O  in the FMRA and on the FAA’s mission.

The FAA developed the Test Site selection criteria after seeking public input and consulting 

with other agencies regarding what selection criteria would be appropriate. In March 2012, the FAA 

published a request for comment in the Federal Register and in April 2012, the FAA hosted two public 

webinars to obtain public input on the FAA’s proposed selection criteria. Although there was 

significant public participation, the FAA did not receive comments advocating that privacy issues be 

used as a factor in choosing the Test Sites.

8) The FAA should require Test Site operators to conduct specific tests related to privacy 

and surveillance.

Commenters recommended that the FAA should:

• Require UAS operators at Test Sites to conduct specific tests related to surveillance and

privacy;

O
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•  R eq u ire  T e s t S ite  opera to rs to design  the  sites—  includ ing  the c rea tion  o f  “ fa k e ” houses or 

b u sin esses— -to a llow  U A S  opera to rs to  test how  accu ra te  the ir su rveillance  system s are and test 

h o w  m u ch  d a ta  those  system s collect; and

•  D ev e lo p  an d  req u ire  T est S ites to  im plem ent a  standard  battery  o f  p riv acy  tests  th a t each UA S 

opera tin g  w ith in  a  Test S ite shou ld  have to perfo rm  in order to  co llec t d a ta  th a t the  FA A  can 

use  to  m ak e  d ec isions abou t p riv acy  issues.

Response: T h e F A A  is no t p lan n in g  to  have the  T est S ite opera to rs conduc t specific  research .

9) The FAA should not take punitive actions against a Test Site operator for privacy 

violations without due process.

O ne co m m e n te r  n o ted  tha t i f  charges are  filed  by law  en forcem ent aga in st a  T es t Site operator 

d u e  to  p o ten tia l v io la tio n s  o f  p riv acy  law s, the O T A  allow s the F A A  to  suspend  o r m o d ify  the relevan t 

O  o p era tio n a l au th o rity  fo r  a  T est Site (e.g. C ertificate o f  O peration , o r O T A ). T ha t com m en ter

reco m m en d ed  th a t a  T est Site o pera to r b e  en titled  to due p rocess b efo re  th e  opera tional au thority  be 

su sp en d ed  or m o d ified .

Response: A T est S ite  o p e ra to r’s righ ts to  operate a T est S ite  are set forth  in  the  O T A  and are subject 

to  the te rm s and  co n d itio n s in the  O TA . T he FA A  believes th a t it is appropria te  to  inc lude  contractual 

p ro v is io n s  in th e  F in a l P rivacy  R equ irem en ts th a t a llow  the  FA A  to p ro tec t the p u b lic  in terest by 

su sp en d in g  o r m o d ify in g  th e  re levan t operational au thority  fo r a T est S ite  i f  charges are  filed  b y  law  

en fo rcem en t a g a in s t a  T es t Site o pera to r due  to po ten tia l v io la tions o f  p riv acy  law s.

10) The FAA should establish sanctions for violations of privacy policies or rights.

O ne co m m en te r recom m ended  th a t the FA A  resc in d  the  O T A  fo r a T est S ite w h ere  serious 

privacy  v io la tio n s h av e  o ccu rred  and levy fines against operators tha t fail to  com ply  w ith  privacy  

polic ies.

O
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o Response: T he F in a l P riv acy  R equ irem en ts p rov ide  tha t v io la tions o f  p riv acy  law s can  resu lt in 

su sp en sio n  or te rm in a tio n  o f  the  O TA .

T he F A A  w ill n o t m on ito r a T est S ite ’s com pliance  w ith  its ow n p riv acy  po lic ies. T he FA A  

e x p ec ts  the  p u b lic  en titie s  opera ting  the  T ests Sites and th e ir respective  sta te /local o versigh t bodies to  

m o n ito r  and en fo rc e  a T es t S ite ’s com pliance  w ith  its ow n policies.

Conclusion

B ased  o n  th e  com m ents subm itted , the FA A  in tends to  requ ire  each  te s t site opera to r to com ply  

w ith  all o f  the p riv acy  req u irem en ts  included  in  the D raft P rivacy  R equ irem en ts as w ell as the 

fo llo w in g  ad d itio n a l p riv acy  requ irem ents:

(1) T est s ite  o p era to rs  m ust m ain ta in  a  record  o f  all U A S opera ting  in  the  te s t sites;

(2) T est s ite  o p era to rs  m ust req u ire  every  U A S opera to r in the T est S ite  to  have a  w ritten  plan for 

the o p e ra to r’s u se  and re ten tio n  o f  data  co llec ted  by  the  U A S ; and

(3) T est s ite  o p era to rs  m ust co n d u c t an  annual rev iew  o f  te s t site  o p era tions to verify  com pliance 

w ith  s ta ted  p riv acy  po licy  and  p rac tices and  share  those ou tcom es annually  in  a public  forum  

w ith  an  o p p o rtu n ity  for p u b lic  feedback.

A cco rd in g ly , th e  F A A  in ten d s to  inc lude  the  fo llow ing  term s and  cond itions in to  A rtic le  3 o f  the O TA : 

“ARTICLE 3 PRIVACY; APPLICABLE LAW

a. Privacy Policies

T h e  Site O pera to r m ust:

(i) H ave p riv acy  p o lic ies govern ing  all activ ities conducted  under the  O T A , inc lud ing  the 

o p era tio n  and re lev an t ac tiv ities o f  the U A S authorized  by the  S ite  O perator.

(ii) M ake its  p riv acy  po lic ies pub lic ly  available;

(iii) H ave a  m ech an ism  to  rece ive  and  consider com m ents from  th e  p u b lic  on its  p rivacy  polic ies;

O
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(iv ) C onduct a n  annual rev iew  o f  test site opera tions to  verify  co m pliance  w ith  sta ted  privacy  

p o licy  a n d  p rac tices and share those ou tcom es annua lly  in a  pub lic  fo rum  w ith  an  opportun ity  

for p u b lic  feedback;

(v) U pdate  i ts  p rivacy  po lic ies  as necessary  to  rem ain  o p era tiona lly  curren t and  effec tive; and

(v i) E nsure  th e  requ irem en ts o f  its p rivacy  po lic ies are  app lied  to  all operations conducted  under 

the O TA .

T he S ite  O p era to r’s  p rivacy  po lic ies  should  be in fo rm ed  by  F air In fo rm ation  P ractice  P rincip les.

b. Compliance With Applicable Privacy Laws

F or pu rp o ses  o f  th is  ag reem ent, the  term  “A pplicab le  L aw ” shall m ean  (i) a law, order, regu la tion , or 

ru le  o f  an  ad m in is tra tiv e  o r  leg isla tive  governm ent body w ith  ju risd ic tio n  over the m atter in  question , 

o r (ii) a ru ling , o rd e r, dec is io n  o r ju d g m en t o f  a cou rt w ith  ju risd ic tio n  over the m atter in  question .

T he S ite O pera to r an d  its team  m em bers m ust o pera te  in acco rdance  w ith  all A pp licab le  L aw  regard ing  

the p ro tec tio n  o f  an  in d iv id u a l’s righ t to  p rivacy  (h ere inafter referred  to  as “ P rivacy  L aw s”).

I f  the  U .S . D ep artm en t o f  Ju stice  or a s ta te ’s law  enforcem ent au tho rity  files crim inal o r civ il charges 

o v er a  p o ten tia l v io la tio n  o f  a  P rivacy  L aw , the F A A  m ay tak e  app rop ria te  action  inc lud ing  suspending  

o r m o d ify in g  the re lev an t opera tiona l authority  (e .g ., C ertifica te  o f  O pera tion , o r O T A ) until the 

p ro ceed in g s are co m ple ted . I f  the p roceedings dem onstra te  the  opera tion  w as in v io la tion  o f  the 

P riv acy  Law , the F A A  m ay  term in a te  the relevan t operational au thority .

c. Change in Law

I f  d u rin g  the term  o f  th is  A g reem en t an A pplicab le  L aw  com es into e ffec t w h ich  m ay have an im pact 

o n  U A S , in c lu d in g  im pacts on  the  p rivacy  in terests o f  ind iv iduals o r  en tities  affected  by  any  operation  

o f  any  U A S  o p era tin g  at th e  T est Site, such A pplicab le  L aw  w ill be app licab le  to  the  O T A  and the 

F A A  m ay  update  o r  am en d  the  O T A  to reflect these  changes.

d. Transmission of Data to the FAA
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o T h e  S ite  O p era to r shou ld  n o t p rov ide  or transm it to  the  F A A  or its d esignees any  data  o ther than  the 

da ta  the  da ta  req u ested  by  the  FA A  p ursuan t to  A rtic le  5 o f  th is OTA.

e. Other R e q u ire m e n ts  

T he S ite  O p era to r m ust:

(i) M a in ta in  a reco rd  o f  all U A S operating  at the test sites; and

(ii) R eq u ire  each  U A S o pera to r in  the  T est Site to  have  a w ritten  p lan  for th e  o p era to r’s u se  and 

re ten tio n  o f  d a ta  co llected  by the  U A S .”

Issu ed  in  W ash in g to n , D C  on  N o v em b er 7, 2013.

M arc  L. W arren

A ctin g  C h ie f  C ounse l, Federal A v ia tion  A dm inistra tion .
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Richmond, Virginia 23219 
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N ovem ber 1, 2 0 13

To: The H onorable R obert F. M cD onnell
M em bers o f  the G eneral A ssem bly

From : G arth W heeler, D irectortor

Subject: P rotocols for the U se o f  U nm anned A ircraft System s by L aw -E nforcem ent A gencies

It is m y pleasure to  provide you w ith the Protocols for the Use o f  U nm anned A ircraft System s by 
L aw -E nforcem ent A gencies developed pursuant to H ouse Bill 2012 (2013). D uring the 2013 
G eneral A ssem bly Session, H ouse Bill 2012 created a m oratorium  on the use o f  unm anned aircraft 
system s by law -enforcem ent agencies until July 1, 2015, w ith certain exceptions. The legislation also 
required  the D epartm ent o f  C rim inal Justice Services, in consultation w ith the O ffice o f  the A ttorney 
G eneral and other agencies, to  develop model protocols for the use o f  unm anned aircraft system s by 
law -enforcem ent agencies. The results o f  the D epartm ent’s w ork are included in the attached report.

I f  you have any questions about the protocols, please contact Teresa Gooch, D ivision D irector, 
D ivision o f  Law E nforcem ent and Security Services (804-786-8730).
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O In the 2013 session o f  the General Assembly, House Bill 2012 placed a moratorium on the use o f 
unmanned aircraft systems by state and local law enforcement and regulatory entities until July 1, 2015, 
except in defined emergency situations or in training exercises related to such situations.

The moratorium does not apply to certain Virginia National Guard functions or to research and 
developm ent conducted by institutions o f  higher education or other research organizations.

The bill requires the Departm ent o f  Criminal Justice Services, in consultation with the Office o f  the 
A ttorney General and other agencies, to develop protocols for the use o f  drones by law enforcement 
agencies and report its findings to the Governor and the General Assembly by Novem ber 1, 2013.

In April 2013, a workgroup o f public safety and legal professionals was assembled to accomplish the 
Department o f Criminal Justice Services requirement o f  this bill.

The Departm ent o f Criminal Justice Services would like to thank the following individuals for their 
professional contributions to this policy:

Colonel Steven Sellers, Albemarle County Police Department
Sheriff Brian Roberts, Brunswick County S heriffs  Office

C hief Doug M iddleton, Henrico County Department o f Police
Ms. Shannon Dion, Office o f  the Attorney General

Sheriff Steve Dye, Russell County S heriffs  Office
SSA M arc Haalman, Virginia Department o f Alcoholic Beverage Control
Officer Greg Hall, V irginia Department o f  Game and Inland Fisheries

Mr. David Summers, Virginia Department o f  Conservation and Recreation
Lt. Colonel James Caruso, Virginia Department o f M ilitary Affairs
Capt. Kirk M arlowe, Virginia Department o f  State Police

1st Sgt. Angelo W oodhouse, Virginia State Police

Virginia Department o f  Criminal Justice Services staff:
Teresa Gooch, Director, Division o f  Law Enforcement

Sam Hoffman, Standards, Policy and Homeland Security M anager
Gary M. Dillon, Manager, V irginia Accreditation Center
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Model Aircraft -  Remote controlled aircrafts used by hobbyists, which are built, produced, manufactured 
and operated for the purposes o f sport, recreation and/or competition. Model aircraft use is not regulated 
at the federal level and many UAS hobbyist belong to the Academy o f M odel Aeronautics, a professional 
association representing the interests o f  the hobby.

Unmanned Aircraft System (UAS) -  The preferred industry definition o f  aircraft designed to navigate in 
the air w ithout an on-board pilot. The authorization to use UAS is regulated by the Federal Aviation 
A dm inistration (FAA). For the purposes of this policy guideline, UASs are non-weaponized.

UAS Flight Crew Member -  A pilot, observer, payload operator or other person(s) assigned duties for a 
UAS flight mission or training exercise.

UAS Pilot -  A person exercising control over a UAS during flight.

VTOL -  Vertical take-off and landing

Definitions

O

Potential Law Enforcement Applications

Accident Investigation 
M issing Persons 

Search and Rescue 

Drug Investigations 
Disaster M anagement 
Crowd Control 
Explosive Ordnance Disposal 

Hostage and Barricade Situations

CBRNE Incident (chemical, biological, radiological, nuclear, and explosives)
Forensic Scenes
Support for Arrest Warrants

VIP Security Support
Perimeter Security
Low Cost Aerial Imagery
Enhance Situational Awareness

Protocols Based upon Legislation

Under current V irginia legislation, UASs cannot be used by law enforcement agencies for anything other 
than specified types o f  search and rescue or training. This legislation places a moratorium on their use, 
with exceptions, until July 1, 2015.
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O
Protocols for the use o f  UASs currently must mirror those situations specified in that legislation, as listed 
below:

Am ber Alert
Senior Alert

Blue Alert

Search or Rescue (To alleviate an immediate danger to a person)
Training exercises related to these uses

Benefits to Officer and Community Safety

Unmanned Aerial Systems (UAS) do not require a qualified pilot on board to  operate the UAS or the 
attached equipment such as cameras, FLIR (forward looking infrared), etc. UAS operators and system 
operators remain safely on the ground reducing their exposure to threats.

UASs are able to enter environments, which may be hazardous to pilots o f  manned aircraft. These threats 
may be natural or manmade. They include hazardous waste, fire, smoke, threatening weather, and ground 
fire from perpetrators.

UASs provide superior situational awareness while minimizing the danger to which operators are 
exposed.

UASs and trained operators minimize response time to most emergency situations. UASs can be launched 
from a safe location within close proximity to the scene.

UASs designed for law enforcem ent come in two categories, vertical takeoff and landing (VTOL), and 
fixed wing. This allows for their use in different environments that may restrict the size o f  the launch 
area. VTOL may be launched and landed in a very limited space.

UAS operators should be in direct contact with incident command, enhancing communication between 
command and air assets.

Community safety is enhanced by the rapid response o f  air assets to an emergency. M any UASs designed 
for law enforcement use can be launched within five minutes. In most cases manned aircrafts m ust take 
o ff and land at an airports under the direction o f  air traffic controllers, which can adversely delay response 
time.

UASs designed for law enforcement use are small enough to be stored in containers, which are the 
approximate size o f a small backpack, or in small cases that can be carried in patrol vehicles, thereby 
minimizing response time.

Agencies wishing to utilize UASs must obtain a Certificate o f  Authorization (COA) from the Federal 
Aviation Administration (FAA) to ensure compliance with federal requirements thus ensuring UASs are 
operated in accordance strict federal guidelines.
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Cost Benefit

The cost benefit o f  utilizing a UAS designed for public safety as compared to manned aircraft is 
substantial. It should be noted that UASs are not designed to take the place o f  manned aircraft. The use o f 
UASs would supplem ent the aerial capabilities o f  a law enforcement agency to provide enhanced service 
to the public.

The M etro A viation Unit, a jo in t effort by the City o f Richmond, Chesterfield County, and Henrico 
County, operates four fixed wing aircraft (two Cessna 172s and two Cessna 182s). The average hourly 
cost to operate each o f  these aircraft is $150. The cost o f  purchasing a manned aircraft similar to those 
being utilized by the Metro Aviation Unit is in excess o f $800,000. These figures do not include 
personnel costs.

According to the Association for Unmanned Vehicle Systems International (AUVSI), the average hourly 
cost o f  operating a UAS designed for public safety use ranges from $30 to $50. The costs o f UASs 
designed for law enforcement ranges from a few hundred dollars to over $40,000. These figures do not 
include personnel costs.

Training

The FAA has developed the rules for the public’s operation o f  UASs. They can be found in FAA 
M emorandum “Interim Operational Approval Guidance 08-01 Unmanned Aircraft Systems Operations in 
the U. S. National Airspace” .

O
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Agency model policy and operational procedures

Community Engagement

Law  enforcement agencies interested in integrating UAS technology in their operations should actively 
engage their com m unities in an effort to educate the public. Due to extensive media coverage o f  military 
drone use, there is widespread fear o f  similar deployment tactics on V irginia soil. Additionally, civil 
liberties organizations have concerns about violations o f  4th Amendment rights.

1. Law enforcem ent agencies desiring to use UAS technology should first determine how they will 
utilize this technology, including the costs, benefits and risks.

2. Law  enforcement agencies should then engage the community early in the planning process, 
including their governing body and civil liberties advocates.

3. I t’s imperative that the use o f  UAS technology be as transparent as possible to ensure the 
community that the law enforcement agency is in full compliance with the US Constitution, 
federal, state and local law governing search and seizure.

4. Law enforcem ent agencies should provide an opportunity for the community to review and 
comment on agency procedures for the use o f  UAS.

5. Transparency is the key to successful community support. For that reason, it is recommended that 
agencies work with the local media to help facilitate community education and dialogue.

System Requirements

1. Agencies deploying UAS technology shall maintain a flight log, which captures flight time, 
duration, date, supervisory authorization and reason for flight. UAS vehicles equipped with 
digital logs/counters are an acceptable alternative.

2. It is strongly encouraged that UAS vehicles should be painted in a high visibility paint or display 
high visibility markings, i f  the construction o f the UAS permits. This will facilitate line-of-sight 
control by the pilot and allow for easier ground monitoring. In situations where covert operations 
are authorized (high risk search/arrest warrant), high visibility markings may not be optimal.

3. Equipping law enforcement UAS with weapons o f  any kind is strictly prohibited.

4. Law enforcem ent UAS technology shall be equipped with “auto return” technology, which 
automatically returns the vehicle to the launch location if  radio connectivity is lost. For this 
reason, the use o f  “home built” aircraft or RC model aircraft is strongly discouraged.

Operational Procedures

1. All law enforcement UAS vehicles require a Certificate o f  Authorization (COA) from the Federal 
Aviation Administration (FAA). OA law enforcement agency interested in deploying UAS 
technology should contact the FAA early in the planning process to determine the requirements o f 
a COA.

2. UAS vehicles will only be operated by personnel, both pilots and crewmembers, who have been 
trained and certified in the operation o f  the system. All law enforcement agency personnel with 
UAS responsibilities, including supervisors and commanders, must complete training in the 
policies and procedures governing their use.

UNMANNED AIRCRAFT SYSTEMS (UAS)
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3. All flights will be approved by a supervisor and must be for a legitimate public safety mission, 
training or for demonstration purposes. Supervisory authorization shall be documented in the 
flight log.

4. A Virginia standardized flight log shall be used.

5. An authorized supervisor/commander will conduct a quarterly audit o f  flight logs. Unless as 
restricted by the Virginia FOIA, all flight logs and quarterly audits will be made available to the 
public upon request. Public agencies are encouraged to publish flight log information on their 
webpages.

6. Agencies must develop a disciplinary policy, which addresses unauthorized use o f  UAS 
technology.

7. Unless community or officer safety is compromised, agencies are encouraged to publically notify 
neighborhoods prior to using an UAS vehicle. The use o f Reverse 911 telephone calls is a good 
example o f  a notification procedure.

8. W hen the primary mission is to collect evidence o f  a criminal incident AND the UAS vehicle will 
intrude upon the reasonable expectation o f  privacy, the law enforcement agency should consult 
w ith their Com m onwealth’s Attorney about obtaining a search warrant in advance o f  deployment.

O
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Legal Considerations

Federal Legislation Governing the Use of UASs

The FAA M odernization and Reform Act o f  2012 (49 U.S.C. § 40101, et seq.) is the only legislation 
passed by the United States Congress on the topic o f  unmanned aircraft systems. The act sets out 
requirem ents for new laws and regulations concerning unm anned aircrafts. The requirements are to ensure 
public safety and uniformity throughout national airspace and that civil unmanned aircraft systems 
include a sense and avoid capability. The act defines different types o f  unmanned aircraft and aircraft 
systems including:

1. Unmanned aircraft -  an aircraft operated w ithout the possibility o f  direct human intervention 
from w ithin or on the aircraft.

2. Small unmanned aircraft -  an unmanned aircraft weighing less than 55 pounds.

3. Unmanned aircraft system -  an unmanned aircraft and associated elements (including 
communication links and the components that control the unmanned aircraft) required for the 
pilot in command to  operate safely and efficiently in the national airspace system.

4. Public unmanned aircraft system -  an unmanned aircraft system meeting the qualifications and 
conditions required for operation o f a public aircraft.

Law enforcem ent agencies should be aware that laws and regulations related to the use o f  UAS are 
evolving and what may be true today is not necessarily true tomorrow. For example, the FAA is expected 
to release proposed rules later this year establishing policies, procedures and standards for small UAS 
which law enforcement may use. Additionally, there are several bills under consideration by the U.S. 
Congress, including: Preserving American Privacy Act o f  2013, Preserving Freedom from Unwarranted 
Surveillance A ct o f  2013, Drone Aircraft Privacy and Transparency Act o f  2013, and Safeguarding 
Privacy and the Fostering Aerospace Innovation Act o f  2013. Enactment o f  these bills will impact law 
enforcem ent agencies’ use o f  UASs and agencies should diligently monitor the law for future changes.

Federal Communications Commission Considerations

The Federal Communications Commission (FCC) regulates the use o f  radio frequencies, which UASs 
depend upon for operation. Frequencies allow the ground operator to control the device and collect 
surveillance data but are subject to interference. Some UAS systems available at retail stores include FCC 
approved frequencies that are shared by many users, w hich means reliability and security o f  the system 
may be at risk. For example, a UAS operating on a shared frequency may not maintain adequate 
connectivity between the device and the ground operator, thereby increasing the risk o f  losing control o f 
the device. If  control is lost, the device may crash into the ground or other property. Shared frequencies 
are also not secure, meaning a sophisticated user could intercept the frequency and access data sent from 
the UAS to the ground operator. Both scenarios involve liability issues for agencies which should be 
thoroughly considered before utilization of a UAS.

On the other hand, some UAS manufacturers have safeguards in place to decrease the risk o f  frequency 
interference. Some systems use encrypted communications and technology to prevent detection and 
unauthorized access. “Pairing” a UAS and ground control station creates a unique line o f communication, 
w hich prevents outside linkage to the system. Other safeguards include key recognition, monitoring for 
interference and lost link modes.
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I f  an agency wants a more secure frequency with which to control their UAS, it should petition the FCC 
for a designated spectrum for law enforcement. Doing so does not guarantee protection from interference, 
as the device itself m ust have built in safeguards to protect against interference and consequence 
m itigation in the event there is a communication breech. In summary, law enforcement agencies should 
thoroughly research various types o f  UAS systems to determine which model offers the best security 
measures for its intended use. Agencies are encouraged to contact the Virginia State Police 
Communications Division for additional guidance.

Freedom of Information Act

The Virginia Freedom o f  Information Act (FOIA) “ensures the people o f  the Commonwealth ready access 
to public records in the custody o f  a public body or its officers and employees, and free entry to meetings 
o f  public bodies wherein the business o f  the people is being conducted.” All public records are presumed 
open unless a public body properly invokes an exemption and does not disclose the records. Va. Code §§ 
2.2-3700-3714. Law enforcement agencies should consider the applicability o f  statutory exemptions for 
their public records regarding UASs. For example, an agency may elect to withhold records contained in 
criminal investigative files which include photographs taken by an UAS or specific tactical plans utilizing 
UAS technology. See Va. Code 2.2-3705.2 and 2.2-3706. Other exemptions may apply depending on the 
situation and agencies are advised to consult with their legal counsel in drafting responses to FOIA 
requests.

Agencies w ith specific FOIA questions are encouraged to contact the Virginia Freedom o f Information 
Advisory Council at http://foiacouncil.dls.virginia.gov/ or (804) 225-3056.

Image Retention

The Governm ent D ata Collection and Dissemination Practices Act (Va. Code §§ 2.2-3800 -  3809), or the 
“Data A ct,” addresses how agencies handle personal information obtained through various methods. The 
Data Act defines personal information as information providing a basis for inferring personal 
characteristics, such as “photographs or things done by or to such individual.” The Data Act specifies that 
personal information shall not be collected unless need for the information has been clearly established, 
shall be relevant for the purpose it is collected, shall not be misused, and must be collected within the 
confines o f  the law. However, the Data Act does not apply to personal information systems maintained by 
the Departm ent o f  the State Police or other police departments that deal with investigations and 
intelligence gathering relating to criminal activity. (Va. Code § 2.2-3802(7)).

A recent Attorney General opinion addresses the use o f  license plate readers and w hether information 
obtained by these devices can be kept by law enforcement. (2013 Op. Va. A tt’y Gen. No. 12-073, 
available at www.ag.virginia.gov.) The answer depends on whether the information collected is for a 
specific criminal matter, which is exempt from the Data Act, or whether the information is collected for 
potential future use, which is subject to the Data Act. As applied to law enforcem ent’s use o f  UAS to 
collect images, if  the images are obtained for no particular reason, the Data Act prohibits law enforcement 
from storing the information for future use. However, if  the UAS is deployed for a particular purpose 
directly related to “investigations and intelligence gathering related to criminal activity” the Data Act 
does not apply.

Federal Aviation Administration

Law enforcem ent agencies utilizing UAS technology must comply with federal laws and regulations 
which currently require public entities, such local police departments, to obtain a Certificate o f
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A uthorization or W aiver (COA) before using an UAS in civil airspace. The primary purpose o f the COA 
is to  avoid in-air collisions with other objects in the air. Applicants apply online and the FAA evaluates 
the proposed operation for safety feasibility. For a complete listing o f  regulations, visit: 
w ww.faa.gov/regulations policies/faa regulations

The COA allows an operator to use a defined area o f  airspace and includes special provisions unique to 
the proposed operation. COAs usually are issued for a specific period and most require the applicant to 
coordinate with an air traffic control facility. Because UAS technology cannot currently comply w ith “see 
and avoid” rules that apply to all aircraft, a visual observer must maintain visual contact with the UAS 
and serve as its “eyes” when operating outside airspace restricted from other users.

A pply ing  fo r a CO A : https://ioeaaa.faa.gov/oeaaa/

W ho m ay apply  fo r a C O A ? Only public agencies operating an unmanned aircraft. A public agency is
any agency that operates a public aircraft (14 CFR Part 1.1). I f  you 
receive funding from the federal government at some level, you are 
probably a public agency. A  public agency can never operate under the 
guidelines o f  Advisory Circular 91-57 (Model Aircraft Operating 
Standards).

A dd itional R esources: “Unmanned A ircraft Systems Operations in the U.S. N ational Airspace
System  -  Interim  Operational Approval G uidance” provides FAA
guidance for public use o f  unmanned aircraft by defining the COA 
evaluation process.
www.faa.gov/about/office org/headquarters offices/ato/service units/svst 
emops/aaim/organizations/uas/coa/faq/media/uas guidance08-01 .pdf

4th Amendment Considerations

The 4th Amendment protects individuals and their homes from unreasonable, warrantless searches and 
seizures by government actors. People have certain expectations o f privacy in their property, particularly 
in their homes. Several doctrines have emerged by courts in balancing individual privacy and the need for 
governm ent to keep people safe. The plain view  doctrine authorizes warrantless searches when an officer, 
in a lawful place, can plainly see an item o f incriminating character. The open fields doctrine recognizes 
that a person has less expectation o f privacy outside o f  his home.

Applying the 4th Amendment to UAS surveillance is new territory for both law enforcement and the 
courts. The constitutionality o f  this technology as used by law enforcement will depend on many factors, 
including how and where the surveillance takes place. W hether a target is at home or in a public place 
will affect a court’s analysis o f  how strong his expectation o f  privacy is. Other factors include the type 
and length o f surveillance. The following cases primarily focus on manned airplane and helicopter flights 
but may be helpful to law enforcement agencies navigating the unchartered waters, or airspace in this 
instance, o f  using UAS technology in a manner that respects the 4th Am endm ent.1

Privacy in the Home

Kyllo  v. U.S., 533 U.S. 27 (2001). Receiving tips from an informant, a federal agent acting without a 
warrant used a thermal imaging device to view K yllo’s home to help determine whether he was growing 
m arijuana inside. Based on information yielded by the device, a warrant was obtained to search the home.

1 See “Drones in Domestic Surveillance Operations: Fourth Amendment Implications and Legislative R e sp o n se sby 
Congressional Research Service, April 3, 2013, a twww.fas.org/sgp/crs/natsec/R42701.pdf for additional information.

UNMANNED AIRCRAFT SYSTEMS (UAS)
Protocols for use by Law Enforcement Agencies 9

http://www.faa.gov/regulations
https://ioeaaa.faa.gov/oeaaa/
http://www.faa.gov/about/office
http://www.fas.org/sgp/crs/natsec/R42701.pdf


The Supreme Court ruled that use o f  the thermal imaging device to gather information about the inside o f 
the home constituted a search under the 4th Amendment.

Property Rights

F lo r id a  v. Ja rd in es , 569 U .S .  (2013). O fficers b ro u g h t a  n a rco tics dog  to  defendan t's  fron t
porch , w h ich  a lerted  fo r th e  p resen ce  o f  drugs. A  search  w arran t w as ob ta ined  fo r the hom e and 
m ariju an a  p lan ts  w ere  su b seq u en tly  found. U sin g  a p ro p erty -rig h ts  analysis, the  cou rt conc luded  
th a t u sing  a tra in ed  dog  on th e  fron t porch  o f  a h o m e  w as a  p h ysica l in trusion  on  defendan t's  4th 
A m en d m en t righ ts. U n lik e  s im p ly  knock ing  on  the  door, w h ich  is a custom ary  and  rou tine  act, 
b rin g in g  a  p o lice  tra in ed  dog  is n e ith e r custom ary  n o r rou tine. B ecause  the  o fficers o n ly  learned  
ab o u t the  d ru g s b y  p h y sica lly  in tru d in g  on  the  d efendan t's  p ro p erty  in o rd er to  g a ther ev idence, 
an  u n law fu l search  occu rred . (T his case m ay  be  app licab le  i f  U A S s a re  u sed  in c lose  p rox im ity  
to  h o m es in  o rd er to  p eer in to  w indow s.)

Open Fields and Manned Aerial Surveillance

W ellford  v. Virginia, 227 Va. 297 (1984). After receiving a tip that W ellford was growing marijuana 
plants, law enforcement used a helicopter to fly 1000 feet above his fields and observed marijuana plants. 
Defendant was arrested after being observed caring for the plants. The court ruled that the open field was 
not part o f  the hom e’s curtilage and therefore defendant had no expectation o f  privacy.

California v. Ciraolo, 476 U.S. 207 (1987). After receiving a tip that Ciraolo was growing marijuana 
plants in his backyard, which was shielded from view at ground level with a fence, law enforcement 
conducted warrantless aerial surveillance at 1000 feet. Officers, using nothing more than their “naked 
eyes,” observed marijuana plants in the yard, which led to a search warrant o f  the property. The naked- 
eye aerial surveillance did not violate a reasonable expectation of privacy because it “took place within 
public navigable airspace in a physically nonintrusive m anner.”

Giancola  v. West Va. D e p ’t o f  Pub. Safety, 830 F.2d 547 (4th Cir. 1987). Aerial surveillance from a 
helicopter flying at 100 feet did not violate the 4th Amendment. The aerial surveillance tactics were not 
unreasonably intrusive after considering the total number o f surveillances conducted (two), the frequency 
o f  the surveillance, the length o f  each surveillance, altitude, number o f  aircraft (one), the degree o f 
disruption o f  legitimate activities on the ground, and compliance with flight regulations.

Florida  v. Riley, 488 U.S. 445 (1989). After receiving an anonymous tip that marijuana was growing in a 
greenhouse located ten to twenty feet behind a mobile home, law enforcement flew a helicopter over the 
property at an altitude o f  400 feet. M arijuana was observed growing inside the greenhouse, which led to 
the issuance o f  a search warrant. In denying the motion to suppress the Court reasoned the helicopter was 
flying at a legal altitude, met all flight regulations, and that any member o f the public could have legally 
taken the same flight and made the same observations. Therefore, Riley had no reasonable expectation of 
privacy in the greenhouse.

U.S. v. Breza, 308 F. 3d. 430 (5th Cir. 2002). During a drug interdiction helicopter flight, law enforcement 
officers observed what they thought were marijuana plants in an area surrounding Breza’s dwelling. After 
descending to approximately 200 feet, this suspicion was confirmed and officers on the ground, without a 
warrant, searched the garden and seized hundreds o f  marijuana plants. The 4th Circuit held that the 
surveillance did not violate the 4th Amendment because the flight fully complied with all laws and 
regulations and were a regular occurrence. The court also upheld the warrantless entry because the 
defendant was observed burning the marijuana plants.
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Agency/Operator Certifications

Pilot & Observer Certifications/Qualifications

It should be noted that all certifications/qualifications herein are applicable to operations o f  UAS at and 
below  400 feet. All pilot and observer training records will be maintained by the agency employing those 
persons and are subject to state and federal inspection.

Pilots:

Each UAS pilot must be an FAA-certificated airman or successfully pass either the FA A ’s pilot 
knowledge exam or complete an FJ\l\-approved UAS pilot training curriculum. However, i f  operating in 
controlled airspace, additional certifications are required. Note: Certification does not require the practical 
fight requirements o f  a manned aircraft.

Pilots will receive training specific to the UAS to be operated. This training must be conducted and 
docum ented by a qualified instructor designated by the proponent as being the individual(s) trained and 
certified by the manufacturer to provide training on the specified UAS.

Pilots must not perform duties for more than one UAS at a time and are not allowed to perform 
concurrent duties both as pilot and observer.

Pilots are prohibited from flying any law  en fo rcem en t m ission without having completed three UAS 
flight events within the preceding 90 days.

Law enforcement standard operating procedures (SOP) must include Crew Resource M anagement (CRM) 
techniques to ensure the highest possible situational awareness and effective communication by pilots 
during each flight operation. Pilots must be trained in these procedures and techniques. N o te: CRM 
training involves a wide range o f  knowledge, skills and attitudes to include communications, situational 
awareness, problem solving, decision making, and teamwork. CRM is defined as a management system 
which makes optimum use o f  all available resources -  equipment, procedures and people -  to promote 
safety and enhance the efficiency o f  operations.

All pilot training must be conducted and documented by a qualified instructor designated by the 
proponent as being an individual trained and certified.

Pilots must be m edically qualified and have in their possession a second class (or higher) airman medical 
certificate that has been issued under 14 CFR Part 67, M edical Standards and Certification.

Pilots are subject to the provisions o f  14 CFR §91.17, Alcohol and Drugs.

Observers:

Observers must successfully complete a UAS observer training curriculum that includes, at a minimum, 
instruction on rules and responsibilities described in 14 CFR § 91.111, Operating N ear Other Aircraft, 14 
CFR § 91.113, Right o f  Way Rules, Cloud Clearances, and that emphasizes “See and Avoid” concepts 
and fundamental radio communications, including standard ATC phraseology. Observer training must 
include thorough instruction regarding manned aircraft traffic conflicts and pilot communications for any 
maneuvers/actions required to avoid traffic conflicts.
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Observers must not perform duties for more than one UAS at a time and are not allowed to perform 
concurrent duties both as pilot and observer.

Law enforcement standard operating procedures (SOP) must include Crew Resource M anagement (CRM) 
techniques to ensure the highest possible situational awareness and effective communication by observers 
during each flight operation. Observers must be trained in these procedures and techniques.

All observers training m ust be conducted and documented by a qualified instructor designated by the 
proponent as being an individual trained and certified by the manufacturer to provide training on the 
specified UAS.

Observers must be m edically qualified and have in their possession a second class (or higher) airman 
medical certificate that has been issued under 14 CFR Part 67, Medical Standards and Certification.

Observers are subject to the provisions o f 14 CFR §91.17, Alcohol and Drugs.

It should be noted that the FAA is working to change the requirement for a second-class airman medical 
certification to self-certification as to being healthy to fly and a letter from a competent medical authority 
certifying the operator’s eyesight to the second-class medical certification requirements o f  correctable to 
20/20.

M em orandum  o f  U nderstanding B etw een Federal A viation A dm inistration and the U.S. Departm ent o f  Justice,
Office o f  Justice Program s, N ational Institute o f  Justice Concerning Operation o f  U nm anned A ircraft Systems by 
Law  Enforcem ent ('w w w .alea.org/assets/pressR eleases/assets/18Q 5/D 0J% 20FA A % 20M 0U .pdf)

O
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24VAC5-20-100. Operation o f  aircraft.

Regulatory Considerations

All aircraft operations shall be conducted in conformity with Federal Aviation Regulations as amended 
from time to time and violation o f  such federal regulations shall also constitute a violation o f  this chapter.

Statutory Authority

§§ 5.1-2.2 and 5.1-2.15 o f the Code o f  Virginia.

Historical Notes

Derived from V R165-01-02:! § 2.9, eff. September 9, 1992.

O
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Unmanned aerial vehicle industry 
taking off in Alaska
E L W O O D  B R E H M E R ,  A L A S K A  J O U R N A L  O F  C O M M E R C E

O

P H O TO S /M IC H A E L D IN N EEN /A JO C

The venerable Piper Super Cub isn’t being squeezed out, but the face of aviation in Alaska is changing.

Once strictly a military tool, unmanned aerial vehicles, or UAVs, are now being used in civilian government work and the 
private sector.

Fairweather LLC  announced the formation of research subsidiary Tulugaq LLC  Sept. 30. A  joint venture between the 
resource industry support company and regional Native corporations Olgoonik Corp. and Kaktovik Inupiat Corp., 
Tulugaq’s work centers on its 21st Century aircraft, the Diamond Aircraft DA42. The word Tulugaq is Inupiaq for raven. 
Fairweather was founded in 1976 by Sherron Perry with an initial focus on providing aviation weather observation 
services to remote regions, and has since expanded into a wide array of industry support activities.

“We make science happen,’’ Tulugaq Operations Manager Steve Wackowski said. “My boss, Sherron Perry, saw a niche 
for airborne remote sensing so we’re approaching it in two ways: manned and unmanned remote sensing. Part of our 
DA42 is the manned portion of that, but the kicker on the DA42 is it’s optionally unmanned.’’

By replacing the pilot seat in the DA42 with a remote control conversion kit, the $1.2 million aircraft becomes a UAV with 
a 44-foot wingspan.

O The dual-flight option is the reason Tulugaq bought the DA42, Wackowski said. And when the time comes, it will be 
taken advantage of, he said.
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Manned or not, the Tulugaq has about $400,000 worth of sensing equipment and cameras that can be swapped in and

O out of receivers on the nose and belly of the DA42.

All of the equipment is operated with a Microsoft Xbox video game controller. Wackowski said it was developed with the 
Xbox controller so the controls would be as recognizable to operators as possible.

Because the sensors are designed to fit into receivers built into the plane, Tulugaq does not need to get a certificate of 
airworthiness every time it changes them, he added.

‘‘The analogy I use, is, the plane’s kind of like an iPhone; you can build an app for that,” Wackowski said.

Until recently the Federal Aviation Administration had banned commercial operation of UAVs in the United States. On 
Sept. 24, ConocoPhillips announced it had completed the country’s first commercial UAV (also known as an unmanned 
aircraft system, or UAS) flight off of Northwest Alaska in the Chuckchi Sea. The roughly 40-pound ScanEagle UAV was 
launched from Fairweather’s Westward Wind research vessel during a week of flights, according to a ConocoPhillips 
release.

“Airborne surveillance is often a component of offshore projects. The UAS could be useful in monitoring and data 
collection efforts, with the benefit of improved safety and lower noise levels as compared to using manned aircraft,” 
ConocoPhillips President Trond-Erik Johansen said in a formal statement.

To operate a UAV, a certificate of authorization, known in the industry as a COA, must be approved by the Federal 
Aviation Administration. It is essentially a flight plan for unmanned aircraft. It designates where, when and at what 
altitude a UAV can be flown.

O ConocoPhillips can claim the first commercial UAV flight, but Alaska has also already seen unmanned craft used for 
noncommercial purposes.

The National Oceanic and Atmospheric Administration Alaska Fisheries Science Center staff flew UAVs on Steller sea 
lion surveys in the Aleutian Islands in the spring of 2012 in conjunction with University of Alaska Fairbanks researchers 
at the UAF’s Geophysical Institute, which has become a leading research center for unmanned aircraft development.

By hovering a small, quad-copter UAV above the sea lions’ brooding grounds the researchers took infrared photos of the 
animals —  listed as an endangered population —  and were able to count them from an offshore vessel without disturbing 
the sea lions or putting pilots and biologists in risky low-level flying situations.

Unmanned craft will allow for monitoring shifting sea ice, marine mammals and birds as more companies from 
transportation to resource development enter the Arctic.

While it will likely be another couple years before widespread commercial use of UAVs is approved, particularly for large 
aircraft like the DA42, it’s “dull, dirty and dangerous” missions similar to the sea lion counts that they are made for, 
Wackowski said.

“Most clients won’t let you put a manned crew (in the Arctic) when you’re talking about going more than 20 to 30 miles 
offshore,” he said.

Prior to his work with Fairweather and its subsidiary, Wackowski had experience as an unmanned aircraft pilot in the 
Alaska Air Force Reserve. Fie holds the record for the northernmost UAV flight at 88.5 degrees North for flying a hand- 
launched AeroVironment Raven RQ -11 off of a Canadian icebreaker in the summer of 2011.

He was flying so close to the North Pole that the Raven’s compass was disrupted, Wackowski said.

O  “Things operate differently up in the high Arctic,” he said.
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While setting the record, Wackowski was able to find leads, or cracks, in the sea ice ahead of the ship with an infrared

O camera on the Raven, which ship pilots prefer to follow when traveling through an icepack, he said. He also searched for 
polar bears while a team off the ship installed a buoy under the ice.

While he didn’t find any bears, he said the mission is an example of a simple task a UAV can perform to make Arctic 
work easier.

The FAA is in the midst of developing operational guidelines for UAVs and was directed by Congress to have them 
complete by 2015. A s part of the 2012 FAA Modernization and Reform Act, the agency was tasked with choosing six 
UAV test sites across the country.

UAF Geophysical Institute Director Greg Walker is pushing for Alaska to be one of the test sites and has said that given 
the state’s areas of open airspace and potential for future UAV use, it is more a matter of whether Alaska is chosen first, 
rather than at all. The FAA is expected to choose the test sites by the end of the year.

A test site would consist of airspace and a landing strip designated for UAV research.

“We fully support the University of A laska’s efforts to get the UAV test bed up here,” Wackowski said. “It would be huge 
—  a boom for industry and Alaska.”

Aviation industry experts have forecast UAVs will quickly become a $30 billion-plus business in the U.S. once the FAA 
clarifies its airspace and communication regulations for the aircraft subset.

Anchorage-based Peak 3 Inc. is in the business of prepping other companies for the FAA standards rollout. Peak 3 
President and C E O  Jen Haney said her company has worked in Alaska and the Lower 48 consulting with businesses

O and government agencies on how UAVs can benefit their operations and how to be ready to fly when the FAA says, 
“cleared for takeoff.”

Part of the UAF team pushing for an Alaska test site, Haney said the culture of UAV operators needs to be similar to that 
of traditional aviation for safety reasons.

“I don’t think it’s unreasonable for (UAV) pilots to be required to have their pilot’s license,” she said.

The FAA is the “biggest roadblock” to expanding the unmanned industry, Haney said, but the slow careful nature of the 
agency is necessary to safely integrate a whole new realm of aircraft into the skies.

Elwood Brehm ercan be reached at elwood.brehmer@alaskajoumal.com.
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FAA prepares for invasion of 7,500 drones 

By W ashington Times (DC) N ovem ber 9, 2013 6:50 am  

n  Print (SI Email ^  Letter to Editor

Text Size: A  A  A

(File Photo)

The ch ie f o f  the Federal A viation A dm inistration predicted Thursday that U.S. airspace could be 
crow ded w ith  as m any as 7,500 com m ercial drones w ith in  the next five years, as he unveiled a 
long- aw aited regulatory blueprin t that seeks to protect A m ericans' privacy while requiring 
testing for law  enforcem ent and private com panies seeking to operate unm anned aerial vehicles.

FA A  A dm inistrator M ichael H uerta said his agency w ould set up six sites across the country to 
test drone operators, but cautioned that there could be delays for those looking to obtain 
certificates to operate unm anned aircraft once the regulatory guidelines are in place. He said 
ensuring safety in increasingly congested skies was his agency's top priority.

"W e m ust fulfill those obligations in a thoughtful, careful m anner that ensures safety and 
prom otes econom ic growth," M r. H uerta said in a speech to  aerospace industry executives.

The FA A 's announcem ent is the latest step in the m arch tow ard transitioning drones from  the 
m ilitary use in the w ar on terrorism  that m ade them  fam ous to civilian applications that can range 
from  collecting survey and w eather data to  assisting rescues and law  enforcem ent operations.

The A ssociation for U nm anned V ehicle System s, the leading trade group for the nation's private- 
sector drone operators, estim ated this year that the com m ercial drone industry w ill create m ore 
than 100,000 jobs and generate m ore than $82 billion in econom ic im pact over the next 10 years 
- if  the governm ent m oves quickly to establish w orkable operating regulations and safeguards.

The im pending boom  has raised concerns am ong privacy advocates about how  and w here drones 
m ight be used to collect data. The FA A is requiring future test sites to develop privacy plans and



m ake them  available to the public. The policy  also requires test site operators to disclose how  
data will be obtained and used.

"M ake no m istake about it, privacy is an extrem ely im portant issue and it is som ething that the 
public  has a significant in terest and concern over and we need to recognize as an industry that if  
we are going to take full advantage o f  the benefits that we are talking about for these 
technologies we need to be responsive to the public 's concerns about privacy," Mr. H uerta said.

C hristopher Calabrese, A m erican Civil L iberties U nion legislative counsel, told The W ashington 
T im es that w hile the FA A's requirem ent for public disclosure o f  data and retention policies are 
needed and w elcom e, the safeguards do no t go far enough.

"It's crucial that as w e m ove forw ard w ith drone use, those procedural protections are followed 
by concrete restrictions on how  data from  drones can be used and how  long it can be stored. 
C ongress m ust also w eigh in on areas outside o f  the FA A's authority, such as use by law  
enforcem ent and the D epartm ent o f  H om eland Security, w hich have the ability  to use drones for 
invasive surveillance that m ust be kept in check," M r. Calabrese said.

L egislation has been introduced by Sen. Edw ard J. M arkey, M assachusetts D em ocrat, and Rep. 
Ted Poe, Texas Republican, and Rep. Zoe Lofgren, California D em ocrat. I f  passed, this 
legislation w ould require law  enforcem ent agencies to obtain w arrants before using drones to 
collect surveillance data on U.S. soil. "People are really w orried about drone use. Y ou see it in a 
huge num ber o f state bills and laws, and I think the FA A needs to understand that i f  they don’t 
address privacy issues then drones are not going to be a useful technology," he said. "Privacy 
can't be sw ept under the rug."

M r. H uerta told reporters after his address that there was not a fast-track application process for 
particular agencies - such as law  enforcem ent - looking to apply for certification to operate 
unm anned aircraft.

"Our current policy provides for any public user that w ould like to apply for a certificate o f 
operation to operate unm anned aircraft w ithin national airspace, they are free to apply...," he 
said. "But I w ouldn 't say w e have a particular priority  one w ay or the other."

M r. H uerta did allude to possible exceptions for law  enforcem ent agencies to  use small 
unm anned aircraft system s but stressed that the FA A  was looking into how  to stream line the 
application process in a w ay that ensures safe integration into the system  and said approxim ately 
80 law  enforcem ent agencies already operate unm anned aircraft under special certificates o f 
authorization.

The FA A  released an integration road map and com prehensive p lan  on its w ebsite Thursday.

B oth docum ents lay out steps for unm anned aircraft integration by 2015. Setting up test sites for 
unm anned aircraft is the next step on the path  to integration, and bidding from  states to host the 
sites has been spirited.



"By the end o f  the year, w e plan to  choose six test sites for civil unm anned aircraft. Congress 
required  us to do so, and w e need to m ake sure we use these sites to obtain the best data that we 
can," M r. H uerta said.

The FA A  has received 25 applications for test sights representing 26 states.

The drone industry, w hich has pushed the O bam a adm inistration to speed regulations to clear the 
w ay for m ore com m ercial uses, called the FA A's m oves "an im portant step."

"From  advancing scientific research and responding to natural disasters to locating m issing 
persons and helping to fight w ildfires, [drones] can save tim e, save m oney, and, m ost 
im portantly , save lives," said a  statem ent by M r. M ichael Toscano, president and CEO o f  the 
A ssociation  for U nm anned V ehicle Systems.

M r. Toscano noted that the FA A's announcem ents were better late than never as the FA A  has 
m issed every deadline laid  out for drone integration in the reauthorization act. H ow ever, they 
have had to cope w ith significant funding cuts from  sequestration and governm ent shutdow ns. 
"Every day that w e don 't fly in national airspace, we lose betw een $27 to $30 m illion o f  
econom ic revenue," he said.
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November 11, 2013

T h e  F A A 's R o a d m a p  f o r  U n m a n n e d  A ir c r a f t  S y s t e m s  (U A S ) In t e g r a t io n : 
F o r e s h a d o w in g  F u t u r e  R e g u l a t io n s  f o r  S m a l l  C o m m e r c ia l  D r o n e s

On November 7, the Federal Aviation Administration released its first annual Integration of Civil 
Unmanned Aircraft Systems (UAS) in the National Airspace System (NAS) Roadmap (the “Roadmap”) 
and accompanying Notice o f Final Privacy Requirements for UAS Test Sites (Docket No. FAA-2013- 
0061) (“the “Privacy Requirements”). At the same time, the FAA’s Joint Planning and Development 
Office delivered to Congress the UAS Comprehensive Plan (the “Plan”) mandated by the 2012 FAA 
Modernization and Reform Act. These three documents represent the first comprehensive look at how 
and when the FAA plans to integrate commercial drones into the national airspace system.1

A Faster Track for Small Commercial Drones

The FAA’s new documents make clear that larger commercial drones will be integrated into the national 
airspace system very slowly, over an extended period involving technical testing and rulemaking that 
may span a decade.2 However, the timeframe for the express approval of so-called “small” 
commercial drones (“sUAS”), weighing less than 55 pounds, is of arguably greater interest to the 
nation’s nascent commercial drone industry. Many of the most beneficial uses of civilian drone 
technology can easily be implemented using technology available today, at low altitudes, by platforms 
weighing far less than 55 pounds. These include aerial photography and cinematography, agricultural 
crop analysis, wildlife and environmental monitoring, search-and-rescue, geographical mapping, power 
line and infrastructure inspection, and countless others.

A notice of proposed rulemaking (“NPRM”) specifically addressing sUAS has been promised by the 
FAA since 2010, but its release has been repeatedly delayed. This most recent update moves the goal 
again, but sounds promising. The Comprehensive Plan indicates that “The NPRM for small UAS is 
being drafted and is targeted for release in 2014.” Plan at 15. The Roadmap is a little more specific: 
“The sUAS NPRM is expected to be released in early 2014.” Roadmap at 58 (emphasis added).

1 These documents are available at http://www.faa.gov/news/press releases/news storv.cfm?newsld=15334 .

2 Currently there is no federal aviation regulation specifically addressing the commercial operation of unmanned aircraft systems. The FAA 
has asserted as its “policy" that commercial uses are prohibited.
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A Foreshadowing of Burdensome Regulations

Although the contents of the anticipated sUAS NPRM have remained a closely-guarded secret for 
years, a significant portion of the future proposed regulatory framework may now be gleaned by a close 
reading of the FAA’s new Roadmap, Comprehensive Plan and Privacy Requirements documents. 
These suggest that the proposed regulatory framework may be much more burdensome than 
anticipated by developers of the smallest UAS platforms intended to be flown at low altitudes.

Operator Qualifications

Pilot Certification, including Medical Requirements: The FAA’s introductory section of the Roadmap 
indicates that “At the core of these policies is the concept that each aircraft is flown by a pilot in 
accordance with required procedures and practices. This same policy applies to UAS.” Roadmap at 9. 
The Roadmap further indicates that the FAA plans to amend its regulations so as to address 
“certification of sUAS pilots.” Roadmap at 34. Additionally, the Roadmap’s “Goals, Metrics and Target 
Dates” section includes the following as “Goal 1”: “FAA certification requirements for pilots and crew 
members for sUAS classes (including medical requirements, training standards, etc.) published as part 
of a sUAS rule by 2014.” Roadmap at 52. These statements strongly suggest that future operation of 
sUAS may be limited to persons who have undertaken a training course, who pass an examination of 
some kind, and who are medically qualified. This framework, reminiscent of the current pilot 
certification regime for manned aircraft, threatens the practicality of commercial uses of very small 
drones where pilot certification is arguably unnecessary (for example, a photographer using a hobby- 
grade radio-controlled multirotor to take photographs of real estate at very low altitudes).

Operational Restrictions

Constrained Airspace and Performance: The Roadmap indicates that “[operations of sUAS under new 
regulations may have operational, airspace, and performance constraints.” Roadmap at 34. “As 
integration begins, there will be approved airspace and procedures for sUAS.” Id. at 35. The 
Comprehensive Plan gives a more specific sense of the anticipated initial airspace restrictions for 
sUAS: The “Initial Capability” will involve “Operations outside of Class B/C airspace and not over 
populated areas.” Plan at 9. The indication of an airspace restriction (in particular, an altitude ceiling) 
for early commercial drone use is not a surprise. However, the reference to “not over populated areas” 
may pose a serious impediment to numerous commercial applications, such as cinematography on 
controlled film sets, crop inspection in semi-rural areas, or the survey of disaster-stricken urban areas. 
Moreover, the reference to “performance constraints” and “approved procedures” suggests potential 
restrictions on the capabilities and applications of sUAS platforms even within the designated airspace.

Line-of-Sight Requirement: The Roadmap hints that sUAS may need to be operated within the “visual 
line-of-sight (LOS) of the flight crew” in order to avoid regulations similar to those applicable to manned 
aircraft. Roadmap at 33. Otherwise, a lengthy list of “general requirements and assumptions” for UAS 
operations may be applied to non-LOS sUAS, including compliance with existing operating rules, the 
need for an airworthiness certificate, the requirement to “file and fly an IFR flight plan,” the use of an on­
board ADS-B (Out) transponder, air traffic separation capabilities, and pilot communication with ATC 
using standard phraseology, among others. Id. at 33-34. The Plan similarly suggests that the early 
FAA goals “apply to small UAS (under 55 pounds) within visual line-of-sight (VLOS).” Plan at 3. Many 
small sUAS will operate at the limit of visual perception, or be momentarily out of sight such as when 
flying low between buildings on a disaster relief mission or under tree-top level during infrastructure 
inspection. Therefore, the definition of “visual line of sight” will seemingly play an important role in the 
exemption from the long list of technical and procedural requirements. In the Glossary at the back of 
the Roadmap, the term “Visual Line-of-Sight” is defined as “Unaided (corrective lenses and/or 
sunglasses exempted) visual contact between a pilot-in-command or a visual observer and a UAS
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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.” The 
term is not defined in the Comprehensive Plan. Arguably, direct visual observation of an sUAS is far 
less useful as an indication of its precise location than video and digital telemetry sent back to the 
ground, and there is some sentiment among industry participants that the more important point is visual 
confirmation that the surrounding airspace is free of other air traffic even if the sUAS is not directly 
visible for its entire operation.

Autonomous Flight Prohibited: The FAA appears to have drawn a line in the sand with respect to 
autonomous flight for any UAS. “Autonomous operations are not permitted. The [pilot] has full control, 
or override authority to assume control at all times during normal UAS operations.” Roadmap at 33. 
Some of the more innovative small multirotor designs contemplate the use of autonomous technologies 
to navigate the environment, for example in a search and rescue operation surrounding a collapsed 
building. One key technology already implemented in many existing sUAS platforms is the ability to 
“return to home” via GPS guidance in the event of a control signal loss or other malfunction. Although 
that situation may not qualify as “normal UAS operations,” the FAA’s Roadmap suggests that 
developers generally must include the ability of a ground-based pilot to monitor and override all of a 
drone’s autonomous flight functions.

Daytime Flight Only: The FAA’s timeline indicates that “sUAS follow-on night operations experiments 
and study accepted by the FAA for review by the 3rd Quarter of 2014” with a goal of “increased night 
operations for public entities . . .  by the 3rd Quarter of 2015.” Roadmap at 58. This suggests a delay 
for certain commercial applications, such as search-and-rescue, agriculture, or wildlife monitoring, 
where night operations are advantageous or critical.

Privacy Considerations

Privacy Framework: The FAA’s Roadmap declares that “the FAA’s mission does not include 
developing or enforcing policies pertaining to privacy or civil liberties.” Roadmap at 11. Its response to 
privacy concerns that have been raised with respect to the six planned UAS test sites is to permit the 
test site operators (who are “public entities” — generally state or local government agencies) to develop 
their own privacy policies, with the FTC’s Fair Information Practice Principles as an informative 
guideline. Id. at 11-12. The FAA expects those policies to be in writing, to provide for public comment, 
and to involve an annual compliance review. See Privacy Requirements at 8, 13. “[T]he privacy 
policies developed by the test site operators will help inform the dialogue among policymakers, privacy 
advocates, and the industry regarding broader questions concerning the use of UAS technologies.” 
Roadmap at 12. Noticeably absent from any of the FAA’s documents is an indication of how the FAA 
plans to address privacy issues with respect to sUAS platforms, as to which it has promised an NPRM 
by “early 2014,” and which are anticipated to be in “routine” operation by 2015. Obviously, the 
experiences to be gained from the six test sites cannot guide the sUAS NPRM because the test sites 
have not even been chosen and will not be operational for some time. In light of the statement 
concerning its “mission, “perhaps the FAA plans to defer to state and local standards. Indeed, many of 
the privacy concerns that are often expressed about commercial drone technology are already 
addressed by technology-neutral state common law principles, or anti-stalking and invasion-of-privacy 
statutes.

Mandatory Procedures

Registration and Approval: The FAA has also indicated that future regulations will address “registration 
of sUAS [and] approval of sUAS operations.” It is not clear from these documents whether the 
registration and approval mechanism will be minimally burdensome (such as simple identification and 
operational notice provided on an FAA website) or something more complex resembling the registration
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of manned aircraft and the visible display of an N-Number on the drone. The latter approach could be 
difficult for smaller platforms.

Safety Data Reporting and Recordkeeping: The Roadmap indicates that “[d]ata collection will expand 
when . . . new rules and associated safety data reporting requirements are implemented for sUAS.” 
Roadmap at 28. This safety data will be used by FAA to “support the basis for and define appropriate 
UAS operating requirements.” One of the FAA’s early goals is to accomplish “Necessary changes to 
record keeping systems established as part of a sUAS rule.” Id. at 53. These statements all suggest 
that commercial sUAS operators will be expected to collect safety-related data, potentially using 
required sensors on board the drone, and to maintain formal operating records.

Interface with A ir Traffic Control: The Roadmap contemplates that the FAA will “[t]rain air traffic control 
workforce within six months after sUAS rule enactment” and “sUAS operations are aligned with ATC 
Flandbook ... when the sUAS rule is published and effective.” This suggests that sUAS operation may, 
in some way, be subject to interaction with air traffic control.

The Path Forward

Government Users First: The Comprehensive Plan states that with respect to routine sUAS operations, 
the FAA is “assuming the public realm would be accomplished first and civil would follow.” Plan at 16.
In other words, public operators (typically government agencies or organizations funded by 
government, such as law enforcement or state universities) can be expected to be permitted use of 
sUAS platforms before civil (private, commercial) operators. 2015 is indicated as the goal for both of 
those “national goals,” however, so the purpose of the two-step approach is unclear. Id. at 9.

Risk Assessment Hurdle: The Roadmap indicates that “The sUAS proposed rule has undergone a risk 
assessment by the FAA through its Safety Management System (SMS) process.” Roadmap at 58.
This may account for the FAA’s already lengthy delay. Flowever, it also suggests that public input 
during the notice-and-comment period might require the SMS risk assessment to be redone, triggering 
a new delay before the final sUAS rules are actually implemented.

***
If you have any questions or need additional information about this Alert, or any unmanned aircraft 
systems topic, please contact:

Brendan M. Schulm an
Special Counsel 
bschulman@kramerlevin.com

O

This memorandum provides general information on legal issues and developments of interest to our clients and 
friends. It is not intended to provide legal advice. Readers should seek specific legal advice before taking any 
action with respect to the matters we discuss here. Should you have any questions or wish to discuss any of the 
issues raised in this memorandum, please call your Kramer Levin contact.
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Representative Shelley Hughes Senator Donny Olson
Alaska State Legislature Alaska State Legislature
600 E. Railroad Ave 716 W. 4th Ave. Suite 560
W asilla AK, 99654 Anchorage AK, 99501-2133

Dear Representative Hughes and Senator Olson:

I am pleased to provide supporting comments to the Unmanned Aerial Systems (UASs) 
Legislative Task Force for consideration as you move forward with recommendations on the use 
of U ASs in the public, private and commercial arena. I commend the Task Force for taking a 
robust look at the public interest issues associated with UASs.

I recognize the. valuable role these systems can play in public safety. Jaw  enforcement, land 
management, and agriculture, among other sectors. The potential economic benefits o f a 
carefullymanaged effort to integrate UASs in the airspace are demonstrably large. Already, 
ConocoPhillips contractors have sent a ScanEagle aircraft offshore from W ainwright for 
exploratory purposes. One o f  the University o f Fairbanks’ (UAF) unmanned aircraft helped a 
Russian tanker in 2011-2012 to find a path to deliver fuel. The FAA is approving unmanned 
flights nationwide and I support the state’s interest in safely and responsibly considering the use 
o f U ASs across industries.

As we look at evaluating UAS implementation, the following issues must be addressed: safety, 
privacy, controlling information, oerttfiogtion and bslaneing data collection with privacy. If we 
can use unmanned aircraft efficaciously to conduct mapping, for search and rescue operations, 
crash investigations, pipeline inspections or monitoring oil spills and wildfires then we must look 
at the potential for implementation in Alaska.

In 2012, FAA was tasked with determining how to integrate UAS into the National Airspace 
System. In this effort, an economic analysis was completed by the Association for Unmanned 
Vehicle Systems-International providing useful data. This study indicates that the industry 
impact totals more than $13.6 billion and more than 70,000 new jobs, from 2015 to 2017. hi 
Alaska, this amounts to a $19 million economic effect with 95 additional jobs. What is needed is 
a regulatory structure for commercial and civil development to take advantage o f  this 
opportunity in a  responsible manner.
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The FAA is working to integrate UASs into the national airspace by 2015. As the FAA works to 
establish six test sites for evaluating how to accomplish the integration, the Legislative Task 
Force is well poised to address concerns o f  privacy, overreach, uses and regulations. I support 
FAA’s consideration o f UAF as an arctic test site to further vet the use o f UASs in diverse terrain 
and airspace.

Thank you for the opportunity to comment on the Unmanned Aerial Systems Legislative Task 
Force process. 1 support your efforts to evaluate all issues associated with the use of unmanned 
aircraft in Alaska and to consider the application of these systems for public, private and 
commercial purposes.

Sincerely,

United States Senator
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Good m o rn in g  R e p re se n ta tiv e  H ughes a n d  m e m b e rs  o f th e  L egislative T ask  Force on 
U n m an n ed  A ircra ft S ystem s. My n a m e  is S te p h en  Ingley a n d  I am  th e  execu tive  
d ire c to r  o f th e  A irb o rn e  Law  E n fo rcem en t A ssoc ia tion  (ALEA). ALEA is a 5 0 1 (c )(3 )  
n o n -p ro f it  e d u c a tio n a l m e m b e rsh ip  o rg an iza tio n , fo u n d ed  in  1968  to  su p p o rt, 
p ro m o te  a n d  a d v a n ce  th e  safe  and  effective u tiliza tio n  o f a irc ra f t  by  g o v e rn m e n ta l 
ag en c ies  in  s u p p o r t  o f pub lic  sa fe ty  m issio n s th ro u g h  tra in in g , n e tw o rk in g , 
advocacy  a n d  e d u c a tio n a l p ro g ram s. O ur v ision  is th e  safe an d  successfu l 
co m p le tio n  of each  a irb o rn e  pub lic  sa fe ty  o p e ra tio n . A nd o u r  v a lu es  a re  Safety, 
E du ca tio n  & T ra in ing , N etw ork ing , Public  Service, P ro fessiona lism , a n d  E thics an d  
In teg rity . O ur m e m b e rs  o p e ra te  tra d itio n a l a irc ra f t  (a irp la n e s  an d  h e lic o p te rs) , 
a lte rn a tiv e  a irc ra f t  (lig h t s p o r t  a irc ra ft, g y ro -c o p te rs  a n d  p o w e re d  p a ra c h u te s )  an d  
u n m a n n e d  a irc ra f t  sy s te m s  (UAS).

UAS tec h n o lo g y  h a s  b e e n  successfu lly  fie lded  b y  th e  US m ilita ry  in co m b atin g  
te r ro r ism . As th e  w a r  h as  d raw n  dow n, UAS m a n u fa c tu re rs  have  d e v e lo p e d  m o re  
dev ices th a t  a re  sm all, p o r ta b le  an d  reliab le . M ore im p o rta n tly , th e  m a n u fa c tu re rs  
s ta r te d  to  dev e lo p  dev ices  th a t  w e re  re la tiv e ly  inexpensive , m ak in g  it conceivab le  
th a t  th o se  agencies  th a t  cou ld  n o t affo rd  tra d itio n a l  av ia tio n  asse ts , cou ld  affo rd  
sm all UAS (sUAS) techno logy .

R ealiz ing  th e  p o te n tia l o f th is  techno logy , in  2005 , th e  ALEA b ecam e  ac tive  in 
re se a rc h in g  th e  fea s ib ility  o f in c o rp o ra tin g  sUAS in to  th e  "too lbox” o f pub lic  sa fe ty  
agencies. T his in c lu d ed  p a rtic ip a tin g  in  th e  F ed era l A viation A d m in is tra tio n 's  (FAA) 
P ro p o se d  R u lem ak ing  C om m ittee  fo r UAS, p a rtic ip a tin g  in  th e  D e p a r tm e n t o f 
Ju stice 's , N ational In s titu te  o f Justice re se a rc h  p ro je c ts  fo r UAS, co n d u c tin g  UAS 
tra in in g  fo r ALEA m em b e rs , a n d  w o rk in g  w ith  v a rio u s  o rg an iz a tio n s  a n d  federa l 
a n d  s ta te  leg is la tu re s  on UAS issues. In a d d itio n  to  th is, th e  ALEA h as ta k e n  th e  lead  
in  p u b lic  sa fe ty  av ia tio n  b y  e m b rac in g  th is  n e w  techno logy , as w e  see  th e  
c ap ab ilitie s  o f UAS in en h an c in g  th e  sa fe ty  o f o u r  c itizens an d  pub lic  sa fe ty  
em p loyees.

It is a v e ry  com m o n  o c c u rre n c e  to  see  m ilita ry  o p e ra te d  UAS on  n a tio n a l a n d  local 
n ew s p ro g ra m s. T h ese  dev ices a re  large, a rm e d  w ith  w e a p o n s  an d  o p e ra te d  in 
th e a te r . M any tim es, a rtic le s  have  b e e n  w r itte n  re g a rd in g  th e  u se  o f UAS tech n o lo g y  
by  A m erican  pub lic  sa fe ty  agencies, a long  w ith  a p h o to s  of m ilita ry  g rad e  P re d a to rs  
a n d  Global H aw ks. T he d ep ic tio n  o f m ilita ry  UAS dev ices w ith in  an  a rtic le  
c o n c e rn in g  p u b lic  sa fe ty ’s u se  only  h e ig h te n s  th e  fea r  o f th e  pub lic  a n d  fo ste rs  
d is tru s t. M ore im p o rta n tly , it p a in ts  a p ic tu re  th a t  y o u r  local po lice  o r  s h e r if fs  
d e p a r tm e n t  is go ing  to  o p e ra te  P re d a to r  ty p e  UAS devices, cap ab le  o f long -te rm , 
su s ta in a b le  su rv e illa n ce  a n d  ro ck e t-la u n ch e d  w e a p o n s . This s ty lized  h y p e  c o u ld n 't 
b e  fu r th e r  from  th e  t ru th .

W hile th e  m ilita ry  h a s  b e e n  successfu l in  its  u se  of UAS tech n o lo g y  to  co m b a t 
te r ro r is m , A m erican  p u b lic  sa fe ty  is in its in fancy  in  u sing  th e s e  dev ices to  co m b a t 
crim e, save  lives a n d  e n h a n c e  th e  efficiency of agencies. Today, th e re  a re  fo u r local 
a g en c ies  th a t  have  FAA ap p ro v a l to  o p e ra te  UAS dev ices in  th e ir  re sp e c tiv e



ju risd ic tio n s . T hey  a re  th e  G rand Forks C ounty  (N orth  D akota) S h e riffs  Office, M esa 
C ounty  (C olorado) S h e r if fs  Office, A rling ton  (T exas) Police D e p a r tm e n t a n d  the  
M iam i-D ade Police D e p a rtm en t. M esa C ounty  w as  th e  f irs t agency  to  in itia te  
u tiliz in g  UAS te c h n o lo g y  w ith in  th e ir  d a y -to -d ay  o p e ra tio n s . Being a v e ry  ru ra l 
co u n ty  in C olorado , th is  w as  a re la tiv e ly  ea sy  p ro ce ss  fo r th em , as th e y  h ad  little  
im p a c t on  th e  n a tio n a l a irsp a c e  a n d  in te rfe r in g  w ith  th e  safe  o p e ra tio n  o f o th e r  
a irc ra ft. A lthough  ru ra l, M esa C ounty  h as  p io n e e re d  th e  u se  o f th e se  dev ices fo r all 
agencies. W h a t M esa C ounty  has d isc o v e red  is th a t  th e se  dev ices a re  n o t ju s t  a law  
e n fo rc e m e n t tool, b u t  a lso  a too l fo r pub lic  sa fe ty  genera lly , as w ell as g o v e rn m e n t 
o p e ra tio n s . For exam p le , th e  M esa C ounty  UAS p ro g ra m  ro u tin e ly  a ss is ts  its  v a rio u s  
fire  agencies  in re s p o n d in g  to  b u ild ing  fires. T h e ir  UAS dev ices a re  lau n c h e d  to  
p ro v id e  fire  in c id e n t c o m m a n d ers  tim e ly  in fo rm a tio n  re g a rd in g  th e  fire  th a t  th ey  
a re  com bating . In a d d itio n , th e  dev ices a re  ro u tin e ly  u se d  fo r S earch  a n d  R escue 
(SAR) m issions. sUAS a re  ab le  to  c lea r la rge  a re a s  o f lan d  (w o o d ed  an d  c lea red ) 
m uch  fa s te r  th a n  u tiliz in g  g ro u n d  p e rso n n e l. This p e rm its  th e  M esa C ounty  
re sc u e rs  to  m an a g e  a SAR o p e ra tio n  m uch  m o re  efficien tly  a n d  e n h a n ce s  th e  chance  
o f find ing  an y  v ic tim s m uch  so o n e r  by  d ep lo y in g  se a rc h  p e rso n n e l sm a rte r . M esa 
C ounty  a lso  u tilized  its  sUAS to  su rv ey  its  c o u n ty  o w n e d  landfill for an  a n n u a l land  
u se  su rvey . In th e  p as t, th e  co u n ty  h ire d  a  c o m p an y  to  c o n d u c t th is  su rv e y  u sing  
tra d itio n a l  a irc ra f t  a n d  it co s t tax p ay e rs  th o u sa n d s  o f do llars. By u s in g  th e  co u n ty  
o w n e d  sUAS, th e  w o rk  w as  co n d u c ted  fo r on ly  h u n d re d s  o f do llars, sav ing  th e  
co u n ty  p rec io u s  fu n d s  to  a llo ca te  e lsew h ere .

In th e  p ro v in ce  o f S aska tchew an , th e  Royal C anad ian  M oun ted  Police, u tiliz ing  a 
sUAS, w as  re c e n tly  c re d ite d  w ith  th e  firs t pu b lic  sa fe ty  SAR m issio n  th a t  d irec tly  
re s u lte d  in sav in g  so m e o n e 's  life.

I w o u ld  like to  h ig h lig h t an  e v e n t th a t  o c c u rre d  in  B altim ore  C ounty  (M ary land) 
recen tly . On M ay 28, 2013 , a large  c o n ta in e r  veh ic le  a n d  a CSX fre ig h t tra in  collided 
a t  a veh ic le  cro ssing . T his in c id en t o c c u rre d  in  an  a re a  th a t  is n e a r  th e  city  o f 
B altim ore  a n d  in an  a re a  o f m ixed  com m erc ia l a n d  re s id e n tia l use. In ad d itio n , the  
in c id e n t o c c u rre d  less  th a n  o n e  h a lf  m ile from  In te rs ta te  95, a m a jo r n o r th  and  
so u th  th o ro u g h fa re . T he in c id e n t in c luded  th e  exp lo sion  o f a ra ilro a d  c a r  ca rry in g  
h a z a rd o u s  m a te ria ls  a n d  se rio u s  d am age  to  com m ercial, g o v e rn m e n t a n d  p e rso n a l 
p ro p e r ty  m iles aw ay. Im m ed ia te ly  a fte r  th e  in c id e n t o ccu rred , th e  B altim ore  C ounty  
Police D e p a r tm e n t lau n c h e d  one o f th e ir  tu rb in e  eng ine  h e lic o p te rs  to  p ro v id e  
co m m an d  a n d  c o n tro l s u p p o r t  for th e  B altim ore  C ounty  Fire D e p a r tm e n t in c id e n t 
c o m m a n d e r  (c learly  n o t  a law  e n fo rc e m e n t m ission ). T he a irc ra f t  p ro v id e d  an  "eye- 
in -the-sky" fo r th e  in c id e n t c o m m a n d er an d  co n tin u o u s ly  d o w n lin k ed  th e  im ages to 
th e  in c id e n t co m m a n d  post, E m ergency  O p e ra tio n s  C en ter a n d  w ith in  th e  cou n ty 's  
in tr a n e t  fo r po lice  a n d  fire  co m m an d ers . A lthough th e  c o u n ty  u sed  its tra d itio n a l 
av ia tio n  re so u rc e s  to  co m p le te  th is  m ission , th e  m issio n  cou ld  have  b e e n  c o n d u c ted  
by  a sUAS a t  a frac tio n  o f th e  cost. The tu rb in e  eng ine  a irc ra f t  co sts  a p p ro x im a te ly  
$400 .00  p e r  h o u r  to  o p e ra te , and  th e y  w e re  o n -scen e  fo r sev era l h o u rs  w ith  
m u ltip le  a irc ra ft. A sUAS w o u ld  have on ly  cost th e  agen cy  a p p ro x im a te ly  $25 .00  p e r
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h o u r  to  o p e ra te  a n d  w o u ld  have  p ro v id e d  th e  sam e  ae ria l im ages to  th e  fire  an d  
po lice  c o m m a n d ers .

Of co u rse , M esa C ounty  a n d  th e  o th e r  agencies  u se  th e ir  sUAS for law  e n fo rc e m e n t 
m iss io n s  as w ell. T h ese  m iss io n s  include , b u t  a re  n o t lim ited  to:

•  T raffic  c ra sh  scen e  p h o to g ra p h y
• C rim e sc en e  p h o to g ra p h y  (w ith  a n d  w ith o u t th e  n e e d  fo r a se a rc h  w a r ra n t]
•  C om m and  a n d  c o n tro l o f m a jo r in c id e n ts
• T actical O p e ra tio n s  (B a rricad ed  sub jec ts, a rm e d  sub jec ts, schoo l in c id en ts)

As m uch  as th e  ALEA e m b ra c e s  th e  in c lu sio n  o f n e w  tech n o lo g y  in to  th e  a irb o rn e  
pub lic  sa fe ty  in d u stry , w e  a lso  e m b ra c e  th e  r ig h ts  of o u r  c itizens. The ALEA 
s u p p o r ts  th e  p ro fe ss io n a l o p e ra tio n  o f a irc ra f t  in pub lic  sa fe ty  m issions an d  expects  
its m e m b e rs  to  do  so w ith in  th e  f ra m e w o rk  o f th e  law s o f th is  coun try . In fact, w e 
ro u tin e ly  say  th a t  w e  a re  a "P ro fession  w ith in  a P rofession ."  W e a re  b o th  
p ro fe ss io n a l pu b lic  sa fe ty  officers an d  p ro fe ss io n a l av ia to rs . As such, w e  w o rk  
t ire le ss ly  to  e d u c a te  o u r  m em b e rs  on  se a rc h  a n d  se iz u re  law s p e rta in in g  to  p rivacy  
a n d  th e  u se  o f a irc ra ft, UAS included .

To re i te r a te  o u r  o p e n in g  re m a rk s  su b m itte d  to  th e  P rivacy  P ro jec t 2013 , w e 
" su p p o r t  a n d  p ro m o te  th e  IACP A viation C o m m ittee ’s R eco m m en d ed  G uidelines for 
th e  u se  o f U n m an n ed  A ircra ft and  th e  A ssoc ia tion  fo r U n m an n ed  V ehicle System s 
In te rn a tio n a l’s (AUVSI) U n m an n ed  A ircraft S ystem  O p era tio n s  In d u s try  ‘Code of 
C onduct.’ W e do  n o t c o n c u r w ith  p riv acy  ad v o c a te s  w h o  claim  th a t  pub lic  sa fe ty  
a g en c ie s ' u tiliz a tio n  o f u n m a n n e d  ae ria l sy s tem s (UAS) p o se s  a g re a te r  th re a t  to  
‘p riv acy  r ig h ts ' th a n  m a n n e d  av ia tion . S im ilarly , w e  do n o t co n cu r th a t  sa id  u ses  
pose  a g re a te r  th r e a t  to  p riv acy  'r ig h ts ' th a n  o th e r  tech n o lo g ie s  c u rre n tly  u tilized  by 
pub lic  sa fe ty  agencies, b o th  in  m an n ed  a irc ra f t an d  on th e  g round . F u rth e rm o re , w e 
do n o t a c ce p t th a t  an y  leg isla tion  is n e c e ssa ry  as th e re  a re  lo n g -s tan d in g  c o u rt 
ru lings  u p h o ld in g  o u r  F o u rth  A m en d m en t p ro te c tio n s ; b u t  w e a re  p a rtic u la rly  
o p p o se d  to  leg is la tio n  th a t  focus th e ir  a tte n tio n  on  one  tech n o lo g y  b a sed  on  fea rs  of 
w h a t cou ld  o ccu r to m o rro w , h o w e v e r unlikely . A side from  re c e n t law s e n a c te d  th a t  
p lace  o u tr ig h t b a n s  on  UAS use, such  as th a t  in  C harlo ttesv ille , VA, m an y  c u rre n t 
‘a n ti-d ro n e ’ bills a p p e a r  to  be  m ore  o f an  a tte m p t to  in c re a se  p ro te c tio n s  u n d e r  th e  
F o u rth  A m e n d m e n t w ith o u t ac tually  a lte r in g  th e  U.S. C onstitu tion . The 
p re s u m p tio n  in  m o s t o f th e s e  p ieces o f leg is la tio n  is th a t  a re a so n a b le  ex p e c ta tio n  of 
p riv acy  n o w  ex is ts  in  p laces  w h e re  th e re  has b e e n  no such  expecta tion . As such, a 
w a r ra n t  m u s t be  o b ta in e d  b e fo re  UAS can  be u tilized  by  pub lic  safety."

T he ALEA b e liev es  th a t  th e  F o u rth  A m e n d m e n t o f th e  C o n stitu tio n  o f th e  U nited  
S ta tes o f  A m erica  is alive an d  well; a n d  th e  p ro te c tio n s  c o n ta in e d  th e re in  ag a in s t 
u n re a so n a b le  se a rc h e s  a n d  se izu res  have  b e e n  su p p o rte d  th ro u g h  y e a rs  o f jud icia l 
op in ions. W e also  be lieve  in the  C onstitu tiona l p ro ce ss  o f law fu lly  o b ta in in g  a 
se a rc h  w a r ra n t  w h e n  th e re  a re  specific, a rticu la b le  g ro u n d s  to  be lieve  th a t  th e  u se
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o f an  a irc ra f t, UAS included , w ill in tru d e  u p o n  a re a so n a b le  e x p e c ta tio n  o f privacy. 
H ow ever, in  s itu a tio n s  w h e re  tim e  is o f th e  e sse n c e  an d  NO re a so n a b le  ex p ec ta tio n  
o f p riv a c y  ex ists, w e  w o u ld  be o p p o se d  to  re s tr ic tio n s  th a t  w o u ld  lim it th e  
e ffec tiv en ess  of UAS.

W e w o u ld  e n c o u ra g e  y o u  to  focus a tte n tio n  on th e  m o re  b asic  issu e  a t h a n d  -- th e  
s to ra g e , use, re te n tio n , a n d  d e s tru c tio n  o f se n sitiv e  da ta ; n o t  th e  tech n o lo g y  th a t  
g a th e rs  th e  da ta . S im ilar to  law  e n fo rc e m e n t's  u se  o f A u to m ated  L icense P late 
R e ad e rs  (LPRs) a n d  g o v e rn m e n t a n d  n o n -g o v e rn m e n t su rv e illan ce  cam era 's , th e  
d a ta  c a p tu re d  an d  th e  u se  o f th is  d a ta  is o f co n cern  to  civil lib e rty  ad v o ca te s  an d  
o th e rs . As such, ALEA b e liev es  th a t  law  e n fo rc e m e n t ag en c ies  m u s t have  solid  
po lic ies  th a t  a d d re ss , a t  a m in im um , th e  follow ing:

•  H ow  c a p tu re d  d a ta  is s to red .
•  W ho h as  access to  th e  data .
•  H ow  long  th e  d a ta  is s to red .
•  H ow  th e  d a ta  is p u rg ed .
•  A ud it c o n tro ls  to  h o ld  law  e n fo rc e m e n t em p lo y ees  a c co u n ta b le  fo r th e  

p ro p e r  u se  o f c a p tu re d  an d  s to re d  da ta .
•  T ra n sp a re n c y  in  th e  in sp e c tio n  o f s to re d  d a ta  th a t  is n o t  ev id en ce  o f a crim e.

As s ta te d  above, th e s e  a re  th e  sam e p riv acy  issu es  th a t  w e  face c o n c e rn in g  LPRs and  
su rv e illa n ce  cam eras . H ow ever, un like  th e s e  tw o  pub lic  sa fe ty  too ls, UAS is b e ing  
tr e a te d  d ifferen tly , re su ltin g  in th e  c re a tio n  o f a s e p a ra te  an d  h ig h e r  s e t  o f o p e ra tin g  
s ta n d a rd s . If th e re  is to  be  leg isla tion , it  n e e d s  to  focus on pub lic  sa fe ty  agencies 
u tiliz a tio n  o f so u n d  po lic ies  th a t  a d d re s s  th e  b u lle t p o in ts  above, as o p p o se d  to  
d e v e lo p in g  d iffe re n t s e ts  o f leg is la ted  s ta n d a rd s  fo r each  dev ice  th a t  m ay  be  u sed  to  
g a th e r  da ta .

In closing, ALEA, a lo n g  w ith  o th e r  o rg an iza tio n s, have  w o rk e d  d iligen tly  w ith  th e  
FAA to  d ev e lo p  p ro c e d u re s  to  o p e ra te  UAS tech n o lo g y  w ith in  th e  N ational A irspace. 
T his in c lu d es  th e  n ew ly  re le a se d  FAA an d  D e p a r tm e n t o f Justice  M em o ran d u m  of 
U n d e rs ta n d in g  th a t  c lea rly  exp la in s th e  p ro c e d u re s  to  o b ta in  a C ertificate  of 
A u th o riz a tio n  to  o p e ra te  a UAS by a  pub lic  sa fe ty  agency. T he ALEA c o n tin u e s  to  be 
c o m m itte d  to  e m b ra c in g  th is  techno logy , w o rk in g  w ith  o th e rs  to  see  its  safe 
in te g ra tio n  in to  th e  N ational A irspace, an d  to  d ev e lo p in g  tra in in g  fo r pub lic  sa fe ty  
p ro fe ss io n a ls  w ho  o p e ra te  UAS. O ur su b sid ia ry , th e  Public  Safety  A viation 
A cc red ita tio n  C om m ission , is also co m m itted  to  d ev e lo p in g  s ta n d a rd s  fo r th e  
o p e ra tio n  o f UAS by  pub lic  sa fe ty  agencies.

On b e h a lf  o f th e  A irb o rn e  Law  E n fo rcem en t A ssocia tion  an d  its m em b e rsh ip , th a n k  
you  fo r th e  o p p o r tu n ity  to  p a rtic ip a te  in  th e s e  d e lib e ra tio n s .



United States Department of the Interior
BUREAU OF OCEAN ENERGY MANAGEMENT 

Alaska OCS Region 
3801 Centerpoint Drive, Suite 500 
Anchorage, Alaska 99503-5823

The Honorable Shelley Hughes 
Representative 
Alaska State Legislature 
House District 8 Greater Palmer 
600 East Railroad Avenue 
Wasilla, Alaska 99654

Dear Representative Hughes:

The Bureau of Ocean Energy Management (BOEM) is responsible for managing exploration and 
development of mineral and energy resources in the Outer Continental Shelf, seaward of State boundaries. 
BOEM’s Environmental Studies Program (ESP) supports research to collect information needed for 
assessment and management of potential impacts from oil and gas development and to enable BOEM to 
develop mitigation protocols to protect the Arctic environment and the Alaska Native subsistence way of 
life. The ESP has supported aerial surveys generally flying at altitudes between 1000-2000 feet to 
monitor distribution and movement of multiple species of marine mammals. Manned aircraft flights can 
be dangerous and expensive because of long transit times, hazardous weather conditions, fuel-capacity 
limitations and operation costs. The ESP remains interested in working with our partners to evaluate the 
use of UAS to help fill information gaps often unattainable from manned aircraft in remote, hazardous or 
sensitive areas where use of conventional aircraft may present logistical difficulties.

Since 1974, the ESP has supported large scale aerial surveys during the summer and fall to document 
distribution, relative abundance, and migration of marine mammals in the Beaufort Sea. This decades- 
long coverage provides one of the longest monitoring efforts of biological phenomenon, which is 
increasingly valuable during this time of changing Arctic environmental conditions. The geographic area 
of these aerial surveys was extended to also cover the Chukchi Sea in 2008. As the use of Unmanned 
Aircraft Systems increases, it is important to ensure that protocols are developed to avoid conflicts 
between aerial and UAS surveys which may be proposed for the same geographic area during the 
same time period. We encourage this Legislative Task Force on Unmanned Aircraft Systems to 
address coordination with ongoing efforts as legislation is developed.

When we submit our statement, as per the flyer for this, we have been asked to include the following, 
with proposed answers given in bold:

Your name -  Dee Williams, PhD
Business name -  BOEM Environmental Studies Program 
Contact information -  907-334-5283; dee.wilIiams@boem.gov 
Business category: Government 
Business client: Public

Sincerely,

OCT 2 3 2013

Acting Regional Director

mailto:dee.wilIiams@boem.gov
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R ep re sen ta tiv e  Shelley  H ughes 
A laska S ta te  L eg isla tu re  
600  E ast R ailroad  A venue 
W asilla, A laska 9 9 6 5 4

D ear R ep re sen ta tiv e  H ughes

P lease co n sid e r m y co n ce rn s  reg a rd in g  th e  p o ten tia l fo r "over" leg istla tion  o f u n m an n ed  a irc ra ft 
sy s tem s (UAS) techno logy  b ecau se  o f u n w a rra n te d  fears.

UAS w ill p ro v id e  m an y  n ew  capab ilities for com m ercial, re sea rch , g o vernm en t, an d  even  rec rea tio n a l 
u se rs . In o rd e r  to  rea lize  th is  po ten tia l, especially  for com m ercia l uses, it is im p o rta n t to 
acknow ledge th e  ten s io n  th a t  w ill occur am ong  all p a rtie s , especia lly  in th e  a rea  o f privacy. W e need  
a b e t te r  u n d e rs ta n d in g  of th e  techno logy 's  ben e fits  b e fo re  law s a re  c rea ted  re s tr ic tin g  th e ir  use.

A good exam ple  is th e  issu e  o f pub lic  versu s p riv a te  a irspace . For exam ple, a  m an n ed  a irc ra ft flying 
a t  500  fee t a ltitu d e , in  th e  N ational A irspace, o v e r a p e rso n 's  p r iv a te  p ro p e r ty  is legally  p e rm itte d  to  
collect a ir  p h o to g ra p h s  of th e  p ro p e r ty . Is th e  sam e tru e  for UAS? W hat if th e  a ltitu d e  is less th an  
500 feet, i.e. 450  o r  even  50 feet? D oes a p ro p e r ty  o w n e r have  righ ts  to  th e  a irsp ace  above th e ir  
p ro p e r ty  and  to  w h a t heigh t?  Can th e y  sh o o t a t  th e  m an n ed  a irc ra f t a t  500  fee t o r th e  UAS a t  100 
feet?

On th e  o th e rh an d , a  s ign ifican t cause  of concern  w ith  UAS techno logy  is p rivacy. Do voy eu rism  and  
peep in g  tom  law s ap p ly  to  UAS? W h a t if th e  UAS is on y o u r p ro p e r ty  b u t you  a re  using  th e  cam era  on 
th e  UAS to p e e r  th ro u g h  a n e ig h b o r’s w indow , p e rh a p s  above a p rivacy  fence?

W e can all ack n o w led g e  th is  ten s io n  c rea ted  by  p rivacy  does exist. And w ill likely a so u rce  of fu tu re  
litiga tion . B ut th e  early  u se s  of th e  technology, especially  fo r sea rch  & rescue , research , and  
com m ercia l in n o v a tio n  likely  d ese rv es  som e p ro tec tio n .

I can  be  reach ed  a t  9 0 7 -4 7 4 -6 9 5 8  o r  kw cunn ingham @ alaska .edu  shou ld  you have  any  questions.

C heers

Keith W. C unningham , PhD
R esearch  A ssis tan t P ro fesso r -  R em ote  Sensing

mailto:kwcunningham@alaska.edu


UNCLASSIFIED

David R. Neel 6 March 2013
(U) SUBJECT: Potential for Nefarious Use of Unmanned Aerial Vehicles (UAVs)

(U) UAVs can provide first responders, private industry, or governm ent agencies with multiple 
advantages; from  providing aerial imagery, use as a communications relay platform in remote areas, 
infrared (IR) detection during search and rescue operations, or monitoring the movement of a wildfire; 
UAV applications have only the limitations of the imagination. Within the year, the FAA must allow any 
"governm ent public safety agency" to operate a UAV weighing 25 pounds or less, as long as certain 
conditions are met. The FAA predicts that after they allow commercial use of drones in U.S. airspace,
15,000 of the flying robots will be in the skies by 2015, and double that by 2030.

(U) Often, what benefits legal use of a tool has an equalizing balance of adding a burden to society when 
that same technology is used with nefarious intent. Unlawful use of UAV technology will be as diverse 
as the proposed legitimate applications. Criminal individuals and organizations will quickly identify the 
legal and operational gaps in law enforcement response to such an asymmetric vector. Additionally, 
crim inals will recognize the initial legal and privacy constraints for law enforcement use of UAVs, and 
seek to exploit those boundaries. Terrorists will also understand the implications of a potentially low- 
cost, low-risk delivery of a kinetic attack on buildings, persons, or other manned aircraft. Individuals will 
also have the readily available, non-attributable means to stalk, spy, eavesdrop, or facilitate retribution 
violence or destruction of public or private property.

(U) Criminal use of UAVs will include, but not limited to:
• Circum venting checkpoints to move contraband
• Surveillance of law enforcement operations
• Jam m ing of law enforcement communications
• Act as an airborne communications repeater for "secure" communications
• Electronic eavesdropping platform for governm ent/military/economic espionage
• Fish and Game guiding violations
• Kinetic attacks

(U) Potential for miss-use of this platform is great. Additionally, wrong-doers or those who believe that 
UAV use is violating their Privacy or Civil Rights-Civil Liberties, will seek ways to defeat, destroy, disable, 
or misappropriate (steal) UAV's that are conducting legal or commercial missions. New technologies, 
tactics, techniques and procedures will emerge to support this, and must be anticipated. There are 
already docum ents available on the open internet identifying "How to Kill UAVs." This also plays into 
current negative media coverage of the use of "drones" in the United States.

(U) Legislative bodies and policy makers, law enforcem ent leadership, and regulatory authorities need to 
begin now to anticipate how this UAV/UAS technology will be used for criminal activity and pass the 
appropriate legislation, develop effective operational countermeasures, and identify investigative 
strategies.

David Neel is the DHS Intelligence Officer assigned to the State of Alaska. This paper represents his 
personal viewpoint and should not be construed to reflect an official position by the U.S. Department 
of Homeland Security or the State of Alaska.

UNCLASSIFIED
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Executive Summary

Purpose and Scope

In March 2013, the University of Alaska Fairbanks Center for Unmanned Aircraft Systems contracted with 

McDowell Group to analyze the economic conditions for unmanned aircraft systems (UASs) in Alaska and 

measure the projected econom ic impact of developing a Federal Aviation Administration (FAA) test site 

for UAS in Alaska. The econom ic impact assessment (EIA) in this report provides annual projections of the 

direct, indirect, and induced impacts to employment and wages as well as projections of output and 

value added related to the test site, called the Pan-Pacific UAS Test Range Com plex (PPUTRC) -  with test 

ranges located in Alaska, Hawaii, and Oregon. The EIA focuses on the additional economic activity that is 

expected in response to the PPUTRC test site selection. Additional information is provided in this report 

on the economic im pact of the commercialization of UAS specifically in Alaska once UAS flights are 

allowed in the National Airspace System (NAS).

Summary

• UAS represent a new industry that is set to quickly grow once new government regulations 

increase access to designated test sites and then to the National Airspace System (NAS), the 

system of air traffic control that enables safe and efficient flight activity in the U.S.

• UAS applications are far reaching for civilian and military purposes; ranging from environmental 

monitoring to search and rescue to pipeline or powerline inspections.

• The FAA has limited the authorized use of UASs in the U.S. to efforts focused on the public 

interest. There are currently two ways to operate a UAS with the approval of the FAA (both of 

these options require that the flight takes place outside of densely-populated areas):

o  Certificate of Waiver or Authorization (CO A) for public UAS

o  Special airworthiness certificate for private sector (civil) UAS

• However, the FAA is scheduled to designate six UAS test sites in the U.S., as required under the 

FAA Modernization and Reform Act of 2012. The sites will operate from January of 2014 to 

February 1 3, 201 7 to provide opportunities for government agencies, industry, and researchers 

to access this airspace to aid in the integration of UASs in the NAS.

• According to the Association of Unmanned Vehicle Systems International (AUVSI), integration of 

UASs into the NAS will generate some $82 billion in activity in the U.S. between 2015 and 2025; 

employment impacts are estimated at just over 100,000 jobs by 2025.
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O • In an effort to bring additional UAS activity and related economic benefits to Alaska, UAF is 

leading the PPUTRC Test Site application process for 13 ranges in Alaska, Hawaii, and Oregon.

• Existing UAS activity in Alaska, Hawaii, and Oregon benefits from unique assets and 

opportunities, including government facilities (e.g. numerous military bases, universities, and 

maritime assets), wide-open airspace in largely unpopulated areas, and geographic diversity (e.g. 

tropical to arctic climates, oceanic or mountainous landscapes, and up/down weather fronts).

• In total, designation of PPUTRC as a UAS test site would be expected to generate 1,065 direct, 

indirect and induced jobs in 2014, increasing to over 1,400 jobs by 2017. Total labor income 

w ould climb from $57 million in 2014 to about $76 million in 2017.

• Output in the PPUTRC states attributable to test site designation would climb from $265 million 

in 2014 to $333 million in 201 7.

• Value added would climb from $109 million to $1 34 million over the same period.

• Designation of the PPUTRC will provide a four-year total of $20 million of income tax revenue to 

Hawaii and Oregon.

W ~  '  ”  ' '

O
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Chapter 1. Unmanned Aircraft Systems in the 
United States and the NAS

Background

Unmanned aerial vehicles (UAVs) were first described in the late-19th century. Early attempts to develop 

these UAVs, mostly for com bat purposes, soon followed. These remotely piloted vehicles first entered 

U.S. com bat in the m id-20th century to support missions focused on reconnaissance and surveillance, and 

sometimes they were also used as decoys. Throughout most of the 20th century UAVs lacked real-time 

data capability and instead focused on collecting images and video for surveillances purposes. 

Widespread adoption of the technology for U.S. military purposes did not begin until the 1990s and, to a 

much greater extent, the 2000s during the Afghanistan and Iraq conflicts. It was at this point that 

technological innovations related to onboard sensors, communication links, and data collection began 

drastically increasing the potential domestic uses of unmanned aircraft systems.

The increase in com plexity for the UAVs required a systems approach to appropriately understand the 

interactions - and design each com ponent from the start as an integratedsystem - am ong the on-the- 

ground control elements, the aircraft, and the comm unication links. This broader operational perspective 

is termed "unm anned aircraft system" (UAS). The image below provides a conceptual rendering of the 

interactions am ong key elements of a UAS flight.

Figure 1: Conceptual Rendering of an Unm anned Aircraft System

Data and voida communications ©lament

*  LandUn* or communication relay service*
• tfpfink/downfmk spectrum

Control element
• Mission planning
• Mission control and operations
• Conflict avoidance monitoring 
■ Weather avoidance monitoring
• Maintenance and logistics

■ Supply and provisioning
• Support and training
• Launch and recovery 
•Towing and taxiing

Source: GAO, 201 3

O
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UAS Applications

Unmanned aircraft often provide advantages in comparison to manned aircraft. For instance, flights that 

are dangerous or covert represent potential opportunities where an unmanned vehicle m ight be 

preferred over a manned vehicle. Similarly, dull tasks such as extended surveillance missions may be 

better suited for ground-based operators that can be relieved at the end of their shift. UAVs are often 

more fuel efficient, quieter, and less disruptive to their surroundings (in comparison to manned aircrafts) 

and, thus, can allow for fewer environmental disturbances as well as more accurate research results. 

Finally, initial costs, operating costs (e.g. maintenance costs, fuel costs, storage costs, etc.), and labor 

costs (e.g. wages, insurances, etc.) are all generally lower for UAVs (Source: Austin, 2010). UASs have 

already been shown to lead to arrests as well as saving lives during search and rescue missions (Source: 

The Verge, 2013).

The existing and potential applications for UASs are wide ranging for both civilian uses as well as for 

military purposes. The lists below provide an abbreviated look at how important this relatively new field 

may become to sectors throughout Alaska's econom y (Source: Austin, 2010):

Civilian

• Aerial Photography - Film, video, stills, etc.

• Agriculture - Crop monitoring and spraying; herd monitoring and driving

• Coastguard -  Search and rescue, coastline, and sea-lane monitoring

• Conservation -  Pollution and land monitoring

• Custom s and Excise -  Surveillance for illegal imports

• Electricity Com panies -  Powerline inspection

• Fire Services and Forestry -  Fire detection, incident control

• Fisheries -  Fisheries protection

• Gas and Oil Supply Com panies -  Land survey and pipeline security

• Information Services -  News information and pictures, feature pictures (e.g. wildlife)

• Lifeboat Institutions -  Incident investigation, guidance, and control

• Local Authorities -  Survey, disaster control

• Meteorological Services -  Sam pling and analysis of atmosphere for forecasting, etc.

• Oil Companies -  Pipeline security

• Ordinance Survey -  Aerial photography for m apping

• Police Authorities -  Search for missing persons, security and incident surveillance

• Rivers Authorities -W ater course and level monitoring, flood and pollution control

• Survey Organizations -  Geographical, geological, and archaeological survey

• Traffic Agencies -  Monitoring and control of road traffic

• Water Boards -  Reservoir and pipeline monitoring

Military

• Navy

o Shadowing enemy fleets
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O

O

o  Decoying missiles by the emission of artificial signatures 

o  Electron intelligence 

o  Relaying radio signals 

o  Protection of ports from offshore attack

o  Placement and monitoring of sonar buoys and possibly other forms of anti-submarine

warfare

• Army

o  Reconnaissance 

o  Surveillance of enemy activity

o  Monitoring of nuclear, biological, or chemical (N BC) contamination

o  Electronic intelligence 

o  Target designation and monitoring 

o  Location and destruction of land mines

• Air Force

o  Long-range, high-altitude surveillance 

o  Radar system jam m ing and destruction 

o  Electronic intelligence 

o  Airfield base security 

o  Airfield damage assessment 

o  Elimination of unexploded bombs

UAS Categories

UASs are typically categorized based on the size or capability of the UAV. The five categories below 

provide a com m on categorization of UAS that helps simplify requirement assessments and costing 

estimates (Source: Teal Group, 2008):

• Micro or Mini -  A small UAV that ranges in size from something that can be held in the palm of

the hand to a UAV that can be carried on your back and launched by hand.

• Naval -  A tactical UAV is generally operated with simpler systems over a radius between 100 and 

300 km.

• Tactical -  A reconnaissance UAV used by the Army for endurance missions ranging several hours

over an operating radius up to 200 km.

• MALE -  Medium Altitude Long Endurance reconnaissance UAVs fly between 5,000 and 15,000 

meters in altitude for approximately 24 hours.

• HALE -  High Altitude Long Endurance reconnaissance and surveillance UAVs are usually operated 

by Air Forces at altitudes over 15,000 meters for periods longer than 24 hours.

O
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National Airspace System

The NAS was developed to allow for safe and efficient commercial aviation. However, commercial UAS 

flights are currently not allowed in the NAS due to concerns over (1) "the inability 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" (Source: U.S. 

GAO, 2012 and W aggoner, 201 3).

The first authorized use of UASs in the NAS in the U.S. was permitted by FAA in 1990. Over the past 23 

years, the FAA has limited the authorized use of UAS in the U.S. to efforts focused on the public interest. 

These missions have included border patrol, military training, disaster relief, firefighting, search and 

rescue, law enforcement, and testing and evaluation. According to the FAA, the Department of 

Homeland Security currently utilize UASs for border and port surveillance; NASA and NOAA utilize UAS to 

help with scientific research and environmental monitoring; law enforcement agencies utilize UASs to 

support public safety; and state universities use UASs to conduct research (Source: FAA Fact Sheet 2013). 

These efforts are limited to areas outside of major urban areas at elevations less than 50,000 feet. The 

aircraft range in size from a hum m ingbird to a wingspan as large as a Boeing 737; although many are the 

size of a remote-control plane or helicopter. Recreational use of airspace is allowed away from airports 

and air traffic and below 400 feet above ground level -  informal flights for business purposes are 

specifically excluded (Source: FAA Advisory Circular 91-57).

As of 2013, there are currently two ways to operate a UAS with the approval of the FAA: (1) Certificate of 

Waiver or Authorization (CO A ) for public UAS's and (2) special airworthiness certificate for private sector 

(civil) UAS's -  both of these options require that the flight takes place outside of densely-populated areas.

Certificate of Waiver or Authorization (COA)

COAs allow public entities to fly UASs in a defined block of civil airspace. The FAA issued the first CO As in 

January 2007. With COAs, the UAV must remain in view, either of the ground crew or via a chase plane, 

since UAS technology cannot currently comply with 'See and Avoid' rules. CO As usually require between 

six and 24 months for approval and cost $40,000 to $60,000 (Source: Economic Development of Central 

Oregon, 2011). Most of the cost is for specialists in the testing protocols, documentation, and in 

m anaging the process through the FAA. Com m on applications by C O A  holders include firefighting, 

border patrol, disaster relief, search and rescue, military training, and other government operational 

missions (Source: FAA 201 3b). The number of COAs issued has increased since 2009, with 146 in 2009, 

298 in 2010, and 313 in 2011 (Source: FAA 2013b). In 2012, the FAA issued 391 COAs to 121 federal, 

state, and local government entities in the U.S. A total of 1,428 COAs have been issued since January of 

2007 (Source: GAO 2013). As of February 15, 2013, there were 327 active COAs (Source: FAA 2013b).

Pan-Pacific UAS Test Range Complex EiA Page 7



O The graph below aggregates the 391 COAs issued in 2012 to nine types of entities: U.S. Department of 

Defense, academia, NASA, local law enforcement agencies, U.S. Department of Homeland Security, U.S. 

Department of the Interior, U.S. Department of Energy, U.S. Department of State, and state government.
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Source: GAO, 2013 

Special Airworthiness Certificate

Special airworthiness certificates are the only way for civil operators to fly UASs in the NAS at present. 

However, these certificates cannot be utilized to carry people or property for compensation or hire -  they 

can only be issued for research and development, crew training, or market surveys (Source: FAA 2011).

Allowing UAS in the NAS

In recent years the FAA has made a concerted effort to integrate UAS regulations into the NAS. In 2009, 

the FAA, NASA, DoD, and the Department of Homeland Security began addressing pathways to 

integrating UAS regulations into the NAS through their UAS Executive Committee. Additionally, the FAA 

chartered a UAS Aviation Rulemaking Committee in 2011 to create operational procedures, regulatory 

standards, and policies related to UAS flights in the NAS. In 2012, the FAA Modernization and Reform 

Act of 2012 (FMRA of 2012) was passed by Congress to approve six test sites where UAS integration 

could be tested prior to a 2015 integration of UAS regulations in the NAS (Source: FAA 2012). Delays 

within the FAA due to technical, logistical, and public outreach concerns may contribute to a UAS 

integration date later than 2015. However, six test sites are still scheduled to run from January 1, 2014 to 

February 13, 201 7.

Six UAS T est  S ites

There is considerable competition over where test sites will be designated, since designation will provide 

immediate employment in the selected region and support a strong foundation for UAS activity prior to 

integration of UAS regulation in the NAS. As of March 5, 2013, 50 applicants from 37 states were 

granted access to the FAA test site application web portal (Source: FAA 2013b). The FAA will consider

Figure 2: Num ber of Approved COAs, 2012
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five key items when deciding the location of the six test sites: (1) geographic and climatic diversity, (2) 

location of ground infrastructure and research needs, (3) consultation with NASA and DOD, (4) 

population density and air traffic density of the surrounding area of any proposed location as well as the 

potential impact areas in the event of incidents, such as "Fly away" given potential safety mitigations; 

and (5) identification of specific goals and objectives to be accomplished. Additionally, the test sites are 

expected to provide an environment and opportunity to test conventional takeoff and landing capability, 

high speed flight (greater than 250 knots indicated air speed), maritime (launch/maneuver/recovery) 

capability, operations at extremely high altitudes (Class A airspace and above), and evaluation of 

dissimilar aircraft (including a mix of manned and unmanned aircraft) in multiple altitude structures 

(Source: FAA 2 0 1 3a).

The six test sites that are selected will support the following operations and programs:

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; 

and

Ensuring the safety of unmanned aircraft systems and related navigation procedures before they 

are integrated into the national airspace system (Source: FAA, 2013b).

The test site operators will provide opportunities for government agencies, industry, and researchers to 

access this airspace to aid in the integration of UAS regulations in the NAS. Additionally, data collection 

will support development and operations research and professional development opportunities will be 

available for inspectors, airspace managers, air traffic controllers, and others. The specific goals described 

by the PPUTRC applicants include (Source: PPUTRC, 2013):

-  Develop a set of standards for select unmanned aircraft categories, for aircraft state monitoring, 

and navigation. PPUTRC goals and objectives work will augment ongoing standards work with 

research on categories of UAS not yet addressed, and evaluations needed to refine emerging 

standards under consideration;

-  Validate FAA acceptable risk thresholds or safety management system standards for UAS 

operations;
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-  Identify safety factors in UAS design; validate certification standards, including protocols for air 

traffic control interaction. Define and qualify underlying assumptions and a minimum set of air 

vehicle characteristics critical to safety, reliability, etc.;

Develop effective, com pliant 'sense and avoid' systems to satisfy regulatory guidance;

Identify gaps in federal and state statutory and case law protections for privacy and recommend 

policies or legislation to remedy;

-  Directly support the federal mandate for "Expanding Use of UAS in the Arctic" (in Sec 332(d) of 

Public Law 112-95);

-  Design experiments and provide data to support American Society for Testing and Materials 

(ASTM ) F38 and Radio Technical Commission for Aeronautics Special Committee (RTCA SC) 203 

to evaluate minimum training and operator qualification standards for crew licensing.

The econom ic implications of integrating UAS regulations into the NAS are substantial. According to a 

study conducted for the Association for Unmanned Vehicle Systems International (AUVSI), integration will 

generate $82 billion in activity between 2015 and 2025. Employment impacts are estimated at just over

100,000 jobs by 2025.

The direct economic impact of UAS development in the U.S. is expected to climb from $1.1 billion in 

2015 to over $5 billion annually by 2025, measured in terms of output. Including indirect and induced 

effects, the annual economic impact is expected to rise from $2.3 billion in 2015 to $10 billion in 2025 

(Source: AUVSI, 201 3).

Areas selected as UAS test sites will have an advantage in capturing these economic benefits; thus the 

fierce competition am ong the 50 applicants.

tconom ic Impact of UAS in the U.S.

o
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O Chapter 2. Pan-Pacific Test Range Complex

In 2012, the Alaska Center for UAS Integration (ACUASI) at the University of Alaska Fairbanks Geophysical 

Institute began collaborating with Oregon State University and the University of Hawaii to propose a Pan- 

Pacific Test Range Com plex (PPUTRC) as one of the six FAA test sites. This proposed PPUTRC contains 1 3 

test ranges located in Alaska, Hawaii, and Oregon. Of the 13 ranges, six ranges are in Alaska (Denali, 

Kodiak, North Slope, Oliktok, Poker Flat, and W ainwright), three ranges are in Hawaii (Hum uula-R-3103, 

Makua-R-3109, and M aku-R-3110), and four ranges are in Oregon (Juniper MOA, Pendleton, Tillamook 

Coastal, and Warm Spring).

Existing UAS activity in Alaska, Hawaii, and Oregon benefits from unique assets and opportunities, 

including governm ent facilities (e.g. numerous military bases, universities, and maritime assets), wide 

open airspace in largely unpopulated areas, and geographic diversity (e.g. tropical to arctic climates, 

oceanic or mountainous landscapes, and up/down weather fronts). The diverse testing environments for 

the PPUTRC are included in the Table 1 below:

Table 1: Diversity of Potential Testing Environments for the PPUTRC

O
360 degree oceanic airspace Arctic landscape Extreme low temperatures

access

Oceanic and sea-ice access High arctic winds High sea-salt corrosion effect

Able to fully matrix UAS into 

NextGen and air traffic 

operating both VFR and IFR; 

high and low altitude

Operations in all classes and 

categories of military SUA

Operations in Classes A  through 

F international airspace in the 

oceanic environment

Class C, D, & E airspace within 

5-nautical miles of airports

High and low-land vegetation 

tundra

Numerous inland waterways 

and lakes

High density airports integration 

studies and testing

Class C, D, & E airspace airport 

approaches/departures

High-hum idity high and low- 

altitude

Hot and cold high-desert testing Littoral coastal region 

mountainous area

Class E (high) airspace

Jungle conditions Class A airspace Mountainous terrain

Volcanic Glacier Ship traffic including open 

ocean and ports

O
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o

There are currently 15 active COAs in the PPUTRC area as well as eight in-process COAs and 20 expired 

COAs.

Alaska

ACUASI at the University of Alaska Fairbanks (UAF) is the lead organization for the proposed PPUTRC. 

The formal PPUTRC team includes over 80 businesses, universities, tribes, and economic development 

organizations in Alaska. UAF has actively managed UAS operations since 2004.

ACUASI was formed in 2012 to enhance UAS research in Alaska. ACUASI and the UAF Geophysical 

Institute have developed and flown a variety of in-situ and remote sensing instruments on various UASs in 

Alaska and throughout the world. Scientific and research cam paigns undertaken in Alaska over the past 

decade include using UASs to support observation and monitoring of sea lions in the Aleutian Islands, 

weather forecasting, volcanic plume monitoring, atmospheric sampling during wildfires, monitoring of 

sea ice build ups, and oil spill mapping. Commercial applications trialed in Alaska include whale 

m onitoring, cadastral m apping, maritime navigation support, industrial plant monitoring, and 

environmental clean-up. This experience, coupled with the FAA's UAS test site status, would leverage a 

variety of new economic activities in Alaska.

The following table, which summarizes ACUASI activity in 2012, illustrates the variety of UAS activity 

supported by the organization. The table also provides revenue and staffing data for each UAS campaign.

UAS Activity in Alaska, Hawaii, and Oregon

O
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Table 2: UAS Cam paigns Supported by the University of Alaska Fairbanks in 2012

Client
Flight

Locations
Type of UAS Purpose of Flights

Revenue 

for Site

Site

Operator

Flight

Operator

Operator Staff Staff

Aleutians
Aleutian 

Islands, AK

Aeryon Scout and 

Puma
Seal observation $314,200 2 pilots 1 observer

Idaho Lewiston, ID Aeryon Scout
Salmon nest 

observation
$115,000 1 pilot 1 observer

Eglin Air 

Force Base

Fort Walton 

Beach, FL

ScanEagle and 

Aeryon Scout

Controlled burn 

experiment
$41 3,000 4 pilots 3 observers

Prudhoe Bay
Prudhoe Bay, 

AK
Aeryon Scout

British Petroleum 

flare stack $190,000 1 pilot 1 observer

monitoring

Harbor Ice

Nome Nome, AK Aeryon Scout monitoring for 

USCG

$30,000 1 pilot 1 observer

Ugak Island
Ugak Island, 

AK
Aeryon Scout

Seal population 

monitor
$6,500 1 Pilot 1 observer

Fort Greely Fort Greely, AK
ScanEagle and 

Aeryon Scout
Flight test $25,000 2 pilots 2 observers

Chile Santiago, Chile Aeryon Scout Glacier Ice monitor $9,000 1 pilot 1 observer

Belgium Belgium Gatewing Flight training $16,000 2 pilots 1 observer

Anchorage
Fort

Richardson, AK
Aeryon Scout

Flight test and 

demonstration
$1,000 2 pilots 1 observer

Poker Flat

Fairbanks Research

Range

ScanEagle Payload test $347,000 2 pilots 1 observer

Fairbanks

Poker Flat

Research

Range

Aeryon Scout
Payload test and 

demonstration
$30,000 2 pilots 1 observer

Fairbanks

Poker Flat

Research

Range

Raven
Flight test for 

avionics
$5,000 2 pilots 2 observers

Hawaii

Offshore

Hawaiian

Islands

Puma
Tsunami debris 

tracking
$95,000 1 pilot 1 observer

Sources: ACUASI, 201 3
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Figure 3: Types of UAS Flown in Alaska in 2012  

Aeryon Scout Boeing Insitu ScanEagle

O

AeroVironment Puma

CatewingAeroVironment Raven

O
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Hawaii

Hawaii offers many unique qualities that make UAS operations appealing. These include: (1) expansive 

over-water areas unencumbered by other aviation uses, (2) proximity to U.S. Pacific Com m and -  a 

significant user of future UAS systems, (3) opportunities for joint operations with the Pacific Missile Range 

Facility -  a major test range on Kauai, and (4) opportunities for long-range point-to-point tests with 

partner ranges in Alaska and Oregon. The Hawaii ranges have proven an important focus for the 

development of scientific applications of UAS, with significant milestones including test flights of the 

Aerovironment Pathfinder; Pathfinder Plus; and Helios solar-hybrid propulsion high altitude, long 

endurance UAS, between 1997 and 2001. Scientific applications led by U.S. federal agencies have 

recently seen Hawaii emerge as a focal point for NOAA's exploration of UAS as a tool for marine park 

surveillance. NOAA has utilized UAS to monitor Papahanaumokuakea Marine National Monument since 

2007 and performed initial trials using small hand launched systems in mid-2012.

Oregon

The Oregon-based PPUTRC team members include 16 businesses, universities, tribes, and economic 

development organizations. Additionally, six committed team partners will convert to formal team 

members upon FAA test site designation award to PPUTRC. Engagements are also planned with a wide 

ranging network in Oregon -  including the 111 AUVSI members and numerous startup companies, 

primarily in sensor, robotics, and other supporting technologies. In comparison to Alaska and Hawaii, 

Oregon has historically been more engaged in design, development, and manufacture of UAV systems 

and subsystems.

The two largest Oregon UAS firms are Insitu (design, development, and manufacture of UAS systems) and 

FLIR Systems (remote sensors). The main Oregon firm involved in UAS applications has been Near Space 

Corporation (N SC). N SC  uses very high altitude unmanned balloons and gliders to perform scientific and 

commercial test activities, ranging from data gathering on behalf of government agencies to near-space 

testing of hardware and sensors for commercial firms. N SC  is opening a new $6 million flight test and 

operations facility at the Tillam ook Airport on the Oregon coast. Existing UAS activity also includes the 

Oregon Army National Guard operations in Pendleton. Oregon's UAS efforts are synergistic with a 

separately funded ground vehicle innovation initiative, Drive Oregon, which requires systems that can be 

spun out of UAS: quiet, efficient motors, lightweight composite designs, and navigation systems. The 

potential economic benefits of the test sites, as well as NAS integration, are particularly strong for 

Oregon's already significant aircraft manufacturing sector.
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Recent UAS Funding in Alaska, Hawaii, and Oregon

Since 2004, nine Alaska contractors have received direct U.S. federal agency contracts for UAS goods and 

services. The largest federal contract in Alaska is a 5-year standing services award, worth $47 million, 

from the U.S. Navy to the University of Alaska in 2010 for UAS payload integration and flight test services. 

The second major award made since 2004 to an Alaska firm consists of a series of pacts totaling $17 

million from the U.S. State Department to Anchorage-headquartered Kuk Construction (subsidiary of 

Olgoonik Development, an Alaskan Native Corporation) for the provision of UAS-based security 

surveillance services in Iraq in partnership with KBR, Inc. UAF has collaborated with commercial entities, 

such as Idaho Power Com pany, and manufacturers including AeroVironment to conduct surveys and 

observe environmental impacts. Additionally, UAF has collaborated with BP for oil spill response and flare 

stack monitoring, as well as projects focused on detecting and locating gas and oil pipeline leaks and 

developing new sensors and processes to identify leaks.

Hawaii's large military presence has resulted in defense spending as the primary source of federal funding 

to UAS vendors in the state. Direct defense contracts accounted for 94 percent of all awards in terms of 

obligated amounts from 2004-2012, rising to 97 percent when including awards placed by the General 

Services Administration on behalf of the U.S. Air Force. The remaining awards were placed with 

Honolulu-based Referenda Systems by NOAA as part of the Papahanaumokuakea Marine National 

Monument monitoring project. Hawaii supports a dedicated UAS development and manufacturing 

company, Williams Aerospace, a small firm currently developing new platforms in the fixed-wing, hand 

launched micro and medium altitude endurance classes. The state is also working to create two 

commercial UAS services arms, addressing the defense, homeland security, and precision agriculture 

markets.

In Oregon, a consortium of industry, academia, and public entities has created a 7-year strategic plan to 

double the size of the UAS industry in the state, with the help of a $2.5 million State of Oregon grant 

scheduled for the 2013-14 biennium and additional investments of at least $1.15 million from other 

sources for a total of $3.65 million. The plan specifically creates UAS solutions for commercial 

applications, and safely integrating those UAS solutions into the NAS. Projects include emergency 

response; weather; firefighting; search and rescue; wildlife and habitat management; law enforcement; 

physical and resource surveys (land and water); management of agriculture, livestock, and public lands; 

and management of public and private infrastructure. Oregon State University (OSU) has already begun 

UAS flights based on these research objectives.
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Leveraging Current Research Institutes, Community Colleges, 
and Training Centers

ACUASI is collaborating with the UAF College of Engineering and Mines (CEM ) and the Com m unity and 

Technical College (C TC ) to integrate UAS engineering, science, and technology into UAF's teaching, 

research, and service activities. Additionally, ACUASI is working with the CEM to fill a full-time tenure 

track engineering faculty position with a professor focused on UAS engineering, science, and technology. 

ACUASI and C T C  also intend to include UAS technology courses in C T C 's aviation curricula to train UAS 

developers, technicians, and pilots as well as to improve outreach to remote Alaskan villages that could 

benefit from UAS technologies. Cooperation with the C T C  at UAA will add air traffic controller 

participation, offer training for UAS operators, and ultimately build a maintenance program similar to the 

Aircraft and Powerplant program currently offered.

The University of Hawaii is testing UASs in several of its research programs, evaluating the utility and 

impact of UAS through analysis of coastal resource management, terrestrial and aquatic environmental 

monitoring, natural source m anagement and inventory, and human impact studies. University of Hawaii 

is also developing programs to train students and research professionals on UASs, and plans to integrate 

this capacity into accredited degree programs.

The new OSU industry-university UAS consortium will depend on test site facilities for collaborative 

research and development in all phases of operations and applications. Through the Colleges of 

Engineering, Science, Agriculture, Forestry and Earth, Ocean and Atmospheric Sciences, OSU has 

expertise and supports ongoing research on control theory and robotics, flexible airframes and flight, 

sensors, and signal processing, and numerous applications in natural and environmental sciences and 

environmental monitoring, measuring, and management. OSU-Cascades, located in Central Oregon 

near the Warm Springs and Juniper test ranges, offers programs in energy engineering, computer 

science, natural resources, and business, and plans to add programs designed in conjunction with the 

UAS industry. OSU-Cascades can also provide on-site facilities for OSU-Corvallis researchers leading 

projects in the region. Central Oregon Com m unity College (C O C C ) has one of the largest aviation flight 

training programs on the West Coast -  both fixed wing and rotary. C O C C  offers certifications for UAS 

flight training and plans to develop a program for data analysis of sensors, building on the school's strong 

geographic information systems program. Additionally, Blue Mountain Com m unity College (BM CC) in 

Pendleton, Oregon is developing a UAS curriculum for instructional delivery and course certification. 

Oregon Institute of Technology (OIT) offers a variety of degrees in engineering and engineering 

technology, composite engineering, computer and software systems engineering, and electrical 

engineering, including a master's degree in manufacturing engineering. It offers degrees in professional 

land surveying and geographic information systems. O IT is collaborating with Rockwell Collins, the 

aviation electronics company, on real-world projects at a joint campus outside Portland and offers similar 

hands-on collaborations with other aerospace firms in the northwestern U.S.
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Expansion of Existing Businesses and Attracting New Business 
Investment

The University of Alaska has spun off at least two companies who intend to test their products on the 

Pan-Pacific test range. These companies were created by University graduate students who were 

expanding their research in sensors for testing in UASs. UA recently received $5 million from the State of 

Alaska to support the development of a sustainable high-tech industry in Alaska. Already two companies 

have established satellite offices in Alaska to improve collaboration with the ACUASI.

Placement of a UAS test site in Hawaii will promote growth within Hawaii and reduce development cycles 

for manufacturers and researchers. Additionally, it would reduce or eliminate costs to ship sensors, and 

send knowledgeable staff, to mainland test sites to operate and demonstrate systems. Close proximity to 

a test site in Hawaii will greatly benefit firms such as BAE Systems, Williams Aerospace, and others -  

including many military and government contractors working with the Honolulu Fire Department, 

Honolulu Police Department, U.S. Civil Air Patrol, U.S. Coast Guard, U.S. Department of Defense, U.S. 

Department of Homeland Security, U.S. National Guard, and others.

In Oregon, more than a dozen companies have said that they will begin testing their sensor packages, 

propulsion systems, and airframes in Oregon if the Pan-Pacific UAS Test Area is designated as a national 

test site. Additionally, two companies have informally pledged to open satellite offices at a state test 

range. The PPUTRC will benefit UAS businesses in the Colum bia River Gorge. Over the past seven years, 

the Gorge's UAS industry grew from a small core of 30 people to an employment base of more than 

1,400 employees. Many of these new jobs were created by the UAS companies' suppliers. The two 

largest Oregon UAS manufacturers are Insitu, manufacturer of UAS platforms and subsystems, and FLIR 

Surveillance Systems, a manufacturer of electro-optic and infrared im aging systems. Insitu is a major 

global supplier of high endurance, runway-independent UAS. FLIR Surveillance provides more ER and IR 

im aging systems for unmanned aircraft, unmanned ground, and unmanned maritime platforms than any 

other company. Activity in the Gorge from firms such as Insitu, FLIR Surveillance Systems, Cloud Cap 

Technology, and UTC Aerospace has spun off more than 20 local companies. Central Oregon's general 

aviation aircraft manufacturing industry had a similar growth pattern over a 15-year period, expanding 

from a core com pany of about 30 employees (Lancair) to a cluster of 25 companies that now employs 

nearly 1,200 people. It is anticipated the PPUTRC will help expand these existing businesses in the Gorge 

and Central Oregon.
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Infrastructure

Alaska expects to invest $1.5 million to construct a test site center at its Poker Flat Research Range, as well 

as develop and acquire mobile test infrastructure such as fixtures, data collection devices, and monitoring 

systems similar to its internet-Portable Aerial Surveillance System (iPASS), a web-based application that 

merges track information from radar, GPS, and a transponder interrogator/receiver. Additionally, large 

data collection requirements are expected to drive development of a data center for processing and 

storage.

Hawaii's test ranges link to military/restricted areas used for current UAS operations. These sites include 

the Pohakuloa training area on the Island of Hawaii, Bradshaw and Wheeler Army Airfields on Oahu, and 

the Pacific Missile Range Facility on Kauai. Other areas under consideration include Upolu and 

Dillingham  Airfields (on the Big Island and Oahu, respectively). Test points within the ranges would be 

utilized to support both shore and ship-based development, testing and certification of new UASs, 

training and crew certification of operational UASs, and development of expanded and joint capabilities 

involving existing communications systems and operations tactics using UAS.

The budget for the $2.5 million Oregon innovation grant envisions spending at least $1.2 million at test 

ranges for new equipment and/or infrastructure, with the grant providing $300,000, private enterprise 

providing $750,000, and public entities providing $150,000. Possible infrastructure development 

proposed with this funding includes: portable ground radar units; an automatic dependent surveillance- 

broadcast ground station or a similar 'sense and avoid' technology system; one or more operations 

management buildings housing computers, calibration components, baseline sensors with a range of 

capabilities, data analysis equipment, supporting software, maintenance facilities and machine shops; and 

ground control stations, an observation tower, and ITAR facilities as needed. Additionally, as noted 

earlier, Near Space Corporation is preparing to open a new $6 million flight test and operations facility at 

the Tillam ook airport.

O
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Chapter 3. Potential Economic Impacts 
of the PPUTRC

Designation as one of the nation's six UAS test sites promises to have significant economic impacts in the 

areas where flight activity occurs and support services are provided. Private and public sector UAS 

activity that has been constrained by restricted access and a restrictive federal authorizing process will 

have much greater opportunity to conduct UAV flight operations. In this chapter the potential economic 

impacts in Alaska, Hawaii, and Oregon related to serving as a test site are quantified.

The following econom ic impact projections were developed by McDowell Group, Inc. utilizing flight 

activity, flight cost, and flight-related staffing data provided by PPUTRC team members. Direct economic 

activity was measured by approxim ating preflight administrative costs, site fees per day, operating costs 

per day, and total flight days from historical data provided by the applicant. Sector-level information was 

obtained from the applicant concerning the number of UAS-related firms and jobs per firm. Direct 

employment estimates were then coupled with multipliers obtained from the IMPLAN economic impact 

model to estimate total direct, indirect, and induced economic effects. Annual projections from 2014 to 

201 7 were calculated for each of the 13 ranges utilizing growth rates based on funding forecasts from 

the Teal Group UAS market profile and forecast report, historical flight activity, and projected growth in 

flight activity, research, and UAS-related manufacturing as provided by the applicant.

In total, designation of PPUTRC as a UAS test site would be expected to generate 1,065 direct, indirect, 

and induced jobs in 2014, increasing to over 1,400 jobs by 2017. Total labor income would climb 

from $57 million in 2014 to about $76 million in 2017.

Table 3: Sum m ary Im pacts of PPUTRC Test Site Designation, 2012-2017  
Com bined Impacts in Alaska, Hawaii and O regon

Im pact of Test Site Designation
2014 2015 2016 2017

Total Em ploym ent 1,065 1,260 1,335 1,429
Direct Employment 490 571 602 642
Indirect Employment 198 243 259 279
Induced Employment 377 447 474 508

Total Labor Income ($ m illion) $56.9 $66.9 $70.8 $75.6
Direct Labor Income ($ million) $26.4 $30.5 $32.2 $34.2
Indirect Labor Income ($ million) $10.4 $12.5 $13.3 $14.4
Induced Labor Income ($ million) $20.1 $23.8 $25.3 $27.1

O utput ($ m illion) $265.0 $301.8 $315.9 $333.5
Total Value Added ($ million) $109.3 $121.9 $127.1 $133.5
State Income Taxes ($ m illion) $4.3 $5.0 $5.3 $5.6
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In 2014, with designation of PPURTC as a test site, UAS activity in Alaska, Hawaii, and Oregon is expected 

to account for 581 direct jobs and a total of 1,254 jobs - including direct, indirect, and induced jobs. 

Approxim ately 85 percent of that total employment (1,065 jobs) is attributable to test site designation. 

The remaining 15 percent (189 jobs) is expected to occur in the absence of PPUTRC test site designation. 

By 2017, employment will rise to an estimated 904 direct jobs and 1,991 total jobs - with 72 percent of 

that total employment (1,429) attributable to test site designation. A significant number of these direct 

jobs are expected in smaller communities that tend to have higher unemployment -  thus test site 

designation for the PPUTRC will help improve opportunities where they will provide the most benefits.

Table 4: Direct Employment, 2012-2017

Employment Resulting from UAS and Test Site Operations

Direct Employment
2012 2013 2014 2015 2016 2017

Total Direct Employment
PPUTRC 74 82 581 712 801 904
Alaska Ranges 43 47 129 142 157 173
Hawaii Ranges - - - 72 95 126
Oregon Ranges 31 35 452 498 549 605
Im pact o f Test Site Designation
PPUTRC - - 490 571 602 642
Alaska Ranges - - 77 82 86 91
Hawaii Ranges - - - 72 95 126
Oregon Ranges - - 414 417 421 424

Oregon's relatively high direct employment numbers are due to the existing, well-developed aircraft 

manufacturing sector in Oregon. Oregon is well placed to supply the growing demand for UAS aircraft 

that will be triggered by UAS integration. Most of the new jobs created in Oregon due to PPUTRC 

designation include manufacturing jobs (many of which may be created due to designation of test sites 

anywhere in the U.S.). These numbers for Oregon are based on an analysis provided to McDowell Group 

by Economic Development for Central Oregon (EDCO ).

In addition to direct jobs created from UAS firms, significant indirect and induced jobs will also be 

created. Indirect jobs represent jobs created throughout the supply chain to support the UAS industry 

and induced jobs represent jobs created due to changes in household consumption as a result of the UAS 

industry.

O
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O Table 5: Indirect Employment, 2012-2017

Indirect Em ploym ent
2012 2013 2014 2015 2016 2017

Total Indirect Em ploym ent
PPUTRC 21 24 224 290 328 374
Alaska Ranges 7 8 22 24 27 30
Hawaii Ranges - - - 42 56 74
Oregon Ranges 14 16 202 223 246 271
Im pact of Test Site Designation
PPUTRC - - 198 243 259 279
Alaska Ranges - - - 42 56 74
Hawaii Ranges - - 185 187 188 190
Oregon Ranges - - 13 14 15 16

Table 6: Induced Employment, 2012-2017

O

Induced Employment
2012 2013 2014 2015 2016 2017

Total Induced Employment
PPUTRC 59 65 448 558 629 712
Alaska Ranaes 35 39 106 117 129 142ZJ
Hawaii Ranges - - - 64 84 111
Oregon Ranges 24 26 342 377 416 459
Im pact o f Test Site Designation
PPUTRC - - 3 77 447 474 508
Alaska Ranges - - 63 67 71 75
Hawaii Ranges - - - 64 84 111
Oregon Ranges - - 313 316 319 321

Note: Summation of columns may not match the total due to rounding

O
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Labor Income Resulting from UAS and Test Site Operations

In 2014, UAS activity in Alaska, Hawaii, and Oregon is expected to account for $31 million in direct labor 

income and $67 million in total labor income - including direct, indirect, and induced - assuming the 

PPUTRC is awarded test site designation. Approxim ately 84 percent of that total labor income ($57 

million) is attributable to test site designation, while the remaining 16 percent ($10 million) is expected 

to occur even if the proposed PPUTRC does not become a test site. By 2017, labor income is expected to 

include $106 million in total direct, indirect, and induced labor income - with 71 percent of that total 

labor income ($76 million) attributable to test site designation.

Table 7: Direct Income, 2012-2017 ($ million)

Direct Income
2012 2013 2014 2015 2016 2017

O

Total Direct Income
PPUTRC $4.0 $4.4 $31.3 $38.2 $42.9 $48.3
Alaska Ranges $2.3 $2.6 $7.0 $7.7 $8.5 $9.4
Hawaii Ranges - - - $3.7 $4.9 $6.4
Oregon Ranges $1.7 $1.9 $24.2 $26.7 $29.5 $32.5
Im pact o f Test Site Designation
PPUTRC - - $26.4 $30.5 $32.2 $34.2
Alaska Ranges - - $4.2 $4.4 $4.7 $5.0
Hawaii Ranges - - - $3.7 $4.9 $6.4
Oregon Ranges - - $22.2 $22.4 $22.6 $22.8
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Table 8: Indirect Income, 2012-2017 ($ million)

Indirect Income
2012 2013 2014 2015 2016 2017

Total D irect Income
PPUTRC $1.1 $1.3 $11.7 $15.0 $17.0 $19.3
Alaska Ranges $0.4 $0.4 $1.2 $1.3 $1.5 $1.6
Hawaii Ranges - - - $2.1 $2.7 $3.6
Oregon Ranges $0.7 $0.8 $10.5 $11.6 $12.8 $14.1
Im pact of Test Site Designation
PPUTRC $10.4 $12.5 $13.3 $14.4
Alaska Ranges - - $0.7 $0.8 $0.8 $0.9
Hawaii Ranges - - - $2.1 $2.7 $3.6
Oregon Ranges - - $9.6 $9.7 $9.8 $9.9

Table 9: Induced Income, 2012-2017 ($ m illion)

Induced Income 

2012 2013 2014 2015 2016 2017

O

Total Induced Income
PPUTRC $3.5 $3.8 $24.4 $30.1 $34.0 $38.4
Alaska Ranges $2.2 $2.5 $6.7 $7.4 $8.2 $9.0
Hawaii Ranges - - - $3.3 $4.3 $5.7
Oregon Ranges $1.2 $1.4 $17.6 $19.4 $21.4 $23.6
Im pact of Test Site 
Designation
PPUTRC - - $20.1 $23.8 $25.3 $27.1
Alaska Ranges - - $4.0 $4.3 $4.5 $4.8
Hawaii Ranges - - - $3.3 $4.3 $5.7
Oregon Ranges - - $16.1 $16.3 $16.4 $16.6
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o Output, Value Added, & State Income Taxes Resulting from UAS
and Test Site Operations

o

'Output' represents the value of industry production, and 'total value added' is the difference between an 

industry's total output and the cost of their intermediate inputs. Economic modeling conducted for the 

purposes of this study indicates output in the PPUTRC states attributable to test site designation would 

climb from $265 million in 2014 to $333 million in 201 7. Value added would climb from $109 million to 

$1 34 million over the same period.

Table 10: Output, 2012-2017 ($ m illion)

2012
Output

2013 2014 2015 2016 2017
Total O utput
PPUTRC $18.3 $20.2 $302.4 $366.8 $411.7 $463.6
Alaska Ranges $8.6 $9.5 $34.3 $37.8 $41.7 $46.0
Hawaii Ranges - - - $33.3 $44.1 $58.3
Oregon Ranges $9.7 $10.7 $268.1 $295.6 $325.9 $359.3
Im pact of Test Site Designation
PPUTRC
AlacLa R snnoc

- - $280.1
<O R  R

$315.5
0 4  R

$328.4
0 * \  R

$344.7
O A  RM id  j l \ d  l \ d l  C j

Hawaii Ranges - -

4>Z 3 . 0 4>Zt - .0

$33.3
J I Z j .O

$44.1
4> Z O .O

$58.3
Oregon Ranges - - $256.3 $257.4 $258.5 $259.6

Table 11: Total Value Added, 2012-2017 ($ m illion)

Value Added
2012 2013 2014 2015 2016 2017

Total Value Added
PPUTRC $9.5 $10.5 $127.7 $151.8 $169.7 $190.3
Alaska Ranges $5.7 $6.3 $22.7 $25.0 $27.6 $30.4
Hawaii Ranges - - - $10.9 $14.5 $19.1
Oregon Ranges $3.8 $4.2 $105.1 $115.8 $127.7 $140.8
Im pact of Test Site Designation
PPUTRC - - $116.2 $128.2 $132.8 $138.5
Alaska Ranges - - $15.8 $16.4 $17.1 $17.7
Hawaii Ranges - - - $10.9 $14.5 $19.1
Oregon Ranges - - $100.4 $100.9 $101.3 $101.7

O
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Designation of the PPUTRC will provide a combined four-year total of $20 million in income tax revenue 

to Hawaii and Oregon. The effective income tax rate for these calculations was approximated as 7.5 

percent for Hawaii, and 9 percent for Oregon (Alaska has no income tax).

Table 12: State Income Taxes, 2012-2017 ($ million)

state Income Taxe s
2012 2013 2014 2015 2016 2017

Total State Income Taxes
PPUTRC $0.2 $0.2 $4.7 $5.9 $6.6 $7.5
Alaska Ranges - - - - - -
Hawaii Ranges - - - $0.7 $0.9 $1.2
Oregon Ranges $0.2 $0.2 $4.7 $5.2 $5.7 $6.3
Im pact o f Test Site Designation
PPUTRC - - $4.5 $5.2 $5.5 $5.8
Alaska Ranges - - - - - -
Hawaii Ranges - - - $0.7 $0.9 $1.2
Oregon Ranges - - $4.5 $4.5 $4.6 $4.6

O

O
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O  - Appendix. Proposed Pan-Pacific Test Ranges

o

o
Test Range Airspace

062 .5 000 -148.8500 

O  63 9653 -148,0089 

064 .3 756 -147.9803 

^6 4 .9 0 0 0  -146.9134 

©  65.3505 -146.0719

©  66.1668 -145.0934 

©  66.1692 -141.0*17 

©  65.0000 -141.0821 

0 6 4 . 0 0 0 0  -143.0159

063.9364 -145 *266 

©  63.7156 -145.9051 

0  63.4974 -145-9046 

®  62.5000 -146.7279
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I
i
I

SFC to FI-310

I .1, I
t I I I

SFO to Unlimited
/

SFC to FI 200

I.entering will take place instde Restricted Areas

1U0* AtiL to 17.999’ MSI,



o

o

o

K odiak Range,  A K  
—   --------------- v m

Loiter Area 1.5-NM Radius Centered 
lUU'AGL lo FL11999

i I
FI.600 t,t L'NI

16.000' to ] 7,999’ MSI.

I i
D.OOO’ lo 15.000’ MSL

10.000' lo 12,000’ MSL
I I

7000’ (o 9000' MSL

J  t
1

4000’ io 6000* MSL
I I

tOOO' to 3000' MSL

I I
100‘ A G L to  1000'M SL

FCtofO O ’ A G L

Test Range Airspace

O  57.4815 -152.3244 

0  57.4159 -151.9348 

0 57.1790 -152.4419 

©  57.4227 -I52.4X3X 

©  57.4520 -152.4473 

Q  57.4519 -152.4299 

0 57.4693 -152.4290 

©  57.480X -152.3576 

0  57.3772 -152.2822

For Radial arch info. from 
U G A K  Island waypoint 1. 
proceed on a heading o f 7S 
12 mile-, then proceed 
.tlon}! a southwestern arch lo 
a point located 12 miles M 
sea <«n a heading of 200 
Itoni waypoint I.

Loiler Area

57.2395 -152.1534
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o

o

o
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Loiter Area 5-NM  Radius Centered yf SFC' lo FL17.999 s.

FL60O (olTN L

North Slope Range, AK -• * “7' T '} -«•.. IBfc
- •- #  / V* ' ' v r
‘ C  . V  ,*v  i v ^ s P S B k s E

r*gr‘- - - jjj  ̂ ;  * .

5- .V̂

Jwa .2,7 J. *, i’* a-

,

: 0  .

16.000’ to 17.909' MSL

I J . W  lo 15.000" MSL

10.000’ lo 12.000’ MSL

7,000’ to 9.000’ M SL

4.000' to 6.000’ M SL

100 A tiL  10 3000 M SL

Test Range Airspace

o  70.75461-151.0066 
0 70.65.14 -150.09*8 

0 7 0 .6 7 7 8  -150.5719 

0 70.7357 -149.8734 

0 7 0 .6 5 0 5  148,8415

0  70.50.19 -147.6605 

0 70.4440 -146.6543 

0 70.3680 -146.0000

0 7 0 .0 0 0 0  -140.0000 

0 6 8 .3 2 8 5  -148.5001 

0 68.3334 -149.9980

0 7 0 .0 0 0 0  -152.0000

Loiter Areas

70.4810 -149.8555 

70.1495 -148.4516 

68.4689 -149.4859

SFC to 100’ A C L



o

o

o

rest Range Airspace

I I
4 ==r- T-r

Loiter Area 
SI C  to 10.000' M SL

o  4.S-NM radius off 
Cetncrpoint 
70.5113 -149.8584

©  70.6840 / . 150.0000

0  70.6835 -149.8054

2000' lo 10.000' MSL

SI C to 2000' MSL
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o Poker Flat, AK

o

o n

\ V

&

i i
Loiter Area 

5-NM Radius Centered 
SFC to lO.OOIf M SL

,i i
• MSI-ito 10,000' MSI*

SFC to ICKFACiL

5-NM Kudius

o  65.1203/-U7.46S5

Loitering Area

65.1200 -147.46X3
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o

o

o

I
Loiter Area 

SFC to 10.000' MSL

F  ' Test Range Airspace

o  0.5-NM radius off 
Centerpoint 
70.6367/-160.0053

070.7575/-160.3964

0 7 0 .7 7 3 0 /  -160.3223

2000' to 10,000' MSL

.
SFC to 2000’ MSL
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o

o

o
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M a k u a -H u n iu u ia  Highway,  HI

v / ' - ,  '

:.*%v

FI.600 io L’NL

200 \ \ fs

i •

T o ! Riingo Airspace

© 2 I.5 IM 6  -158.0664 o 19.7776 -155.6973 

21.4X34 -I5X.I236 

© 2 1 .4 5 5 4  -15X0960

Lotte* areas will consji»flf 

Kes|n««al areas 3103.3109.3j io

SFC to FI. 190 
R-3I09& R-3110

1 ] oitewtg W ill lake place inside
! Restricted Areas healed at ei liber end
i

* SFC  to FIJO0 
«-3ro3

-m'jc

I



O

o

O

HalcHwa

Walolua

J S l J & p A R A C K J T E  A C TIV TT Y  
i r t o ^ j W s r r i  1 2 3 .0 .  S<k>

C lNTERSECTlQltA
S e e  N O T A M s /P  
f o r  C l a s s ‘D j e «  f

fv > V H E E L E R  

3h:HHi; ;  •cableway

/ x, j  t
-W H E E L E R  A F S  (H H I) (P F ft

394 *V ‘l ,wr.

/ '  -  - P.'.?

>070 
(̂270} |

K2 IHTERCHAHGE^ 
snein Min T\ 1

Restricted Area R-3109, HI t 186‘O'-,
K a w a i l o o

/ A4 - 9 0  1 2 3 . 0  0  
4 9  R P  2 6

1 0  A 6c

W 0' f

\ J ' ■ >

'*& &-y 
ine-i^o Pi

R E S T R I C T E D  A R E A  319911 

9 0 0 0 ’ -  I Si.9 9 9 ‘ M S L
Test Range Airspace

0 2  1 5500 -158.1411 

0 21.5337 .158.0842 

0 2 1 .5 0 4 6  -158.06f>4 

0 2 1 .4 8 6 0  -158.0807 

0 21-4534 -158.0960 

o  >1,4834 -158.1236 

0 2 1 4 8 8 6  -158 1433

I 
I 
I 
I

0 0 0 0 0 b » . i

R E S T R I C T E D  A R I A  3 1Q9 A  
S I C  -  8 .9 9 9 " M S I .  ’

’ I
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o

O

H n l f t n v a

lower Walalua

C A U T IO N
■ C H U T E  A C T IV T  
1 1 2 3 .0 , S e e  R C i

aenat
cjDHoway

-W H E E L

1070
.(270)

Restricted Area R-3110, HI

w o o s t y  e x i s t  w i t h i n  

m o u n t a i n  r i d g e  
i t o t i i t c  T r a c k i n g  
i ,  f l y i n g  w i t h in  t h e  
f e c t s  t o  p e r s o n n e l  
i l l o t s  t o  c o n t i n u o u s l y

1562
(300)

. ..EAPPitA
iwTiasEcnoiL

p i n

Makaha
l i ih ita M  P I

Po*a> Buy 

Kar^Ho »"t

*).000‘ M SL to 18,999' MSL

S I  C  to  8 .9 9 9 - M S L

T est R a n g e  A irsp a c e

0 2 1 . 5 7 1 3  - 15 8 .2 5 15 

0 2 1 . 5 7 1 6  - 158 .21 81  

0 2 1 . 5 3 3 4  - 1 5 8 .0 8 4 4  

0 2 1 .4 8 7 6  - 1 58 .14 31  

0 2 1 . 5 1 3 0  . 1 5 8 .2 3 0 0  

0 2 1 . 5 3 7 0  - 1 5 8 .2 3 4 4  

0 2 1 . 5 5 0 1  - 1 5 8 .2 5 1 0

'•'A i &??•>?'

O
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□O Juniper, OR

o

o

Test Ranjc Airspace

e  43.9392 -12u.72% 

0  43.9575 -120.4327 

0 4 3 .6 3 8 1  -1 19.5600 

0 42.6700 -119.1592 

0 4 2 .6 7 0 9  -120.2951

North Loitering .Area

43.x 126 -120.3354

South 1 .ottering Area

43.2300 -120.1053

' l
North Loiter Area 

3-NM  Ratlins Cetttetctl
SFC to 17.999’ MSL

South Loiter Area 
3-NM Radius Centered 
SFC to 17.999‘ MSL

: 11.001’ M SLlo  |7,999’ MSL

300'A G L  to 11.000’ MSI.

ses. 44=s.
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lDO

O

O
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Med-HighTcst Range

0 4 6 .0 0 IS -1 18.9761 

o  46.0000 / • 116.9146 

0 4 4  5000 - I I 7.’ O’ ’  

0 44.5000 -120.0000 

0 45.6413 -120.0000 

0 4 5 .7 0 1 4  -119.5202 

0  45 9109 -119.5191

Low-Med Test Range

0 4 5 X 7 0 3  -119.3445 

0 4 5 X 7 1 4  .118.7405 

0 4 5 .2 0 0 0  -118.4632 

0 4 4 .5 0 8 1  -118 7413 

0 4 4 .5 1 0 0  -119.3810 

0 4 5  1923 -119,6569

I ll-Low Test Range 
toiler Area

Loiter Area 
SIX' to 17.999’ MSI
I

16.000’ M SL to 17.999’ MSL

12,000’ M SL to 14.000’ MSL
I " ilHMM l !

i i
8,000’ M SL to 10.000’ MSL
"■(iff   n ,

4,000’ M SL to 6,000' M SLi I

t'I
i (
t lm r
i I 
i 1
i IF1 
> *
< *
>1
< <
11 
* )
vi ■

100’ AC.L to 2.000’ MSL

SFC to 100’ A G L

©  45.7913 -118 9972 

0 45 X519 -118.2116

0 4 5 .3 0 2 5  -118.3927

0 4 5 .3 0 2 5  -119.4.369

I
I
I
1
1
I
I
I
1
I
I
I
I
I



O

O

Tillamook, OR

toiler Area t (overhand) 
JAM Radio* Centered 

SFC to 17, W  MSL

Loiter Area 2 (over waucr) 
3-NM Radio* Centered 
SFC to 17.999 ’ MSI.

Tesi Range A irspace

O 46.0000 -124.2336 

0 4 5 .5 0 0 0  -124.2164 

0  45.0000 -124.2507 

o  44.5000 ■ -124.315* 

9 44.3403 -124.3302 

0 4 4 .3 4 9 2  -125.5000 

9 46.0000 -123.5000

Loilcring Aren I

45.2697 -123.6051

45.4239 -124.0814

SFC to 100'AGI.

O
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O

o

O

Tc>i Range Airspace

©  44.6740 -121.8028 

0 45.1592 -121.7153 

045.0000 -121.0574 

o  44.9627 -121.0760 

o  44.9284 -121.0778 

0 4 4 .8 7 8 0  -121.0458 

0 44.8285 -121.07X4 

0 44.7623 -121.2245 

0 4 4 .5 9 4 2  -121.2846 

0 4 4 .5 8 5 8  -121.4328 

0 44.5644 -121.6200 

0 4 4 .5 6 5 0  -121.6396 

0  44.5835 -121.6672 

©  44.6334 -121.6878 

0 44.6522 -121.7155 o 44.6481 -121.7830

Loiter Area

44.6676 -121.3566
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