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Meeting Summary, August 22, 2017 

Tactical Operations Committee (TOC) 

The seventeenth meeting of the Tactical Operations Committee (TOC), held on August 22, 2017, 
convened at 10:30 a.m. Eastern Standard Time. The meeting discussions are summarized below. The 
following attachments are referenced: 

Attachment 1 – List of Attendees 
Attachment 2 – Presentations for the Committee (containing detailed content of the meeting) 
Attachment 3 – Summary of the December 13, 2016 TOC Meeting 
Attachment 4 - Recommendations for the Performance Based Navigation (PBN) Route System 
Attachment 5 - Use Cases & Benefits AIMM S3 FNL 
Attachment 6 - TOC Airport Construction Non-Concurs 

Welcome and Introductions 

Committee Co-Chairs, Capt. Bart Roberts, JetBlue, and Mr. Jeff Woods, National Air Traffic Controllers 
Association (NATCA), called the meeting to order and welcomed the TOC members and others in 
attendance. All TOC members and attendees from the public were asked to introduce themselves (TOC 
members and General Public Attendees are identified in Attachment 1). 

Capt. Roberts and Mr. Woods then reviewed the agenda and began the proceedings of the meeting. 
(The briefing charts from the meeting are included as Attachment 2.) 

Designated Federal Official Statement 

Ms. Elizabeth “Lynn” Ray, Vice President of Mission Support for the Air Traffic Organization (ATO), and 
the Designated Federal Official of the TOC, read the Federal Advisory Committee Act notice governing 
the open meeting.  

Approval of December 13, 2016 Meeting Summary 

Attachment N
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The Chairs asked for and received approval of the written summary for the December 13, 2016 meeting 
(Attachment 3). 

 

FAA Update 

Ms. Ray provided the FAA update.  Ms. Ray informed the Committee that this was her last meeting as 
the FAA’s Designated Federal Officer of the TOC as she was retiring by September 30th.  She informed 
members that Ms. Jodi McCarthy would join the TOC as the new DFO for the Committee.  Committee 
members thanked Ms. Ray for her service and wished her well. 

Ms. Ray spoke to the Committee about controller hiring, noting that the FAA was at 102% of its goal 
for fiscal year 2017.  As of mid-August, 1,616 new hires had been placed by the FAA.  She addressed 
specific concern regarding staffing in the New York TRACON, or N90.  A series of steps were underway 
to improve the staffing health of N90.  Local, on-the-spot, hiring authority had been granted to a wider 
group of individuals to help pull more new hires into the facility from the local area.  Additionally, Ms. 
Teri Bristol, Chief Operating Officer of the FAA’s Air Traffic Organization, had sent letters for former 
certified controllers and supervisors at N90 with information about a short term incentive program to 
bring such individuals back to N90 while the pipeline of new hires received appropriate training. 

Regarding the budget, Ms. Ray told the TOC that the FAA needed both a new authorization and 
appropriation by the end of Fiscal Year 2017.  She said the FAA expects Continuing Authorizations and 
Continuing Resolutions until the end of the calendar year.  No lapse in operations is expected.   

Ms. Ray spoke about stadium news.  The new Los Angeles stadium was under construction and involves 
use of cranes.  Proceeding on construction required use of a Wide Area Multilateration system for 
surveillance and the National Football League was providing a majority of the resources to augment 
the radar interference.  Additionally, a circularization was out to the public for the new Las Vegas 
stadium.  This is still open for public comment and would proceed to obstacle evaluation as a next step. 

Finally, Ms. Ray provided an update about the NorCal Noise Initiative. The community’s Select 
Committee had provided 7 recommendations to the FAA and the FAA had recently provided responses 
back to the three members of Congress for the region.  One of the significant issues in NorCal has been 
the SERFR OPD which the Select Committee requested be moved back to its previous track.  The FAA 
agreed to do so but with the intent to keep the aircraft at higher altitudes. 

 

Consideration of Recommendations for the PBN Route System 

Mr. Mark Hopkins, Delta Airlines, and on of the industry Chairs of the PBN Route System Task Group 
provided a high level overview of the recommendations for the future PBN route system.  The work of 
this group was completed in March 2017 and previously briefed to TOC members.  Mr. Hopkins 
reviewed the salient points on the report and there were no questions. 

• Committee Action: The Committee agreed by consensus to accept the “Recommendations for 
the Performance Based Navigation (PBN) Route System”. Attachment 4 to this report is the final 
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and approved report that the TOC transmitted to the FAA. With this report, the work of this Task 
Group was complete and the group was sun set. 

 

Consideration of Use Cases and Benefits for AIMM Segment 3 

Ms. Heidi Williams, National Business Aviation Association, and Mr. Scott Dehart, Southwest Airlines, 
Co-Chairs of the AIMM Segment 3 Task Group, next briefed the TOC on recommendations regarding 
Aeronautical Information Management Modernization (AIMM) Segment 3.  The work of this group was 
completed in June 2017 and previously briefed to TOC members.  Ms. Williams and Mr. Dehart 
reviewed the salient points on the report and there were no questions. 

• Committee Action: The Committee agreed by consensus to accept the recommendations “Use 
Cases and Benefits for AIMM Segment 3”. Attachment 5 to this report is the final and approved 
report that the TOC transmitted to the FAA. With this report, the work of this Task Group was 
complete and the group was sun set. 

 

FAA Response on Airport Construction Recommendations 

Ms. Chris Chesak, FAA, provided an update on the FAA’s response to previous TOC recommendations 
on airport construction.  Members of the TOC were interested in understanding detail around the four 
recommendations with which the FAA non-concurred.  Details on these non-concurs were provided to 
the Committee members and are included as Attachment 5.  A follow on action was identified for Ms. 
Chesak to speak in further detail with a sub-group of interested Committee members regarding these 
four non-concur recommendations. 

 

Areas of Future TOC Interest 

Common Support Services Flight Data 
Ms. Linda Chen next provided an update on a new tasking for the TOC with the Common Support 
Services – Flight Data program.  In a previous TOC discussion, the CSS FD team had introduced its work 
to the TOC, and the Committee elected to have a sub-team discuss the issue in further detail with the 
CSS FD team.  Since the last TOC engagement, a sub team involving different TOC stakeholders 
representing GA, business aviation and airlines had worked with the CSS FD team to refine its task 
request to the TOC.  Ms. Chen briefed the TOC on the task request and informed the Committee that 
this task would begin immediately following this TOC meeting. 

One TOC member inquired about what stakeholders were needed to participate in this task.  The 
Committee identified the value in having third party flight planning vendors participate along with the 
Collaborative Decision Making CAT, or CDM Automation Team. 

PIREPs 
Ms. Ray provided an update on a potential task to the TOC on PIREPs.  She noted that the FAA has 
multiple activities underway to follow up on National Transportation Safety Board recommendations 
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regarding PIREPs.  The FAA is working to determine the right role for the TOC to play in its overall follow 
up regarding PIREPs.  One TOC members requested the FAA continue to brief the TOC on this topic as 
operators have keen interest on the topic. 

Temporary Restricted Areas 
Ms. Melissa Rudinger, AOPA, next presented concerns around Temporary Restricted Areas to the TOC.  
AOPA had previously identified its concerns about TRAs and proposed a series of solutions to the issues. 
Ms. Rudinger noted that the intent of bringing this before the TOC was to provide greater visibility to 
the topic.  The TOC agreed to continue monitoring the subject in future meetings. 

 

Current Task Update: Intentional GPS Interference 

Ms. Wes Googe, American Airlines and Co-Chair of the GPS Interference Task Group, next provided an 
update on the work of the GPS Interference group.  Mr. Googe informed the Committee that the Task 
Group had its initial kickoff meeting and had excellent participation from operators, the Department 
of Defense and the FAA.  A Committee member encouraged the Task Group to ensure that Original 
Equipment Manufacturers (OEMs) stayed involved with the work and provided guidance on the 
potential impacts of GPS interference. 

 

Thanks to Lynn Ray 

Finally, Ms. Margaret Jenny, President RTCA, spoke to the TOC about Ms. Lynn Ray.  Ms. Jenny offered 
RTCA’s sincerest thanks and appreciation to Ms. Ray for her storied career and, in particular, her 
tireless efforts to establish and lead the Tactical Operations Committee. 

 

Adjourn 

Chairmen Roberts and Woods ended the meeting of the Committee at 12:30 p.m. 

 

Next Meeting 

The next meeting of the TOC is planned for December 5, 2017. 



Attendees: August 22, 2017 Meeting of the Tactical Operations Committee
(Note: Committee member names appear in italics)

Name Company
Pennington, Darrell Air Line Pilots Association (ALPA)
Rudinger, Melissa Aircraft Owners and Pilots Association
Cirillo, Michael Airlines for America
Oswald, Christopher Airports Council International (ACI NA)
Googe, Wes American Airlines
Townsend, Brian American Airlines, Inc.
Will, Brian American Airlines, Inc.
Short, Rico Beacon Management Group
Hopkins, Mark Delta Air Lines, Inc.
Fountain, Denise DoD Policy Board on Federal Aviation
Keegan, Maureen Federal Aviation Administration
Ray, Lynn Federal Aviation Administration (FAA)
Chesak, Christine Federal Aviation Administration (FAA)
Ford, JoAnn Federal Aviation Administration (FAA)
Parish, Edie Federal Aviation Administration (FAA)
Steinbicker, Mark Federal Aviation Administration (FAA)
Murphy, Bill International Air Transport Association
Bertapelle, Joe JetBlue Airways
Roberts, Bart JetBlue Airways
Geoghagan, William L National Air Traffic Controllers Association
Woods, Jeff National Air Traffic Controllers Association
Williams, Heidi National Business Aviation Association
Cebula, Andy RTCA, Inc.
Jenny, Margaret RTCA, Inc.
Mitra, Trin RTCA, Inc.
Clauson, Perry Southwest Airlines
Dehart, Scott Southwest Airlines
Everson, Bob Southwest Airlines
Solley, Edwin Southwest Airlines
Molin, Doug The MITRE Corporation
Morse, Glenn United Airlines, Inc.
Pfingstler, Susan United Airlines, Inc.
Kast, Christian United Parcel Service (UPS)



Seventeenth Meeting of the RTCA 
Tactical Operations Committee

August 22, 2017
Washington, DC

Welcome and Introductions

Co-Chairs:

Bart Roberts, jetBlue

Jeff Woods, NATCA
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PUBLIC MEETING ANNOUNCEMENT
Read by: Designated Federal Officer Elizabeth Ray

Tactical Operations Committee (TOC)
August 22, 2017

In accordance with the Federal Advisory Committee Act, this Advisory 
Committee meeting is OPEN TO THE PUBLIC.

Notice of the meeting was published online on August 7, 2016 and in the 
Federal Register on:

August 8, 2016

Members of the public may address the committee with PRIOR 
APPROVAL of the chairman.  This should be arranged in advance.

Only appointed members of the Advisory Committee may vote on any 
matter brought to a vote by the Chairman.

The public may present written material to the Advisory Committee at any 
time.

3

Topical Agenda

Formal review of two recommendations
• AIMM Segment 3
• PBN Route System

FAA Response on Airport Construction Recommendations

Futures Tasks and Ideas
• Common Support Services – Flight Data
• PIREPs
• Temporary Restricted Areas

Update on GPS Interference Task

4
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Review and Approval of:

December 13, 2016
Meeting Summary

5

FAA Report

Elizabeth “Lynn” Ray
Vice President, Mission Support Services

Air Traffic Organization
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Review Draft “Recommendations for 
the Performance Based Navigation 

(PBN) Route System”

Mark Hopkins, Delta Airlines

Co-Chair, PBN RS Task Group

7

Task Overview

8

Four components to task request: 
• Task 1 - Use broader expertise and data to refine or validate 

CONOPs problem statement. 
• Task 2 - Recommend refinement to the criteria-based 

methodology for establishing low and high altitude PBN route 
structure.

• Task 3 - Recommend a NAS-wide point-to-point navigation 
strategy.

• Task 4 - Recommend alternatives to the proposed approach for 
design and implementation. 

Split into High Altitude, Low Altitude CONUS and Low 
Altitude Alaska groups

Attachment 2 – Presentations for the Committee



Broad Set of PBN RS 
Recommendations

9

Recommendations organized by three Task Groups
• 26 High Altitude recommendations

• Structure criteria, Point to Point operations, NRS grid, 
Implementation

• 43 Low Altitude CONUS recommendations

• Low alt P2P, VOR MON, icing/terrain, helicopters, Alaska, 
Implementation

• 23 Low Altitude Alaska recommendations

• Terminal deficiencies, NDBs/VORs, MEAs, communications, 
resiliency

Continued engagement with Task Group chairs 
important to ensure recommendations well understood

TOC Action

Consider Report:

Recommendations for the 
Performance Based Navigation (PBN) 

Route System

and Transmit to FAA
10
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Draft Recommendations on 
“Use Cases and Benefits

for AIMM Segment 3”

Heidi Williams, NBAA

Scott Dehart, Southwest

Co-Chairs, AIMM Segment 3 Task Group
11

Tasking Overview

12

Special Activity Airspace
• Review the SAA Integration use case operational scenarios with 

supporting information to describe how Hot/Cold status of SAA 
(in addition to SAA schedules) would support more efficient flight 
operations

LOA/SOPs
• Review the SOP/LOA Airspace Constraints Management use 

case operational scenarios with supporting information to 
describe how airspace constraints (such as crossing restrictions) 
would support more efficient flight operations
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Summary of Recommendations
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Special Activity Airspace information
• Value to flight efficiency, situational awareness, understanding 

actual utilization
• Multiple dependencies to achieve benefits, including timeliness 

of data, what percent SAA information is populated, human 
factors, role of SWIM, etc.

LOA / SOP information
• Enable flight planners to build trajectories consistent with ATC 

constraints

Provision of new data expected to drive innovation

TOC Action

Consider Report:

Use Cases and Benefits
for AIMM Segment 3

and Transmit to FAA

14
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FAA Response on Airport 
Construction Recommendations

Chris Chesak, FAA

15

Presented to:

By:

Date: Federal Aviation
Administration

Improving
Awareness,
Planning and 
Execution of Airport 
Construction

FAA Response to RTCA 
Recommendations

RTCA Tactical Operations 
Committee

Christine Chesak

August 22, 2017
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Federal Aviation
Administration

Overview

• Issue
How to ensure awareness, planning and execution of airport 
construction activities for all stakeholders.

• RTCA 36 Recommendations to the TOC May 2016
• FAA 36 Responses to the TOC August 2017

– 8 Concur
– 4 Non-concur
– 24 Partially Concur

• The intent of the recommendation was addressed but with 
a different recommendation.

17

Federal Aviation
Administration

Collaboration at the Airport
Collaboration is an interactive process conducted by people, 
preferably in person, in which ideas can be exchanged and policies, 
targets, measures and metrics can be shaped and reshaped from 
people’s input based on their experience and knowledge.

Talk Often
And

Talk Early
18
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Federal Aviation
Administration

NAS Level Coordination
• Capital Program/Project Database

The FAA Database will produce reports that indicated 
Planned Construction Projects on and near Airports to 
the aviation community.

• Education and Training
The FAA will continue to develop Brochures, Videos, 
other Training materials for all involved with Airport 
Construction.

• Resources – It Takes a Village
– There are seven different offices within the FAA to 

support Airport Construction

19

Federal Aviation
Administration

Local Leadership Teams

• Key Team Membership –
– ATM, TOM, ADO, Airport Sponsor 
– Outreach to Flight Operators

• Core Team Membership –
– Key Team Membership above 
– NPI, FPT, Sys Ops, AFS

• Horizontal Integration Team –
– Core Team Membership above
– Regional/Deputy Administrator

20
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Federal Aviation
Administration

Obstacle Management Process

• Cranes
– Non Concur with changes to OE/AAA program
– Internal FAA AIS Tool - Crane Tracker
– OE office continues outreach to Crane Companies

• Temporary Obstacles in General
– Non Concur with Procedures showing Lat/Long 
– SRMP to consider changing 72 hrs to 168 hrs

• Construction Notice NOTAM
– Textual NOTAM conversion to Graphical NOTAM

21

Federal Aviation
Administration

Aeronautical Info Synchronization

• Modeling
– ARP Modeling and ATO Modeling

• Instrument Flight Procedure & Publication
– Non Concur to changing the Production 56 day cycle
– Non Concur Dedicating Fast Track slots

• GIS Survey Data  
• Magnetic Variation Tolerance Data
• Construction Notice NOTAM

– Textual NOTAM conversion to Graphical NOTAM

22
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Federal Aviation
Administration

What’s Next -

– Airport Sponsor in a transparent management starts the project 
conversations with the FAA and Air Carriers

– FAA continues to develop additional training/education material
– FAA websites post future planned projects at/near Airports
– Airport Construction Desk Guide is developed as a reference
– Graphical Construction NOTAM tool continues towards release
– FAA A/C’s are updated to reflect good practice and 

recommendations
– Team Lead is identified early in the scope development stage

– TALK OFTEN AND TALK EARLY ON EVERY AIRPORT CONSTRUCTION 
PROJECT AT THE LOCAL AIRPORT AND WITHIN THE FAA OFFICES

23

Federal Aviation
Administration

Questions

24
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Federal Aviation
Administration

Backup Slides

25

Federal Aviation
Administration

26

Challenges (1) Awareness of Planned
Airport Construction

(1) Design collaboration of Airport
Construction

(1) Consistent Implementation of Airport
Construction

(1) Perform Integration / System
Engineering

Situation Information about
planned construction at medium
and small hub airports can “slip
through the cracks”

Planning for any airfield construction, even
at some large hub airports, does not follow
the Collaborative Airport Capital Planning
Process leading to inefficiencies, new risks,
confusion, and impacts to the operators.

Provision of timely and robust information on
construction status to operators is critical.
Status information includes the standard
ongoing construction progress and schedule
along with the NOTAMs for obstacle location
and impacts on instrument flight procedures.
This is not standardize or consistent
throughout the NAS airport construction.

System safety during construction
could be improved to both pilots and
controllers of what changes to expect
during construction. Any inconsistency
can create confusion for flight
operators.

Applicability All airports with an ATCT and
Part 139 – with airfield
construction that impacts air
traffic operations

All airports with an ATCT and Part 139 –
with airfield construction that impacts air
traffic operations

Applicable to all airfield construction that
impacts air traffic operations

Applicable to all construction
projects

Target Provide reliable, centralized
information flow on potential
planned construction projects up to 5
years out, design efforts at 2 years
out and notice to precede dates at
least 6 months out at large, medium
and small hub airports.

Airport capital planning process requires
significant sharing of information as well as
an understanding of, and agreement on,
priorities, methods, commitments and
expected results. To be effective,
collaboration needs to be set in a results
driven framework with defined targets and
achievements.

Provide consistent, repeatable engagement
process across all stakeholders during
construction execution applicable to all airfield
construction projects that impact air traffic
operations.

Provide an integrated system approach
to improving and updating the airport
infrastructure and terminal approach
area. This is an expanded view of CPI.

Proposal Establish an ACAC geographic web
base information sharing site that
identifies future construction projects
and Establish an airport web base
sharing site that identifies critical
activities during construction activity.

Provide training material to the all
stakeholders and trade organizations
about roles & responsibilities and
their impact to airport construction
projects.

Promote the use of the Collaborative Airport
Capital Planning Handbook developed by the
ACRP with support from the FAA. The
Handbook is a guide designed for use by
airports of different sizes, organizations,
governing structures, and is flexible in its
applications. It promotes management
characteristics of communications and
collaboration.

Promote employing the services of a
Construction Manager. Construction
managers typically are on the construction
site, where the monitor the project, make
daily decisions, meet deadlines, respond to
emergencies, and communicate daily
activities to all concerned.

Establish capital planning integration
efforts for each airport across all lines
of business within the FAA, led by the
ATO.

Initial effort starts with Core 30
airports.
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Federal Aviation
Administration

Summary of FAA Responses
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1

Develop training materials and/or videos that provide
education around the different stakeholder perspectives
and processes involved in airport construction.

C

Agree, efforts are underway to continue this effort.

2
Develop a notification process and clearinghouse for
intended construction.

PC
The clearing house will be the Corporate Work Plan
(CWP)

3
Have multiple sources of submission into a construction
information clearinghouse.

PC
Submission of data is through the ATO

4
Define one organization within the FAA to establish and
manage a construction clearinghouse

PC
ATO has the ownership of the CWP

5
Make construction portal information accessible to any
user authorized through password protection

PC
This will be with Airport Division

6
Develop a one page “desk reference” or check list for
airport operators to understand their full suite of
reporting requirements

PC
Emphasis is also on the Collaborate Airport Planning
Process, Chapter 5 under the ACRP Report 49

7

Engage key airport trade organizations such as ACI NA,
AAAE and NASAO to collectively develop educational
materials and help roll out any new process
improvements to the airport operator and consulting
community

PC

Emphasis is also on the ACRP ambassador

8
Develop a process for classifying expected construction
as “complex”. PC

Focus will be on airport construction projects at airports
with both an ATCT and Part 139 certification that impact
both airport and air traffic operations.

9
Plans for complex projects should be briefed to industry
at least two years in advance of the NTP and on a well
defined schedule linked to project design.

C
Agree, efforts are dependent on receiving airport
sponsor funded and AIP funded construction projects
early in design

10
Identify and document key roles and Responsible,
Accountability and Authority (RAA) for engagement of
key stakeholders during planning and design

PC
This is renamed as the project coordinator that could be
frommultiple groups with the FAA or the Airport.

Federal Aviation
Administration

Summary of FAA Responses

28

11

Identify a leadership team for the effort to drive
schedule, manage process, keep participants on task, etc

PC

A Horizontal Integration Team could be established once
the case is determined that the resources required
match or exceed the need of the impact to airport and
air traffic operations

12

Develop an Airport Construction Action Plan (ACAP)
template with checklists, timelines and associated
requirements that facilitates coordination of any
construction projects deemed “complex”.

PC

Recommendations 1 and 6 address some of this.
Supplemental information will be added specifically for
the ATM

13
Ensure complex project sponsors schedule monthly or bi
monthly stakeholder meetings

C
Recommendations 10 and 11 address some of this. Plus
changes to AC 150/5370 12B, Appendix A.

14
There should be a mechanism for complex projects to
report to FAA HQ Leadership (on an exception basis) if
high level attention is required

C
There are various reports and briefings that should
continue

15
Ensure awareness of modeling efforts and sharing of
assumptions among FAA, airports and flight operators C

Agree, ensuring awareness is a necessity for effective
collaboration. This is through education to all
stakeholders

16

Proactively seek opportunities to integrate Next Gen
capabilities during construction

C

The Capital Program Integration team led the effort to
include all projects into CWP for the purpose of
identifying integration opportunities of programs and
projects

17
Synchronize collection and dissemination of Survey Data
with the Instrument Procedures Production Cycle

PC
Synchronizing survey data is one part. Procedure
development starts with consistent survey data.

18

Prepare the Magnetic Variation Letter and send it to
Aeronautical Information Services far in advance of
planning any required marking or signage changes and
coordinate airfield changes with instrument flight
procedure revision cycle

PC

Magnetic Variation data is maintained by AIS for
tolerances typically 3 5 years out. Airport sponsor
collaboration allows for budgeting during the scope
development activities
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Federal Aviation
Administration

Summary of FAA Responses
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19
Ensure there is a 24/7 NOTAM response to notification
of changes in status for on airport obstacles PC

There are not the resources to make this all within one
office. Instead, there will be a handoff between the
FPTs and AIS to respond 24/7

20

Require project proponent (owner of 7460 submission)
to work with crane operators to notify the Tower,
TRACON and/or Airport Operator when raising or
lowering a crane

PC

The airport sponsor should consider the employment of
a construction manager as the focal for communications
of the prime and sub contractors.

21

The Instrument Flight Procedures Group should continue
to maintain a tracking system that details all Temporary
Restrictions to Navigation and their effects on Flight
Procedures (Crane Tracker).

PC

The crane tracker was developed and is maintained by
AIS as the single owner of the system for internal FAA
use.

22

The Contingency plan for all On Airport temporary
obstacles that impact instrument flight procedures
should be developed and implemented for all major
airport construction

PC

AC 150/5370 12B, appendix C will be updated to address
this

23

Establish a Working Group with key stakeholders (Airport
Operators, FAA, airlines, jurisdictions, construction
industry, etc.) to develop a robust process for managing
the impacts of off airport construction in a manner that
does not overly restrict local growth while also
maintaining flight safety and efficiency

PC

The OE group has a process that includes the
collaboration with stakeholders, internal and external to
the FAA. Since this report, the OE group has outreached
to many involved with cranes. There is no need for a
separate working group.

24
Include the OE/AAA number and Latitude and Longitude
of Obstacles impacting flight procedures

NC
This recommendation currently impacts FDC NOTAM
policies contained within Orders 8260.19G and 7930.2R

25

Provide flight operators with draft information on
temporary and permanent obstruction impacts to IFR
flight procedures earlier than the current 72 hour prior
timeframe whenever possible

PC

There is a SRMP being formed to address increasing the
hours from 72 to 168.

Federal Aviation
Administration

Summary of FAA Responses

30

26

Develop repeatable approach to share construction
status information throughout execution, especially for
complex projects PC

A/C 150 5370 2f section 308 Areas and Operations
affected by construction describes a sample under table
3 1. Recommended changes were submitted on AC
150/5100 14F, Article F and G; AC 150/5370 12B,
Appendix D.

27
Update airport construction diagrams using Federal
NOTAM System (FNS) to ensure depictions are real time,
current and accurate

PC
Construction Notice Diagrams will be included in the
new NOTAMManager system. This system is volutary
for airports to transition.

28

Explore software, OE/AAA system automation
enhancements or GPS technology to report the height,
latitude, and longitude of cranes in real time

NC

The FAA will not be exploring replacement of or changes
to the OE/AAA software. GPS technology is at the
discretion of the contractor. Reference AC 150 5370 2F,
222(a)(1).

29
Utilize ATC simulation capabilities to evaluate
procedures and to prepare and train controllers for
construction playbook

C
Agree, ACAC can support the ATM to help with resources
if needed.

30

Allow the update of the Airport/Facility Directory
(A/FD)14 and Instrument Flight Procedures during the 28
day Change Notice (CN) process NC

FAA Order 8260 19G 8 6 9 (b)(2)(d)(4)(f) relates to the 56
day cycle and FAA Order 8260.26F relates to the CN. CN
contains only textual ODPs, SIAPs that do not affect en
route products, radar minimums, and IFR alternate
minimums.

31

When there is a gap between completion of
construction of a facility and its availability to the
operation, provide clear information about what
resources are unavailable, and ensure areas are properly
demarcated

PC

Recommend changes to AC 150/5370 2F, 220(b)(5) to
include the need for low profile barricades
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Federal Aviation
Administration

Summary of FAA Responses

31

32

Continue to communicate risk management culture to
air traffic controllers, dispatchers and pilots, even during
construction projects with seemingly minimal impact

C

Agree, Reference R/W Safety's call to action in 2015

33

Prioritize and promote visualization of construction
impacts and mitigations to the pilot community.

PC

FAA is currently focusing on including 5000 airports as
part of the CN diagrams. The next phase will include
identifying temporary obstruction provided funding and
resources are available

34

Make fast track slots available in the charting cycle to
respond to safety needs

NC

AIS will not dedicate "slots" as there is no limit to the
amount that can be published. It’s a limitation of
resources and work load that is being addressed
internally.

35

Identify and solicit participation of a mix of subject
matter experts for construction Safety Risk Management
Panels that represent all key stakeholders in airport
operations, air traffic operations and safety

PC

The ARP and ATO SRM process cannot be combined
because their guiding documents, purpose and goals are
different. SRM Panels for each require a different set of
SME's to participate. Both have guidance for their
selection

36

Consider improvements to SRM process to make it more
effective

PC

The ARP SRM is a continuing process during the
evolution of the project with different time lines and
participation. The ATO SRM is a one time event at the
beginning of the implementation with only in person
attendance for typically two days.

Future TOC Task – Common Support 
Services Flight Data

32

Linda Chen, FAA
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Presented to:

By:

Date:

Federal Aviation
Administration

Common Support 
Services – Flight Data 
(CSS-FD)

TOC

<Date>

FAA (AJV-7)

Request for TOC Tasking

August 22, 2017

Federal Aviation
Administration

Background
• CSS-FD overview was briefed to TOC 

meeting on June 22, 2017
– An action item was assigned to CSS-FD to conduct a 

focus meeting with operators
• TOC Secretary hosted a CSS-FD/TOC focus 

meeting on July 24, 2017
– The representatives from AOPA, NBAA, JetBlue and 

UPS participated the meeting
– Two TOC tasks were recommended in the meeting to 

identify the operational benefits of FAA CSS-FD 
investment
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CSS-FD TOC Tasking
• Task 1 – Assist the CSS-FD team in establishing areas of 

focus for the investment, by identifying the features of the 
concept that will provide the most operational benefit, e.g. 

– Knowing which ATM constraints will affect a flight,  e.g.
• ERAM-assigned route
• Traffic Management Initiatives
• SAA penetration
• TFR penetration
• NOTAMs
• ATC SOP and LOA constraints

– Being able to provide additional details on the expected flight trajectory that will 
allow more accurate FAA assessment of the constraints

– Being able to create an operator-optimized plan in response to a TMI rather 
than simply fly a TFM-assigned reroute

– Being able to electronically coordinate changes to a flight plan after the normal 
lock-out time
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Administration

CSS-FD TOC Tasking – cont.

• Task 2 – Assist the CSS-FD team in identifying areas of risk 
and operator constraints that could impact successful 
implementation of the early collaborative planning envisioned 
in the concept.
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CSS-FD TOC Tasking – cont.

• Fulfillment of this request by November, 2017 will provide the 
FAA with clearer insight into industry needs and constraints 
in support of the CSS-FD IARD planned for January 2018. The 
FAA will provide documentation and subject matter experts 
as needed to support this effort.
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Backup
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Flight Planning Interface
Item Today With CSS-FD
Consistency
among service 
providers and 
operators

Teletype-style messages with
varying requirements and 
interpretations

Standardized XML using a global 
Flight Information Exchange Model 
(FIXM).  New content allows better 
synchronization of expected flight 
trajectory.

Flexibility to 
incorporate new 
capabilities

Difficult and expensive to change 
any fields; After ICAO 2012 
difficulties format is frozen

FIXM is designed to be flexible and 
able to evolve– and participants 
can upgrade to new capabilities on 
different schedules.

Ability to get 
status of a 
submitted plan

No ICAO standards; not all service
providers return a response and 
those that do use different, custom 
messages.

All participants will use the same 
ICAO standard responses–
interface is the same globally.

Ease for 
developers

Old text format is more difficult to 
handle, validate

FIXM will allow use of standard 
tools for parsing, validating.  Rules 
will be more standard, and easier 
to implement.
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Constraint Feedback
Item Today With CSS-FD
Collaborative
Decision Making 
(CDM)

CDM participants can collaborate 
with TFM on specific flow problems 
through FAA-custom messages

Existing CDM exchanges continue; 
Submitting preliminary flight plan 
allows operator to obtain flight-
specific notification of TFM 
constraints;

Published
Constraints

Operator can monitor various 
published data (e.g. NOTAMS, 
TFM Data, commercial providers) 
to collect constraint information and 
then map to their flights

Constraints relevant to a specific 
flight are returned for each 
submitted plan; updated as 
constraints change.  Earlier view of 
information and ability to evaluate 
potential alternatives allows 
optimization of the flight.

ATC-Assigned 
Routes

ERAM- or Controller- applied 
routes are notified when pilot calls 
for clearance

Expected ERAM-assigned route 
can be determined hours before 
departure; any changes or 
controller-applied routings are 
notified to the operator.
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Flight Data Sharing
Item Today With CSS-FD
Flight Data 
Publication

Multiple centers and systems 
publish data about the same 
flight and user must reconcile 
the different feeds

The published data is 
reconciled so that unique data 
is published only once, and 
context is provided for data 
provided from multiple sources.  
All users get a consistent view 
of the data and do not have to 
perform the reconciliation 
process required today.
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Administration

Current Flight Planning Environment

CSS-FD TOC Briefing

Airline/Flight Operations Center Operator/Vendor 
Automation

SWIM

TFMS

ERAM

Traffic Management

ATC Clearance Delivery

42

AFTN
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CSS-FD Flight Planning Environment

CSS-FD TOC Briefing

Airline/Flight Operations Center
Operator/Vendor
Automation

SWIM

TFMS

ERAM

Traffic Management

ATC Clearance Delivery

43

NAS Constraints from 
various sources

CSS-FD implements FF-
ICE Step 1 which 
addresses proposed
flights.  Better 
collaboration on active 
flights will be in Step 2

ICAO also plans in the 
future to standardize TFM 
exchanges

Federal Aviation
Administration

CSS-FD Flight Data Sharing 
Environment

CSS-FD TOC Briefing

Flight Data Clients

SWIM

SFDPS

STDDS

C
S

S
-F

D

44

20 ERAMs

(Future)

3 ATOPs

ASDE-X

Sites

STARS

Sites

TFMData

•Other SWIM feeds are 
also under consideration, 
e.g. TBFM and TFDM.

•This is conceptual; the 
actual implementation may 
reside in an existing 
service
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TOC Area of Interest - PIREPs

45

Lynn Ray, FAA

TOC Area of Interest – Temporary 
Restricted Areas

46

Melissa Rudinger, AOPA
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Temporary Special Use Airspace (SUA)

Two types
• Temporary Military Operations Area (non rulemaking; airspace

circularization)
• Temporary Restricted Area (rulemaking; Part 73)

Differs from permanent SUA
• Area described in the Graphic Notices section of the Notices to

Airmen Publication (NTAP)
• Airspace not charted
• Temp SUA is not mentioned in pilot guidance
• NOTAM always published

Temp RA usage over time

Last time this SUA was approved was 1999

USMC request in 2016, Twentynine Palms, CA – Withdrawn due to “efforts to
mitigate the aeronautical impacts were unsuccessful”

USAF request in 2017, Destin, FL – Withdrawn because event cancelled

Army request in 2017, Fort Sill, OK – Final Rule not published

USMC request in 2017, Twentynine Palms, CA – Final Rule published granting
requested airspace
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Twentynine Palms Large Scale Exercise

Temp RA NOTAM Format

Concerns for pilot awareness
• No boundary information or plain language details included
• Pilots associate R XXXX with what is on the chart – but nothing charted
• VFR pilots do not regularly check ARTCC NOTAMs
• Flight Service briefers difficulty briefing area – Not required per policy

Twentynine Palms NOTAM Case Study – August 7
!SUAW 08/841 ZLA AIRSPACE 2509E TEMPORARY ACT SFC FL220

• NOTAM format incorrect – Not what vendors were expecting
• Does not identify this as a Restricted Area
• Error by FAA when entering NOTAM

Rare utilization results in errors – Exposure to greater risk
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Barriers to Depicting Temp RAs on EFBs/Avionics

Goal: Depict Temp Restricted Area like a TFR

• TFR format not available due to NOTAM
automation issues

• FIS B can only uplink the text of the NOTAM
• FAA will not provide a shapefile or deliver

the NOTAM via the TFR feed, geometry will
not be uplinked to aircraft

• Temp Restricted Area has not been used in 18
years – No process exists

New NOTAM Format Needed

White paper on FIS B
• Similar to TFR format
• Enable automation to parse

FDC X/XXXX ZLA CA..AIRSPACE NORTHEAST OF BIG BEAR CITY,
CA..TEMPORARY RESTRICTED AREA R 2509W WI AN AREA BOUNDED
BY 343503N/1163610W (HECTOR VORTAC HEC19414.5) TO
342225N/116310W (HECTOR VORTAC HEC17125.5) TO
342738N/1164034W (HECTOR VORTAC HEC19322.8) TO
342759N/1164251W (HECTOR VORTAC HEC19414.5) TO
342944N/1164251W (HECTOR VORTAC HEC19414.5) BACK TO THE
ORIGINAL POINT SFC 16000FT; EXCLUDING AN AREA DEFINED AS XXX
SFC XXXXXFT. PILOTS CAN RECEIVE ADVISORIES FROM LOS ANGELES
CENTER FREQ 128.15 AND RECEIVE AIRSPACE STATUS FROM USMC
RANGE CONTROL TELEPHONE 760 830 3737. AIRSPACE GRAPHIC
PROVIDED IN NOTICE TO AIRMEN PUBLICATION. XXXX
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Requested AIM Changes

Pilot guidance improvements

• Updating pilot guidance to discuss
temp MOAs and Restricted Areas

• Additional section discussing resources
available to pilots, such as SUAIS

• Need guidance in Pilot Handbook of
Aeronautical Knowledge

c. Permanent restricted airspace is depicted on the 
en route chart appropriate for use at the altitude or 
flight level being flown. Temporary restricted 
areas are not charted. The dimensions for 
temporary restricted airspace can be found in the 
Federal Register and by NOTAM. For joint-use 
restricted areas, the name of the controlling agency is 
shown on these charts. For all prohibited areas and 
nonjoint-use restricted areas, unless otherwise 
requested by the using agency, the phrase “NO A/G” 
is shown. 

Temp RA Issues and Proposed Solutions

Pause – Wait until guidance/automation in place before using Temp RAs

Lack of pilot guidance
• AIM DCP being worked by AJV 8 – Not available until end of 2018
• Robust outreach to pilot community – SPANS notices, articles, etc.

NOTAM identifier issue, i.e., issued under ARTCC
• Pointer NOTAMs to be issued for nearby airports – Not yet policy

FIS B will not uplink geometry for depiction on EFBs/avionics
• White paper to SC 206, SG5, recommendation to FAA – No implementation date
• Manual processing by SkyVector, ForeFlight, others (web only – not on avionics)

Overreliance on NTAP to deliver flight critical information
• Safety panel to evaluate relocating critical information to better location
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Backup

Policy for TRA

Detailed in 7400.2, Ch 23
• Follow same rulemaking process and

environmental analysis as permanent
area

• Final rule must be published 30 days prior
to activity

• Contain hazardous activity
• Airspace to be treated just like a

permanent Restricted Area when
activated – airspace violations, etc.
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Lack of Pilot Awareness

2016 ASRS report regarding Stinger Temp MOA:

A VFR aircraft was not aware of a temporary
MOA along its route of flight until advised by
the ZID ARTCC controller.

“He obviously would never fly through it if he
knew about [it].” (ACN: 1371657)

Current Task Update – Intentional 
GPS Interference

58

Wes Googe
Co-Chair, GPS Interference Task Group
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GPS Interference Tasking

Evaluate GNSS interference events and quantify the NAS impact

Tracking and metrics to assess impact of GNSS interference 
events, including economic impact on airports

Recommend way to define and depict interference based on 
likelihood of interference, level of impact

Standard min wx requirement/criteria for airfields that have only 
GNSS approach procedures and/or radar/WAM coverage

Eval effectiveness of alerting process, including NOTAMs used 
by air traffic and the notification process for pilots

Recommend guidance/training material for CX & pilots

59
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Schedule

Monthly meetings planned through February 
2018
• Currently in data gathering phase
• Expect to develop recommendations towards end of calendar 

year
• Document recommendations in early 2018

Delivery of final recommendations planned for 
March 2018

61

Closing Comments

Co-Chairs:
Bart Roberts, jetBlue
Jeff Woods, NATCA

Designated Federal Officer:
Lynn Ray, Federal Aviation Administration
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Next Meetings: 
To Be Announced

63
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Meeting Summary, December 13, 2016 

Tactical Operations Committee (TOC) 
 

The sixteenth meeting of the Tactical Operations Committee (TOC), held on December 13, 2016, 
convened at 1:00 p.m. Eastern Standard Time. The meeting discussions are summarized below. The 
following attachments are referenced: 

Attachment 1 – List of Attendees 
Attachment 2 – Presentations for the Committee (containing detailed content of the meeting) 
Attachment 3 – Summary of the October 27, 2016 TOC Meeting 
Attachment 4 – Operational Review of Ligado Networks Proposal for Standoff Cylinders 
Attachment 5 – Improving Graphical Temporary Flight Restrictions in the National Airspace System 
 
Welcome and Introductions 

Committee Co-Chairs, Mr. Bryan Quigley, United Airlines, and Mr. Dale Wright, National Air Traffic 
Controllers Association (NATCA), called the meeting to order and welcomed the TOC members and 
others in attendance. All TOC members and attendees from the public were asked to introduce 
themselves (TOC members and General Public Attendees are identified in Attachment 1). 

Mr. Quigley and Mr. Wright then reviewed the agenda and began the proceedings of the meeting. (The 
briefing charts from the meeting are included as Attachment 2.) 

 

Designated Federal Official Statement 

Ms. Elizabeth “Lynn” Ray, Vice President of Mission Support for the Air Traffic Organization (ATO), and 
the Designated Federal Official of the TOC, read the Federal Advisory Committee Act notice governing 
the open meeting.  

 

Approval of October 27, 2016 Meeting Summary 

The Chairs asked for and received approval of the written summary for the October 27, 2016 meeting 
(Attachment 3). 
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Consider Ligado Proposal Review Task Group Recommendations 

Mr. Bob Lamond, National Business Aviation Association (NBAA), and Mr. Paul McDuffee, Institu, Chairs 
of the Ligado Proposal Review Task Group, next briefed the TOC on proposed recommendations. 
Messrs. Lamond and McDuffee’s briefing materials may be found on pages 7 to 15 of Attachment 2. 
They explained how Ligado Networks had submitted a proposal to the FAA to utilize GPS adjacent band 
spectrum and that this proposal included specific, defined impacts on the GPS signal around 
transmission towers. The proposal speaks of ‘standoff cylinders’ as a cylindrical area around a 
transmitter within which GPS may be unreliable. Ligado’s proposal defined such a cylinder as being a 
250 foot radius around the tour and 30 feet above the antenna height. 

The Chairs explained to the TOC that Ligado had commenced positive coordination with the FAA and 
the working dynamic was positive on the group. The Task Group recommendations state that concerns 
remain about the impact of the standoff cylinders on operations in the National Airspace System, 
particularly for unmanned aerial systems (UAS) and helicopters. The report compiles a full set of 
operator comments that the Task Group expects the FAA will consider in its deliberation of the 
proposal. 

A key operator concern, which was echoed by TOC members, was the desire for real-world operational 
test data to validate Ligado’s model-based approach to estimate impacts on GPS signal from its 
transmissions. While Ligado consistently stated that its modeling was highly conservative, operators 
expressed a strong interest in learning from actual tests. 

Another TOC member placed further emphasis on the Task Group recommendation that the FAA 
should consider the impact of standoff cylinders on all GPS receivers, including those that are 
uncertified. The TOC was requested to provide comments on the impact of standoff cylinders on 
operations with certified GPS receivers. However, the member pointed out that with the publication 
of the FAA’s small UAS rule and the proliferation of UAS in the NAS, the importance of understanding 
impact on all types of receivers was critical. 

• Committee Action: The Committee agreed by consensus to accept the Ligado Proposal Review 
Task Group recommendations. Attachment 4 to this report is the final and approved report that 
the TOC transmitted to the FAA. With this report, the work of this Task Group was complete and 
the group was sun set. 

 

Consider Graphical TFR Task Group Recommendations 

Mr. Rune Duke, Aircraft Owners and Pilots Association, and Mr. Jon Reisinger, Jeppesen, Chairs of the 
Graphical Temporary Flight Restriction (TFR) Task Group, next briefed the TOC on proposed 
recommendations. The Task Group’s report, which is over 50 pages in length, provides a 
comprehensive assessment of a variety of issues related to TFRs including:  

• FAA Charting (VFR Sectional/TAC) 
• TFR Origination 
• Transmission to Industry 
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• Graphics Availability and Electronic Presentation 
• FSS and ATC 
• Textual Format 
• FIS-B Uplink 
• Education 
• Additional TFR Considerations 

The Chairs briefly reviewed each of these sections and provided case studies to help elucidate the 
group’s findings and recommendations. The briefing materials for the Graphical TFR recommendations 
may be found on pages 16 to 29 of Attachment 2. The TOC members were complimentary of the level 
of depth of this Task Group’s worked and raised no objections to the recommendations. 

• Committee Action: The Committee agreed by consensus to accept the recommendations 
“Improving Graphical Temporary Flight Restrictions in the National Airspace System”. Attachment 
5 to this report is the final and approved report that the TOC transmitted to the FAA. With this 
report, the work of this Task Group was complete and the group was sun set. 

 

Update on Future TOC Tasks  

Ms. Ray provided a brief update to the TOC on potential future tasks, particularly those which were 
suggested by TOC members at the group’s last meeting on October 27, 2016. She informed the TOC 
that a task focused on the operational impacts of GPS interference generated interest in the FAA and 
was likely for the TOC. Ms. Ray also noted that discussions around an industry task on commercial 
space was ongoing and still an area of interest for the FAA. She told TOC members that further updates 
on future tasks would be available at the Committee’s next meeting in March 2017. 

 

Adjourn 

Chairmen Quigley and Wright ended the meeting of the Committee at 2:30 p.m. 

 

Next Meeting 

The next meeting of the TOC is planned for March 2, 2017. 

Attachment 3 – Summary of the December 13, 2016 TOC Meeting



1 | P a g e  P B N  R o u t e  S y s t e m  

  

 

 

Approved by the Tactical Operations 
Committee August 2017 

 

Recommendations for the Performance 
Based Navigation (PBN) Route System 

 

   

 

 

A Report of the Tactical Operations Committee in Response to 

Tasking from the Federal Aviation Administration 

 

March 2017 

 

  

Attachment 4 - Recommendations for the Performance Based Navigation (PBN) Route System



2 | P a g e  P B N  R o u t e  S y s t e m  

  

Recommendations for the Performance Based Navigation Route System 

Contents 
 

Introduction ......................................................................................................................................4 

Terminology ......................................................................................................................................5 

Methodology .....................................................................................................................................5 

Executive Summary ............................................................................................................................6 

FAA Tasking Letter ........................................................................................................................... 14 

Recommendations for High Altitude PBN Route System .................................................................... 17 

Guiding Principles for PBN Route System ............................................................................................... 17 

Assumptions for PBN Route System ....................................................................................................... 18 

General Perspectives on Route Structure ............................................................................................... 20 

Gaps Between Industry Perspective and CONOPs .................................................................................. 26 

Problem Statement for PBN Route System ............................................................................................ 26 

Future Desired State for the NAS Route System .................................................................................... 27 

Criteria for Establishing En Route Structure ........................................................................................... 30 

High Altitude Point-to-Point ................................................................................................................... 34 

Implementation of the PBN Route System ............................................................................................. 38 

High Altitude Appendix A: Members of the PBN RS Task Group ............................................................ 45 

High Altitude Appendix B: Task Group Ideas for Alternative NRS Grid Naming ..................................... 47 

Recommendations for Low Altitude CONUS PBN Route System ......................................................... 53 

Future Desired State ............................................................................................................................... 53 

Implementation Concept – Service Center Approach for RNAV Routes ................................................ 54 

Decision Tree for Route Structure ...................................................................................................... 55 

Resiliency ............................................................................................................................................ 60 

CONUS Non-Directional Beacon (NDB) Airways ................................................................................. 61 

Number of Available RNAV Routes ..................................................................................................... 62 

Non-Radar ........................................................................................................................................... 62 

NAVAID sustainment plan ................................................................................................................... 63 

Point-to-Point Navigation Strategy ......................................................................................................... 64 

Attachment 4 - Recommendations for the Performance Based Navigation (PBN) Route System



3 | P a g e  P B N  R o u t e  S y s t e m  

  

Waypoint System ................................................................................................................................ 64 

Class G Airspace .................................................................................................................................. 65 

Providing Lowest Altitude for IFR navigation ...................................................................................... 65 

Education ............................................................................................................................................ 69 

Part 95 Mountainous Areas Definition ............................................................................................... 70 

Charting Shutdown NAVAIDs .............................................................................................................. 72 

Alternatives to the Proposed Approach for Design and Implementation .............................................. 73 

Helicopter Considerations................................................................................................................... 73 

Caribbean & Hawaii ............................................................................................................................ 76 

Improvements to Implementation Process ........................................................................................ 77 

Connecting with International Route Structure ................................................................................. 78 

Special Activity Airspace (SAA) and Letters of Agreement (LOA) ....................................................... 78 

Additional Related Topics beyond Scope of PBN RS ............................................................................... 80 

Receipt of IFR Clearances via EFB/Cell ................................................................................................ 80 

CONUS Low Altitude Appendix A: Members of the PBN RS CONUS Low Altitude Task Group .............. 82 

Recommendations for Alaska’s PBN Low Altitude Route System ....................................................... 83 

CONOPs Implementation in Alaska ......................................................................................................... 84 

Terminal environment deficiencies ........................................................................................................ 84 

Airways based on NDBs .......................................................................................................................... 85 

Airways based on VORs........................................................................................................................... 87 

ADS-B radio station density .................................................................................................................... 88 

Providing low MEAs ................................................................................................................................ 89 

En route communication issues .............................................................................................................. 90 

NOTAM issues ......................................................................................................................................... 92 

GPS issues ............................................................................................................................................... 93 

Outreach ................................................................................................................................................. 94 

Equipage Incentives ................................................................................................................................ 95 

Alaska Resiliency ..................................................................................................................................... 97 

Alaska Low Altitude Appendix A: Members of the PBN RS Alaska Low Altitude Task Group ................. 99 

 

Attachment 4 - Recommendations for the Performance Based Navigation (PBN) Route System



 

4 | P a g e  P B N  R o u t e  S y s t e m  

  
 

Introduction 
In September 2016, the Federal Aviation Administration (FAA) published the “Performance Based 
Navigation NAS Navigation Strategy 2016”1 which “refocuses our priorities and milestones to transition 
to a truly PBN-centric NAS”.  

Transitioning to a Performance Based Navigation (PBN)-centric National Airspace System (NAS) includes 
multiple parallel efforts. The following areas are noted in the Navigation Strategy document:  

• Operating with PBN throughout the NAS, using the right procedure to meet the need;  
• Using navigation structure where beneficial and flexibility where possible;  
• Shifting to time- and speed-based air traffic management;  
• Delivering and using resilient navigation services;  
• Modernizing the FAA navigation service delivery to reduce implementation time;  
• Enabling lower visibility access; and  
• Innovating and continuously improving.  

At least two of the areas above directly relate to defining the future PBN low and high altitude route 
system in the NAS. First, the strategy calls for having navigation structure where beneficial and flexibility 
where possible. This leads to the question of where structure is required and where it is not.  

Second, the strategy references delivering and using resilient navigation services throughout the NAS. 
Resiliency implies that backup navigation exists in the case of a GPS outage, and one approach to 
accomplishing this is retaining a certain level of legacy navigational infrastructure. While the FAA seeks 
to provide resiliency, it is also working to avoid the costs of managing both a legacy and PBN 
infrastructure. The FAA’s Very High Frequency Omni-directional Range (VOR) Minimum Operating 
Network (MON) Program is an effort that plans to remove approximately 300 VORs from the NAS over 
the next ten years. This will reduce cost by decommissioning about one-third of the FAA’s VORs while 
retaining some of today’s VOR network as an alternative or backup to PBN. As the primary ground based 
navigation aid used for low and high altitude flight, VORs anchor the existing en route structure in the 
NAS. The VORs that remain will provide resilient navigation, but, for the 300 that are removed, current 
en route structure will not be operational. This identifies the question of where PBN structure is 
required in the future.  

To address the open questions around the future of the PBN Route System, the FAA developed the PBN 
Route Structure Concept of Operations (PBN RS CONOPs) in January 20152. The highest level guiding 
principle for this CONOPs is to institute PBN structure where needed and allow for user-preferred 
trajectories everywhere else. The CONOPs is expected to drive the evolution of the route system across 

                                                           
1 See: https://www.faa.gov/nextgen/media/PBN_NAS_NAV.pdf 
2 Any reference in this report to the PBN RS CONOPs is specific to the following report: Performance-Based 
Navigation (PBN) Route Structure (PBNRS) Concept of Operations (CONOPS), Revision 01, The MITRE Corporation, 
January 2015. 
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the NAS, and the FAA identified a need and value to receive industry input to the Concept. In March 
2016, the FAA requested RTCA’s Tactical Operations Committee (TOC) to review the PBN RS CONOPs 
and provide feedback on the following four issues.  The FAA tasking letter is included at the end of this 
introductory section: 

• Task 1 - Use broader expertise and data to refine or validate CONOPs problem statement.  
• Task 2 - Recommend refinement to the criteria-based methodology for establishing low and 

high altitude PBN route structure. 
• Task 3 - Recommend a NAS-wide point-to-point navigation strategy. 
• Task 4 - Recommend alternatives to the proposed approach for design and implementation.   

The TOC established a Task Group to respond to this tasking letter and this report serves as the TOC’s 
response to the task request. 

Terminology 
PBN RS: in this report, the “S” in PBN RS refers to “System” and not “Structure”. Both FAA and operators 
are interested in a future PBN Route System in which structure is implemented where necessary and 
users can operate their preferred trajectories elsewhere. Given this overarching principle, the Task 
Group expressed concern that the basic naming of the CONOPs should directly reference the term 
Structure. Instead, the Task Group viewed the CONOPs as defining how the future PBN Route System 
should work – both route structure as well as point-to-point operations. Hence, any reference to PBN RS 
in this report is intended to note the PBN Route System. When this report refers to issues specific to 
route structure, the term structure is still used. 

High Altitude: any reference to the High Altitude system corresponds to flight levels 180 and above 

Low Altitude: any reference to the Low Altitude system corresponds to flight levels below 180 

CONUS: refers to the Contiguous United States, also known as the Lower 48 States. This report includes 
Low Altitude recommendations focused on the Lower 48 Contiguous States (CONUS) as well as Alaska. A 
brief discussion is included on Hawaii and the Caribbean, but these geographies are not addressed as 
part of the CONUS in this report. 

Methodology 
The TOC initially established one Task Group to develop the draft recommendations for PBN RS.  Given 
the variability of user communities and needs in the high altitude and low altitude domains, as well as 
Alaska versus the CONUS, the Task Group established three Sub Groups to consider the PBN RS CONOPs 
and develop draft recommendations for the following:  

• High Altitude route system across the NAS 
• Low Altitude route system in the CONUS 
• Low Altitude route system in Alaska 
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Each Task Group consisted of industry and FAA subject matter experts across a variety of disciplines, 
including flight planners, pilots, PBN, system operations, etc. Many of these disciplines and individuals 
participated in development of the PBN NAS Navigation strategy document. The full set of participants 
in each Task Group is included in Appendices throughout this report. The Task Groups met regularly to 
review issues and develop recommendations. The recommendations from these three groups were 
compiled into this report into three separate sections. Recommendations across the groups have been 
compared to ensure a minimum level of consistency.  

Executive Summary  
Task Groups focused on the future PBN Route System in the High Altitude, CONUS Low Altitude and 
Alaska Low Altitude developed recommendations intended to further mature the FAA’s Concept of 
Operations for PBN RS. The recommendations address a wide range of issues including the following:  

• Industry perspectives on the future desired state of PBN RS operations for both high and low 
altitude operations 

• Criteria and decision trees to determine where and when structure is required 
• Operator preferences for point-to-point operations, including the key distinctions between the 

needs of low and high altitude operators 
• Resiliency concerns in the High altitude, CONUS low altitude and Alaska low altitude 
• Approaches for implementation of PBN RS for all three groups 
• Alaska-specific concerns including, but not limited to, terminal deficiencies, future 

considerations for VORs and NDBs in Alaska and unique GPS requirements 

There are 26 recommendations for the High altitude, 43 for the CONUS low altitude and 23 for the 
Alaska low altitude.  The full set of recommendations in this report are listed below. Full context for all 
of these recommendations is found in the detailed report that follows.  The report is organized into 
three major sections focused on recommendations for the High altitude (pages 17-52), CONUS low 
altitude (pages 53- 82) and Alaska low altitude (pages 83-99). 
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SUMMARY OF HIGH ALTITUDE RECOMMENDATIONS 

CONOPs Problem Statement 

HIGH ALTITUDE 
Recommendation 1.  

There is a compelling need for the PBN Route System but consideration should 
be made to adjusting the CONOPs Problem Statement as noted below. 

Future Desired State 

HIGH ALTITUDE 
Recommendation 2.  

The PBN Route System CONOPs should provide a high level depiction of the 
expected future state when implemented. 

HIGH ALTITUDE 
Recommendation 3.  Structure in the NAS should be implemented and utilized at a segment level. 

HIGH ALTITUDE 
Recommendation 4.  

There should be a mechanism to ensure operators are aware of which routes 
are required, where and at what times. 

HIGH ALTITUDE 
Recommendation 5.  

In addition to PBN ATS routes, a more agile form of structure should also be 
utilized in PBN RS. 

HIGH ALTITUDE 
Recommendation 6.  

Airspace boundary realignment should be considered as the PBN route system 
evolves. 

HIGH ALTITUDE 
Recommendation 7.  Structure requires regular review and maintenance. 

HIGH ALTITUDE 
Recommendation 8.  Expansion of the network of DMEs should move forward. 

Criteria for Establishing En Route Structure 

HIGH ALTITUDE 
Recommendation 9.  

The FAA should develop and publish national guidance that defines criteria for 
establishing high altitude route structure. 

High Altitude Point-to-Point  

HIGH ALTITUDE 
Recommendation 10.  The NRS grid should not be removed from the NAS. 

HIGH ALTITUDE 
Recommendation 11.  

The NRS grid training process for pilots and controllers should be evaluated 
and improved to ensure front-line personnel are familiar with the grid. 

HIGH ALTITUDE 
Recommendation 12.  

En route displays should allow Air Traffic Controllers to view NRS grid points 
for reroutes. 

HIGH ALTITUDE 
Recommendation 13.  

Evaluate concepts that optimize grid density in a manner that is operationally 
acceptable to controllers and Flight Management System capabilities. 

HIGH ALTITUDE 
Recommendation 14.  Explore international harmonization of the NRS grid. 

HIGH ALTITUDE 
Recommendation 15.  Evaluate waypoint use and remove those that are not used and not required. 
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HIGH ALTITUDE 
Recommendation 16.  

Any evaluation of or change to the NRS grid should be done collaboratively 
with all operational stakeholders. 

Implementation of the PBN Route System 

HIGH ALTITUDE 
Recommendation 17.  

PBN RS needs to be implemented as a top-down multi-year funded program 
with national priority. 

HIGH ALTITUDE 
Recommendation 18.  

A National Working Group (NWG) for PBN RS that includes representatives 
from operators should be established to oversee the national PBN RS effort. 

HIGH ALTITUDE 
Recommendation 19.  

The proposed regional design group structure in the PBN RS CONOPs is logical 
though consideration should be made to splitting the Mississippi Valley into a 
North and South sub-section; the National Work Group should make the 
decision. 

HIGH ALTITUDE 
Recommendation 20.  

The Regional Work Groups conducting the detailed local design of routes 
should include a cross-section of experts with front-line experience. 

HIGH ALTITUDE 
Recommendation 21.  

Preliminary activities for PBN RS implementation should focus on data 
gathering and establishing appropriate Regional Workgroups. 

HIGH ALTITUDE 
Recommendation 22.  

All proposed PBN structure must be validated by the regional workgroup 
against a Decision Tree using national criteria during the Design Activities 
Phase. 

HIGH ALTITUDE 
Recommendation 23.  

During design development conduct early tests on designs utilizing state-of-
the-art evaluation and simulation capabilities. 

HIGH ALTITUDE 
Recommendation 24.  

Any procedures or routes impacting the en route system (including Q routes 
proposed through the IFP gateway) should be redirected to the National 
Workgroup for evaluation against national priorities and assignment to 
regional WGs, as appropriate. 

HIGH ALTITUDE 
Recommendation 25.  

The PBN RS implementation process should formally evaluate and include 
mechanisms to account for key interdependencies. 

HIGH ALTITUDE 
Recommendation 26.  The PBN RS process should plan for a staggered sequence of implementation. 

 

SUMMARY OF CONUS LOW ALTITUDE RECOMMENDATIONS 
 

Implementation Concept 

CONUS LOW ALTITUDE 
Recommendation 1.  

The Task Group supports utilizing the JO 7100.41 process for PBN RS 
development and recommends geographically separating the work by Service 
Center and Alaska. 

CONUS LOW ALTITUDE 
Recommendation 2.  

The FAA should create, remove, optimize, or retain route structures based on 
the criteria detailed in the decision trees below. 

CONUS LOW ALTITUDE 
Recommendation 3.  Future new low altitude routes in CONUS should solely be RNAV routes. 
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CONUS LOW ALTITUDE 
Recommendation 4.  

A new RNAV route should be implemented in conjunction with the removal of 
pre-existing routes. 

CONUS LOW ALTITUDE 
Recommendation 5.  

The FAA should more accurately define the impacts of GPS intentional 
interference events as they relate to real-time navigation, and improve the 
process of communicating the impacts of these events to internal and 
external stakeholders-- including providing interference advisories on the 
Notice to Airmen (NOTAM) Search website. 

CONUS LOW ALTITUDE 
Recommendation 6.  

Colored Federal Airways should be transitioned out of the CONUS en route 
structure (excludes the Caribbean). 

CONUS LOW ALTITUDE 
Recommendation 7.  

While international NDB airways will remain in the CONUS, the FAA should 
ensure these airways are maintained. 

CONUS LOW ALTITUDE 
Recommendation 8.  The FAA needs to request a larger allocation of RNAV Routes. 

CONUS LOW ALTITUDE 
Recommendation 9.  

The FAA should identify the areas projected to lack surveillance coverage in 
2025 and evaluate the benefit of expanding ADS-B coverage to surveil these 
areas. 

CONUS LOW ALTITUDE 
Recommendation 10.  

The FAA should solicit industry input into the Airport Surveillance Radar (ASR) 
decommissioning CONOPs. 

CONUS LOW ALTITUDE 
Recommendation 11.  

The FAA should ensure there is a long-term, funded sustainment plan for 
those NAVAIDs determined to be integral to the NAS. 

CONUS LOW ALTITUDE 
Recommendation 12.  

The FAA should consider the MON needing to be in place beyond 2045 so 
must put in place an infrastructure recapitalization plan. 

 

Point-to-Point Navigation Strategy 

CONUS LOW ALTITUDE 
Recommendation 13.  

For those VOR MON NAVAIDs that are decommissioned and those airways 
that are correspondingly removed, create an RNAV waypoint at the previous 
NAVAID location and retain all fixes and intersections along that route 
currently in place by amending their definition to that of an RNAV waypoint. 

CONUS LOW ALTITUDE 
Recommendation 14.  

The FAA should: (a) retain the existing five letter pronounceable name for the 
conventional intersections/fixes that are transitioned to RNAV waypoints; (b) 
if no NAVAID is to be retained, create an RNAV waypoint at that same lat/long 
and evaluate utilizing a five letter pronounceable name that is related to the 
NAVAIDs original name; and (c) if the DME is retained, continue to utilize its 
three letter identifier. 

CONUS LOW ALTITUDE 
Recommendation 15.  

There needs to be a defined process for users and local air traffic facilities to 
request new waypoints or request removal of unnecessary waypoints. 

CONUS LOW ALTITUDE 
Recommendation 16.  

In order to accommodate the expansion of point-to-point operations, the FAA 
should evaluate all airspace above 1,200’ AGL for establishment of Class E 
airspace. 

CONUS LOW ALTITUDE 
Recommendation 17.  

The FAA needs to ensure MEAs are established with an emphasis on providing 
the lowest possible altitude with consistency across the NAS. 
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CONUS LOW ALTITUDE 
Recommendation 18.  

The FAA should update policy to remove the notice of proposed rulemaking 
requirement for ATS routes in the en route domain, as recommended in the 
PBN NAS Navigation Strategy. 

CONUS LOW ALTITUDE 
Recommendation 19.  

The FAA should remove the Off Route Obstruction Clearance Altitude 
(OROCA) from IFR en route charts and replace with a Grid Minimum IFR 
Altitude (MIA) that can be used for off route RNAV navigation and that would 
assure a pilot compliance with Federal Aviation Regulation (FAR) 91.177. A 
Grid MIA should be provided for Alaska with dimensions of 1 degree of 
latitude by every 1 degree of longitude. 

CONUS LOW ALTITUDE 
Recommendation 20.  

The FAA should provide georeferenced MIA/MVA data for all ARTCCs and 
Terminal Radar Approach Control Facilities (TRACONs). 

CONUS LOW ALTITUDE 
Recommendation 21.  

The FAA should evaluate whether the requirement to file a waypoint within 
200 NMs of a preceding center’s boundary is still necessary. 

CONUS LOW ALTITUDE 
Recommendation 22.  

The FAA should publish best practices for point-to-point navigation in the 
Instrument Procedures Handbook and Instrument Flying Handbook to 
promote the culture shift to primarily random RNAV navigation. 

CONUS LOW ALTITUDE 
Recommendation 23.  

The FAA’s guidance should be updated to encourage usage of the IFR system 
by helicopters in the NAS. 

CONUS LOW ALTITUDE 
Recommendation 24.  

The VOR MON reception altitude should be shown using an interactive map, 
such as Google Earth, similar to what is provided for ADS-B coverage to 
improve operator awareness of en route impact. 

CONUS LOW ALTITUDE 
Recommendation 25.  

The FAA should modify pilot test questions to emphasize off-route RNAV as 
this would assist with increasing pilot’s knowledge and competency of these 
operations. 

CONUS LOW ALTITUDE 
Recommendation 26.  

The FAA should promote the purpose and availability of the Instrument Flight 
Procedures Information Gateway. 

CONUS LOW ALTITUDE 
Recommendation 27.  

The FAA should conduct a study of all existing Part 95 designated 
mountainous areas to determine if these areas can be reduced in size. This 
study should include industry participation. 

CONUS LOW ALTITUDE 
Recommendation 28.  

The FAA should chart all NAVAIDs that are permanently out of service with 
the crosshatched pattern to indicate shutdown status. 

 
 
Alternatives to the Proposed Approach for Design and Implementation  

CONUS LOW ALTITUDE 
Recommendation 29.  

The FAA should have a unified, national approach to develop and implement 
public RNAV routes that meet the needs of the helicopter community. 

CONUS LOW ALTITUDE 
Recommendation 30.  

The FAA should establish an initiative to promote their ability to conduct 
helicopter route construction including automation to handle those requests 
efficiently. 

CONUS LOW ALTITUDE 
Recommendation 31.  

The FAA should initiate a demonstration project implementing an RNP 0.3 
helicopter route. 
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CONUS LOW ALTITUDE 
Recommendation 32.  

The FAA should initiate a program to assume the ongoing maintenance 
requirements for public-use and special (privately developed) helicopter 
routes. 

CONUS LOW ALTITUDE 
Recommendation 33.  

In areas with high potential for IFR helicopter operations, the FAA should 
establish (a) additional ADS-B radio stations to enable surveillance coverage 
to altitudes equal to that of the controller MIA/MVA and (b) radio sites where 
reception issues regularly require the helicopter to operate above MIA/MVA. 

CONUS LOW ALTITUDE 
Recommendation 34.  

Add GNSS MEAs to existing conventional routes and evaluate user demand for 
RNAV-only routes. 

CONUS LOW ALTITUDE 
Recommendation 35.  

The FAA should make several improvements to the JO 7100.41 process to 
better capture low altitude operator input. 

CONUS LOW ALTITUDE 
Recommendation 36.  The FAA should support an increase in the number of PBN co-leads. 

CONUS LOW ALTITUDE 
Recommendation 37.  

FAA prioritization of route development should include factors such as 
propensity for icing, alternate forms of access, etc., and not solely driven by 
usage. 

CONUS LOW ALTITUDE 
Recommendation 38.  

The Instrument Flight Procedures Information Gateway should be better 
tailored to route submittals. 

CONUS LOW ALTITUDE 
Recommendation 39.  

The FAA should interconnect RNAV routes with adjoining ANSPs where 
beneficial. 

CONUS LOW ALTITUDE 
Recommendation 40.  

Real time SAA status must be made available and provided to operators in a 
variety of ways, including directly to pilots by NOTAM Search, in a manner 
ingestible by industry via System Wide Information Management (SWIM), to 
Flight Service, and via Flight Information Services-Broadcast (FIS-B). 

CONUS LOW ALTITUDE 
Recommendation 41.  

The FAA should provide ATC LOAs/SOPs on the NOTAM Search website and 
make them available in a manner ingestible by industry. 

CONUS LOW ALTITUDE 
Recommendation 42.  

The FAA should provide greater visibility/advertising of unique SAA LOA 
requirements that facilitate relief for operators. 

 

Additional Related Topics beyond Scope of PBN RS 

CONUS LOW ALTITUDE 
Recommendation 43.  

The FAA should evaluate an affordable solution for general aviation to receive 
IFR clearances via their mobile device. 

 

SUMMARY OF ALASKA LOW ALTITUDE RECOMMENDATIONS 

CONOPs Implementation in Alaska 

ALASKA LOW ALTITUDE 
Recommendation 1.  

The FAA should comprehensively evaluate the en route navigation needs of 
Alaska and ensure a baseline level of service is being provided as part of the 
PBN RS CONOPs implementation. 
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Terminal environment deficiencies 

ALASKA LOW ALTITUDE 
Recommendation 2.  

The FAA should task the TOC to evaluate the long-term terminal IFR 
infrastructure needs of Alaska as part of the development of an Alaska 
terminal CONOPs. 

ALASKA LOW ALTITUDE 
Recommendation 3.  

The FAA should add AWOS surface weather reporting stations to those 
airports that contain instrument approaches, but lack certified weather 
reporting, given the improvements to en route weather forecasting that they 
would provide. 

 

Airways based on NDBs  

ALASKA LOW ALTITUDE 
Recommendation 4.  

The FAA should transition the Alaskan en route navigation structure away 
from any dependency on NDBs. 

ALASKA LOW ALTITUDE 
Recommendation 5.  

The FAA should evaluate all Colored Airways for: (a) direct replacement (i.e., 
overlay) with a T-Route that offers a similar or lower MEA; (b) the 
replacement of the colored airway with a T-Route in an optimized but similar 
geographic area while retaining similar  or lower MEA; or (c) removal with no 
route structure (T-Route) restored in that area because value was determined 
to be insignificant. 

ALASKA LOW ALTITUDE 
Recommendation 6.  

The FAA’s criteria to identify the priority of removal of an NDB from the en 
route structure should include operational considerations. 

ALASKA LOW ALTITUDE 
Recommendation 7.  

The FAA should ensure there is a process for operator and air traffic feedback 
prior to decommissioning a Colored Airway that would not be replaced with a 
T-Route (should there not be redundant routes available). 

 

Airways based on VORs 

ALASKA LOW ALTITUDE 
Recommendation 8.  The FAA should maintain all VORs and Victor Airways in Alaska. 

 

ADS-B radio station density 

ALASKA LOW ALTITUDE 
Recommendation 9.  

The FAA should install additional ADS-B radio stations to expand coverage of 
surveillance and broadcast products. 

ALASKA LOW ALTITUDE 
Recommendation 10.  

The FAA should work with industry to help create the ADS-B expansion 
benefits case and evaluate where coverage is needed. 

 

Providing low MEAs 

ALASKA LOW ALTITUDE 
Recommendation 11.  

The FAA should utilize the Flight Procedures waiver process to provide relief 
to overly restrictive airway design requirements in areas with a justifiable 
equivalent level of safety. 

ALASKA LOW ALTITUDE 
Recommendation 12.  

The FAA should provide lower MEAs on certain segments of an airway to 
increase the likelihood of breaking out in VFR conditions. 
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En route communication issues 

ALASKA LOW ALTITUDE 
Recommendation 13.  

The FAA should expand communication coverage to areas identified by 
industry and consider the role that Remote Communications Outlets (RCOs) 
serve for en route operations. 

ALASKA LOW ALTITUDE 
Recommendation 14.  

The FAA should formalize a process to allow air traffic communication gaps 
along routes in areas where the MEA would be positively reduced and the 
FAA should chart these communication gaps. 

 

NOTAM issues 

ALASKA LOW ALTITUDE 
Recommendation 15.  

The FAA must convene a Safety Risk Management Panel (SRMP) before any 
modification to the 224-day T-NOTAM criteria and include industry. 

ALASKA LOW ALTITUDE 
Recommendation 16.  

The FAA must conduct timely repairs and maintenance on NAVAIDs that are 
components of the en route structure, and communicate their plan for 
returning these systems to service. 

 

GPS issues 

ALASKA LOW ALTITUDE 
Recommendation 17.  

The FAA should evaluate the GPS (TSO-C129/196) operational requirements 
for Alaska that do not exist for CONUS and either justify their retention or 
remove the requirement. 

ALASKA LOW ALTITUDE 
Recommendation 18.  

The FAA should support adoption of advanced navigation technology by 
ensuring operation specifications, management specifications, and letters of 
authorization support operators. 

 

Outreach 

ALASKA LOW ALTITUDE 
Recommendation 19.  

The FAA should encourage operators to utilize the IFR system in Alaska and 
engage with industry to better understand their IFR needs. 

ALASKA LOW ALTITUDE 
Recommendation 20.  

The FAA should promote financial assistance programs for WAAS and ADS-B 
equipage. 

 

Equipage Incentives  

ALASKA LOW ALTITUDE 
Recommendation 21.  

The FAA should initiate a financial incentive, namely a rebate, to increase the 
WAAS equipage rate in Alaska for general aviation (Part 91, 91K, 135). 

ALASKA LOW ALTITUDE 
Recommendation 22.  

The FAA should expand the existing ADS-B rebate program for general 
aviation operators in Alaska (Part 91, 91K, 135). 

 

Alaska Resiliency  

ALASKA LOW ALTITUDE 
Recommendation 23.  The FAA should commission a study to compose a VOR MON plan for Alaska. 
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FAA Tasking Letter 
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Recommendations for High Altitude PBN Route System 

Guiding Principles for PBN Route System 
The High Altitude Task Group met monthly for nearly a year and held extensive discussions on the 
history of the route system in the NAS, what has worked and not worked previously, individual operator 
preferences for PBN RS as well as each component of the task request (criteria, point-to-point 
operations and implementation). Through the course of these meetings, the Task Group identified a 
series of themes that should drive the concept, criteria and implementation of the PBN RS. These 
themes are presented below as this Task Group’s Guiding Principles for PBN RS:  

Overarching 
• Establish structure only where required 
• When structure is needed, it should be designed collaboratively with operational stakeholders 
• Build options into the route structure, providing flexible predictability (e.g., parallel Q routes or 

North Atlantic (NAT) tracks) 
• The PBN RS should improve access from en route to terminal and vice versa 
• Focus on saving time and/or minimizing delay as the primary objective of flight operators 
• Do not constrain PBN RS to legacy flows as this will simply re-create today’s system 
• Ensure the PBN RS is resourced as a national priority 
• Ensure controllers maintain the required level of predictability in busy sectors 

Value of Structure in Congested Airspace 
• Structure provides predictability for the air traffic system and streamlines traffic flows to 

increase efficiency and sector capacity by reducing the controller’s workload because of reduced 
or minimized complexity 

o Defined routes can establish structured, parallel, de-conflicted traffic flows to decrease 
sector conflicts 

o Where parallel structure is not efficient, and crossing traffic exists, creating route 
structure can establish clearly-defined crossing points, reducing sector complexity 

o Route structure in congested airspace can keep aircraft inside sector boundaries 
(eliminating boundary runners), reducing coordination with adjacent facilities and 
sectors 

• PBN RS routes should remove constraints of the location of legacy VORs which restricts route 
flexibility and results in converging routes. This adds complexity and limits sector capacity. 

• PBN RS should enable straighter, deconflicted tracks that minimize track miles or flying time, 
also maximizes airspace utilization and manages sector complexity in congested airspace. 

Scope of Concept 
• PBN RS CONOPs should address Planning and Weather operational scenarios 
• PBN RS CONOPs should identify how the use of structure may change day-to-day  
• PBN RS should consider both lateral and vertical component3 of routing 

                                                           
3 Some examples where the vertical component of routes require consideration include altitude restrictions in 
Letters of Agreement (LOAs) or Special Activity Airspace (SAA) and Distance Measuring Equipment (DME) coverage  
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• PBN RS should consider how flows into a busy terminal are segregated from flights flying over 
the terminal area 

• PBN RS should consider how routes link into and out of terminal airspace, including both 
primary and satellite airports, for access and efficiency4. Standard Instrument Departure 
(SIDs)/Standard Terminal Arrival Route (STARs) do not necessarily have to connect to PBN 
routes.   

Additional Considerations in Concept Development 
• PBN RS must be developed in consideration of FMS capability 
• CONOPs should strive to harmonize globally, at least Canada, Caribbean, Mexico and Europe 
• Consistent with the PBN NAS Navigation Strategy, CONOPs needs to address all operator types, 

including those with limited/no PBN equipage  
• Implementation should be a phased and evolutionary approach 
• Minimize the number of WGs during implementation to require less integration 
• The PBN RS should utilize consistent methodology, tools, criteria and rationale for building 

structure across the NAS 

Assumptions for PBN Route System5 
In addition to Guiding Principles, during its monthly meetings, the Task Group identified a series of 
assumptions relating to PBN RS, future air traffic operations and FAA/operator systems. These 
assumptions were documented throughout the course of the Task Group’s effort and are presented 
below: 

PBN Route System 
• PBN RS will be implemented by 2025 
• All jet routes will be canceled by 2025 
• Airspace boundaries may evolve with implementation of PBN RS 
• Route development historically takes about 18-30 months 

Operations in 2025 
• Operating 4D trajectories with critical information available via System Wide Information 

Management (SWIM) 
• Flight operation will also be more dynamic with Time Based Flow Management (TBFM) working 

to manage trajectories and En Route Datacomm providing en route changes 
• There is still variability across what routes operators will file, given differences in operator flight 

planning systems, algorithms, ops specs, cost index, etc. As a result, even with less structure and 
more option for user-preferred routes, planned routes are not expected to bunch together and 
create spikes in sector demand. 

• Operators will file Trajectory Option Sets (TOS)  

                                                           
4 Some operators, particularly those at satellite airports, experience delay accessing the en route system due to 
congestion.  As PBN RS is designed and deployed in the PBN RS, efforts should be made to identify solutions in the 
route system that allow for transitions into the en route domain from all underlying airports.  
5 Some assumptions reference the Future Desired State which is presented in a subsequent section of this report 
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• A suite of Traffic Management tools and initiatives as part of a multi-faceted Traffic 
Management strategy that derives maximum benefit from these capabilities will assist in 
managing demand and controller workload 

Information and Collaboration 
• Dynamically updated status on Special Activity Airspace (SAA) will be available to operators by 

2025 or earlier through Aeronautical Information Management Modernization (AIMM) Segment 
36 

• Digital Letters of Agreement (LOA) and Standard Operating Procedures (SOP) information will be 
available to operators by 2025 or earlier through AIMM Segment 3 

• Through AIMM Segment 3 and the Aeronautical Common Service (ACS), operators will also have 
access to daily required structure information and any other airspace status information 
required for flight planning 

• Future flight planning will be a negotiated flight plan environment (vs today’s “file and forget”) 
• Existing collaboration mechanisms between FAA System Operations and Industry will mature to 

effectively manage a larger number of, but more specific and tailored, required routes 

FAA Systems and Programs 
• VOR MON will have minimal impact to Jet routes until 2021 
• Non-PBN equipped aircraft will be able to navigate the NAS VOR to VOR using the VOR MON 
• Time, speed and spacing tools will mature in the 2025-2030 timeframe to link route structure, 

particularly random routes, with Terminal Radar Approach Control Facilities (TRACONs), 
maximize runway throughput and enable OPDs 

• En route datacomm capabilities will begin to be available in 2019 with full en route capabilities7 
by 2023 

• En Route Automation Modernization (ERAM) will be capable of adapting routes in the future 
desired state 

• Traffic Flow Management’s Monitor Alert Parameter (MAP) values will be re-evaluated 

Operator Systems 
• Flight planning systems will continue to have a variety of levels of sophistication  
• Some flight planning systems will be able to dynamically plan routes based on winds 
• Flight planning systems will be capable of planning within the new PBN route system; some 

systems may need to evolve to conform to the future PBN RS 
• There will be variation in PBN equipage for aircraft in the NAS, including some aircraft with no 

PBN equipage 
• Flight management systems (FMS) will be capable of operating within this system 
• There will be variation in FMS database capability for aircraft in the NAS, including some aircraft 

with FMS database limitations 

                                                           
6 A Final Investment Decision (FID) for AIMM S3 is expected in March 2019 
7 Full en route datacomm includes, but is not limited to, data communications around en route altitudes, speeds, 
crossing restrictions, airborne reroutes (all by 2021) and direct-to-fix (by 2023) 
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General Perspectives on Route Structure 
One of the first activities of the Task Group was to solicit perspectives on route structure from the 
operational community. The findings from this, as well as follow on analysis efforts, are summarized 
below and represent inputs from airlines, business aviation, controllers and the military. 

Flexibility in Routing has Value to Operators 
Airlines plan routes of flight using flight planning automation systems. These systems typically include 
route databases from which the airline selects a route based on the days’ winds, weather, Traffic 
Management Initiatives (TMIs), etc. Operators can save time, distance and/or cost by having flexibility in 
the route they plan. The graphic below is drawn from a major US airline’s flight planning system and 
presents a typical constrained route (in red) in comparison to a completely unconstrained route (in 
black) from Chicago O’Hare International Airport (ORD) to San Francisco International Airport (SFO). The 
unconstrained route requires 12 minutes less flying time and saves 147 gallons of fuel for an Airbus 320 
aircraft. Note that the unconstrained route does traverse an SAA which is marked with a red cross hatch, 
making the 12 minute savings an upper bound for this example.  

 

Figure 1 Constrained (red) and Unconstrained (black) Route from ORD to SFO 

Today’s large airlines each operate thousands of daily flights in the NAS. Using a conservative $50 per 
minute8 of Direct Operating Cost (DOC) for commercial airline operations, only 50 daily flights saving 1 
minute generates over $1 million in annual savings for the industry. Even small savings accrued over 
thousands of daily operations add up to significant operational cost savings. 

                                                           
8 Airlines 4 America (A4A) estimates the 2015 cost of aircraft block for US passenger airlines’ Mainline fleet at 
$65.43 per minute. See: http://airlines.org/data/per-minute-cost-of-delays-to-u-s-airlines/. Analysis from 
MasFlight presented at the 2014 AGIFORS estimates Regional Jets’ cost per minute is about 55% of Mainline 
operations. See: http://airinsight.com/wp-content/uploads/2014/10/Updating-airline-cancellation-costs-and-
customer-disruption.pdf. Applied to the A4A Mainline estimate, this results in $36 per minute for regional jets. 
Analysis of scheduled US domestic flights for December 2016 show RJs representing 26% of scheduled block 
minutes and non-RJs 74%. The weighted average (26% at $36 per minute and 74% at $65 per minute) of cost per 
block minute is $57. Using this data, the group estimated that industry cost per minute of block time was at least 
$50 per minute. 
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High Altitude Recommendations 5, 6 and 9 later in this report focus on approaches to ensuring as much 
flexibility as feasible for operators in the PBN Route System. 

Natural Variation in Airline Planned Routes 
While flight operators seek the flexibility to optimally flight plan, there is variation in flight planning that 
will result in natural dispersion in the “optimal” route for different airlines. Differences across airlines 
include different flight planning systems with different algorithms, differences in cost index of flying, 
operational specification variation that may impact selected route, airlines infrastructure constraints on 
the ground, aircraft equipage and maintenance status.  

The Task Group conducted an experiment to evaluate one example of variation across airlines in flight 
planning. Multiple airlines used their internal flight planning systems to assess what their “optimal” 
flight plan would be for Monday, September 12, 2016 departing 1900Z on the following city pairs:  

• Los Angeles International Airport (LAX) to John F. Kennedy International Airport (JFK) 
• Newark Liberty International Airport (EWR) to LAX 
• O’Hare International Airport (ORD) to LAX  
• Ronald Reagan Washington National Airport (DCA) to Dallas/Fort-Worth International Airport 

(DFW) George Bush Intercontinental Airport (IAH) to Washington Dulles International Airport 
(IAD) 

• San Francisco International Airport (SFO) to Miami International Airport (MIA)  
• Hartsfield-Jackson Atlanta International Airport (ATL) to Seattle-Tacoma International Airport 

(SEA) 
 
The graphic below presents the “optimal” flight plans that airlines would have filed for 1900Z on 
9/12/16 for LAX-JFK. Note the dispersion in what constitutes an optimal route among multiple airline 
systems:  

 
Figure 2 Dispersion of Optimal Routes for Different Airlines on LAX-JFK Route, 9/12/16 at 1900Z 
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Focus on Route Segments 
A key operator concern with the use of route structure in the current system is when flights are “stuck” 
on a route beyond the constraint that warrants the structure. For example, Coded Departure Routes 
(CDRs) are defined between city pairs, and operators on a CDR from JFK to SFO may fly along the entire 
defined structure of the CDR even though the weather constraint requiring the CDR may have only been 
at the origin. One operator referenced this scenario as a “3000 mile final approach course”. For CDRs 
specifically, operators referenced that subgroups within the Collaborative Decision Making (CDM) group 
have previously suggested developing segment-level CDRs instead of CDRs between origin and 
destination. 

The discussion around segment-level route structure versus defined structure between city pairs 
motivated the Task Group to further examine use of route structure. The MITRE Corporation conducted 
a series of analyses to build understanding of usage of high altitude jet routes. The analyses lead to 
three observations:  

1. Usages of Jet routes in the NAS today is lower than expected. There are approximately 300 Jet 
routes in the NAS, and in CY2015, the 20th most used J route was only used 83 times a day in a 
NAS with tens of thousands of daily Instrument Flight Rules (IFR) operations. 

2. The ratio of route utilization to route filing is also lower than expected. For example, the most 
utilized Jet route in the NAS, J75, was filed 670 times per day in CY2015 but only utilized 332 
times per day, or about 50%. Other striking examples include J121 which was utilized 29% of the 
time it was filed and J79 which was used 19% of time filed.  

3. Route usage in the NAS today primarily occurs at a segment level. The following diagram 
presents usage of Jet route 75, the most utilized route in the NAS, by the routes’ segments. Note 
that South of the Taylor VOR (TAY), there is almost no usage of J75, and between Modena (MXE) 
and COPES is the highest usage. 
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Figure 3 Use of Jet Route 75 by Segment 

The group recognizes that structure is needed in certain airspace, but current usage demonstrates that 
structure is not necessarily required on an entire route. Challenges for the FAA and operator community 
will be in ensuring clarity of which airspaces require structure and when. Flight planners in airlines may 
then build a full route by linking together segments of required PBN route segments with point-to-point 
segments.  

High Altitude Recommendation 3 later in this report addresses the segment-level approach to future 
route structure. 

Need for Operators to have Complete Understanding of Required Structure 
Operators struggle to maintain a complete understanding of what structure ATC requires for each flight. 
Some elements of structure, such as LOAs between facilities and SOPs, are fairly static in nature but 
remain inaccessible to operators. An example of an LOA may be for an aircraft to cross between two 
facilities at a specific altitude. Large airlines that operate many flights in and out of hub airports have 
learned such constraints over time around their hubs and coded them into their flight planning 
databases. However, these airlines remain unaware when a LOA changes and perhaps a constraint is 
removed. Also, airlines that operate less frequently into certain airports or regions may not build the 
same level of understanding. Finally, business aviation, which may operate into an airport or airspace 
very infrequently, has no volume of operations to build an understanding of LOAs or SOPs over time. 
Letters of Agreement that impact routings must be more transparent to operators so that incorporation 
into flight planning databases is accommodated.  
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Another, more dynamic, challenge for operators is having an understanding of the real-time status of 
SAA and whether the airspace will be open or not. The FAA is in process of implementing systems to 
provide real-time information on SAA status but this remains years out. 

Finally, the most dynamic impact to required structure is evolving weather and demand. An area that 
needs structure at one time of day may not need it in lower demand times or after weather clears. 
Operators wish to be well informed of both static and dynamic structural requirements. The objective of 
operators is to have a full understanding of all required constraints so they can determine the route of 
flight that makes most sense for their business objectives. 

High Altitude Recommendation 4 later in this report addresses operator need for route and other 
constraint information for flight planning. 

Use of the NRS Grid 
Operators stated emphatically that any perception of the Navigation Reference System (NRS) grid being 
unnecessary or obsolete is flawed. Instead, data analysis shown below demonstrates that use of the NRS 
waypoints has grown in recent years. Operators confirmed that their use of the NRS grid is important 
and saves time and fuel for them. The airlines also mentioned that after initial implementation of the 
grid, there were “growing pains” as users – Dispatchers and Pilots – went through a process of learning 
about the grid. Over time, though, stakeholders have increased their use of the grid and user complaints 
or errors related to the grid’s naming structure, have decreased significantly. At a minimum, the NRS 
grid should remain.  

In addition, the group sees opportunities to improve the NRS naming convention that could be explored 
further. These are discussed in the Point-to-Point section later. Any change in the grid naming 
convention must be a real improvement to justify the cost of changing the many software packages 
using NRS. 

 

Figure 4 NRS Grid Filings by Year: 2009-2015 

High Altitude Recommendations 10 – 16 later in this report address the NRS grid. 
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Routing System Interdependency Issues 
Operators noted that any pursuit of the PBN route system raises a number of considerations on the 
relationship with other FAA Programs. Some of these include:  

• VOR MON: the schedule for decommissioning VORs will drive changes to Jet routes, and the 
sequence for PBN RS implementation could and should be synchronized with VOR 
decommissioning. 

• Data Communications: new Data Comm capabilities for terminal and en route will come online 
between now and 2025, and the PBN Route System concept should consider how these 
capabilities impact the PBN RS design. 

• PBN Sequencing and Spacing: Traffic management tools of the future need to be designed to 
accommodate aircraft on structured routes as well as those that are not. 

• AIMM Segment 3 and Negotiated Flight Planning: the flow of information and negotiation 
around flight planning is expected to improve and should be considered in the PBN Route 
CONOPs 

• ERAM/Standard Terminal Automation Replacement System (STARS): capabilities and limitations 
of automation systems must be considered in development of the PBN RS. 

High Altitude Recommendation 25 later in this report addresses key interdependencies. 

Challenge of Technology Alignment 
Migration to a PBN NAS highlights the challenge that multiple operators exist with varying technology. 
There is variability in sophistication between flight planning systems. Another key issue is the level of 
database storage on aircraft Flight Management Systems. There are capacity issues and, though some 
databases are growing, there is a lag time for the installed base to change. During a transition from 
current route structure to future PBN route system, there is operator concern that FMS databases could 
be required to hold double the amount of route structure data which would exceed the capacity of 
many databases. During transition to PBN RS, as new waypoints are added into the NAS, a similar 
volume should be removed to ensure the data requirement does not grow. Also, implementation must 
be phased in a way that no one publication cycle drives too significant a change in database 
requirements. 

The concept of PBN RS is challenging given the variability of infrastructure and technology across 
operators in the NAS. This makes collaboration between implementation teams, navigation data 
providers, FMS manufacturers, controllers and operators paramount for success.  

High Altitude Recommendation 26 later in this report addresses challenges of technology alignment. 

Metroplex/Terminal Interactions with En Route 
Any changes to routes raise questions about the interactions between the routes and terminal area 
flight procedures. Metroplex initiatives are ongoing and expected to continue in the NAS. As high 
altitude route structure is redesigned in support of a PBN RS and SIDs and STARs are changed in 
Metroplex’s, these efforts need to be coordinated.  
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Resiliency 
In a transition to an all PBN NAS, there is concern over what the backup plan is in a GPS outage scenario. 
Commercial airlines utilize a DME-DME solution for PBN, and the FAA has an effort underway to further 
build the NAS DME network to solidify DME-DME coverage. The need for this DME backbone to provide 
resiliency is critical for operators.  

For general aviation, business aviation and regional jet operators, operators which have less DME 
capabilities, concern remains over how a backup scenario will work given the decay of the VOR 
structure.  

High Altitude Recommendation 8 later in this report addresses resiliency. 

Gaps Between Industry Perspective and CONOPs 
Industry perspectives noted above were compared to the PBN RS CONOPs and, along with the tasking 
letter, the following areas of focus were identified to organize the Task Group’s recommendations:   

1. Definition of the Desired Future State of PBN Route System: industry perspectives offered 
some vision of what future PBN en route operation would look like. The CONOPs does not 
include a depiction of the future state of operations and recommendations are offered below on 
this. 

2. Criteria of where and when Structure is Required: Task #2 requested Committee perspective on 
criteria for structure. Industry perspectives also emphasized the importance of this issue. 

3. Point-to-Point Operations where Structure is Not Needed: Task #3 requested Committee 
perspective on point-to-point operations. Additionally, the Task Group perspectives 
demonstrated a value to the NRS grid and effectively rejected the CONOPs position to remove 
the NRS grid.  

4. Plan for Design and Implementation: the Task Group identified multiple issues with respect to 
implementation, including Program interdependencies and technology issues. 
Recommendations on design and implementation are offered and align with Task #4. 

Problem Statement for PBN Route System 
Based on the gaps noted above, recommendations that align with Tasks #2-4 follow. The FAA’s tasking  
to the TOC includes an additional component which states: “Task 1 - Use broader expertise and data to 
refine or validate CONOPs problem statement.” 

The draft PBN Route CONOPs includes the following three issues in its problem statement:  

• FAA’s cost of maintaining a route structure based on aging VORs,  
• Lack of flexibility of existing routes given location is driven by VOR location,  
• Lack of a holistic national strategy for PBN route structure.  

The TOC validates that the existing route system in the NAS is antiquated and approximately 30% of 
VORs, which anchor the existing jet and victor route structure, are expected to be retired in the next 10 
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years. Hence, there is a clear operational need for a future route system and this concept is necessary to 
begin the process of addressing this need. 

HIGH ALTITUDE 
Recommendation 1.  

There is a compelling need for the PBN Route System but consideration 
should be made to adjusting the CONOPs Problem Statement as noted 
below. 

 
Four areas of feedback are offered on the existing PBN RS problem statement:  

• The first component, which references the cost of maintaining a route structure based on aging 
VORs, is not a necessary component of the PBN Route System Problem Statement. This issue 
drives the VOR MON and highly relevant in the NAS. However, on its own, it is not a key issue 
that drives a need for a future PBN route system. 

• The FAA may consider incorporating the fact that new technology, particularly PBN, is being 
used to navigate in the NAS. This use of new technology predicates that future route system 
should be a PBN based route system. 

• Another motivation for a new route system may be the low usage of routes in the NAS today. 
This suggests that many routes may not provide structure where structure is required and 
warrants a re-evaluation. 

• An additional motivation for a new route system is the opportunity for more effective route 
design to improve NAS efficiency. With routes no longer subject to the location of ground based 
Navaids, there is opportunity to develop a system with less conflicting routes, and the ability to 
build more parallel routes to optimize airspace capacity.  

• Finally, in its review, the group found the terminology “Problem Statement” unclear and 
believes that this section of the CONOPs seeks to address whether there is an “Operational 
Need for PBN Route System in the NAS”. The FAA may consider renaming this section under the 
heading of Operational Need. 

Future Desired State for the NAS Route System 
 

HIGH ALTITUDE 
Recommendation 2.  

The PBN Route System CONOPs should provide a high level depiction of the 
expected future state when implemented. 

 

The following section describes how the group anticipates a notional future flight would operate in the 
future high altitude PBN Route System. In the graphic, a flight does the following:  

1. The flight begins by departing from a busy hub airport through structure required to exit the 
departure airport terminal area.  

2. Then, the flight flies point-to-point until it circumnavigates Special Activity Airspace. 
Circumnavigating the SAA may occur by way of a PBN route, a preferential route or a series of 
waypoints. 

3. After circumnavigating the hot SAA, the flight again flies point-to-point until it overflies a busy 
terminal area. At that time, the flight traverses PBN route structure that is independent and 
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deconflicted from other structure utilized by flights departing from or arriving into the terminal 
area. 

4. The flight then traverses some “day of” ad hoc structure that is a required route due to weather. 
5. After some additional point-to-point flying, the flight then traverses structure that is comprised of 

multiple parallel routes supporting highly constrained and high demand airspace. 
6. Finally, the flight flies through structure required at a specific time of day to line up flows into an 

arrival airport. 

 

Figure 5 Notional Future Flight in a PBN Route System 

Key to this notional flight is that structure is utilized where required and that point-to-point is used 
elsewhere. This also emphasizes the use of structure in key segments of airspace where it is necessary. 

This future PBN en route operation is expected to achieve benefits for operators, including reduction of 
flight time and fuel. Additional benefits include improved throughput in congested airspace as well as 
reduced delay to access airspace.  

HIGH ALTITUDE 
Recommendation 3.  Structure in the NAS should be implemented and utilized at a segment level. 

 

Operators note that this future PBN Routing System concept is conducted to an extent in the NAS today. 
Flights today do not fly entire routes but operate along segments and fly point-to-point in certain parts 
of the country. The Task Group’s expectation is that future PBN RS will simply expand use of point-to-
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point, remove structure where it is not required and build capacity improving structure where 
appropriate. 

HIGH ALTITUDE 
Recommendation 4.  

There should be a mechanism to ensure operators are aware of which routes 
are required, where and at what times. 

  
Operators would like to understand the required NAS structure in any airspace at any time so they can 
build their optimal flight plan within these constraints. In order to have greatest flexibility in system, 
operators need to know where they can or cannot go prior to taking off. Hence, there needs to be some 
capability that ensures operators are aware of which routes are required, where and at what times.  

For operators to have complete visibility into understanding where they can or cannot fly prior to 
departure, there are two additional important areas of information: 

• Operators currently remain unaware of some static elements of structure, namely LOAs and 
SOPs. There is a need to share non-secure LOA information with operators for planning and 
operations, at least for Center-to-Center, Center-to-Terminal and Terminal-to-Terminal 
boundaries. 

• Operators also are unaware of the dynamic status of Special Activity Airspace, another element 
of structure in the NAS. There is further need for sharing SAA status information for operator 
planning and operations. 

As structure becomes more segment focused and dynamically required, the current system of 
collaboration between operators and the FAA needs to mature to a state robust enough to effectively 
disseminate a greater volume of required route information. 

HIGH ALTITUDE 
Recommendation 5.  

In addition to PBN ATS routes, a more agile form of structure should also be 
utilized in PBN RS. 

 

The NAS needs different forms of structure to meet the needs of the NAS. Q routes are important for 
airspace in which route structure is regularly or always required. However, Q routes should not 
necessarily be utilized to meet all needs for structure. For example, structure that may need to change 
may be well served by something other than Q routes. Routes connecting to a terminal area that is 
expected to go through a Metroplex activity in the future may be one such example. Additionally, an 
airspace that infrequently requires structure, due to weather or event-driven spikes in demand, may 
require structure but not a Q route. 

The FAA’s process and timelines for publishing Preferred Routes may serve as a model for implementing 
portions of the future PBN system where a Q route is not warranted. Preferred Routes may be published 
and changed every 56 days and do not require rulemaking, providing agility and the option to make 
timely adjustments. Such an approach could work well for non ATS-route PBN structure. 
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HIGH ALTITUDE 
Recommendation 6.  

Airspace boundary realignment should be considered as the PBN route 
system evolves. 

 

As the PBN Route System is instituted in the NAS, airspace boundary realignment should be considered. 
The optimal design of routes should not be limited by current facility, sector or other airspace 
definitions. During the Washington DC Metroplex, for example, over 70 modifications to sector 
boundaries were made as the design evolved. This Task Group recognizes that changing sector 
boundaries is challenging as it impacts frequency coverage and staffing. That said, airspace boundaries 
were defined decades ago and can have fundamental impacts to system performance. As long as such 
fundamental issues with airspace structure remain, the benefits of an optimized PBN en route system 
may be limited. 

The Atlantic Coast Route Program (ACRP) is another example of a project that focused on 
implementation of PBN routes, but also required enabling airspace changes.  In some airspace, two 
parallel streams of traffic are being replaced with four tightly spaced parallel streams with some small 
boundary changes. Such changes improve capacity in high demand regions and should result in 
controllers being able to safely and efficiently accommodate increased volume.  However, if any changes 
result in splitting a sector, this may increase controller staffing requirements. Overall air traffic 
controller staff availability is currently stretched, so any impacts that increase the need for controllers 
require careful examination.  

HIGH ALTITUDE 
Recommendation 7.  Structure requires regular review and maintenance. 

 

Many of today’s routes in the NAS have become obsolete as they have not been maintained over time. 
For routes to remain relevant to the changing demand and constraints in the NAS, they require periodic 
review, maintenance and, potentially, adjustment. 

HIGH ALTITUDE 
Recommendation 8.  Expansion of the network of DMEs should move forward. 

 

A key concern for PBN operations is maintaining operation in the case of GPS jamming or possible 
outage. For commercial operators, many achieve PBN operations through DME-DME navigation and the 
FAA has communicated intent to further build out its DME network. This expansion of the DME network 
should continue as it helps to ensure the resiliency of PBN operations. The DME-DME network must be 
robust enough to permit operations at near Satellite Navigation levels. Additional concepts to further 
improve resiliency of PBN should be considered as well, particularly for non-DME-DME operators. 

Criteria for Establishing En Route Structure 
The highest level guiding principle for the PBN RS CONOPs is to institute structure where and when 
needed and to allow for user-preferred trajectories elsewhere. While operators seek to minimize 
required structure in the NAS, they understand there are conditions in which structure is required.  
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Critical to Identify Conditions that Warrant Structure 
Operators wish to operate flight routes optimal for each individual flight and/or their network 
operation. However, for air traffic controllers, the desires of efficiency for each individual flight are 
balanced against demand, complexity and volume of airspace. Structure is the tool controllers and 
planners utilize to achieve predictability of flows in the face of complexity and/or high demand. The 
predictability that structure affords helps to optimize airspace capacity and efficiency and ensure 
operational safety. When utilized appropriately, structure can optimize the airspace to enable the 
highest and most efficient flow through it. 

In certain circumstances, structure may also enable flexibility. Parallel Q routes through airspace, for 
example, add additional structure, but may enhance airspace capacity to allow operators the flexibility 
to select altitudes and routes. The tracks along the North Atlantic are an example of structure that 
manages the high volume of NAT traffic but creates a system with capacity that allows for some level of 
user flexibility. 

While structure is required in certain airspace to enable predictability, it is by no means required in all 
airspace and has multiple negative impacts if applied incorrectly. Structure that is not addressing an 
operational need can reduce capacity, efficiency and even make the controller’s job more challenging 
and increase workload. Hence, the art of designing PBN route structure will be in identifying those 
operational conditions in which stakeholders clearly agree that structure is warranted to manage the 
operation most efficiently. 

Building Structure vs Applying Structure 
Just because structure exists does not necessarily mean it must be utilized 24 hours a day and 7 days a 
week. Structure may be static – i.e., activated all the time – or it may be variable – i.e., activated only 
when needed. This Task Group expects that some structure that is developed as a part of the PBN RS 
effort will only be utilized a portion of the time. However, the optimized structure needs to exist so it 
can be utilized when necessary. 

The core guiding principle of only instituting structure where needed applies not only to the building of 
structure but also to when and how structure is applied. Static, defined use of structure at all times and 
under all conditions should be abandoned. The FAA and industry stakeholders need to be careful to 
ensure that established structure is only utilized when operationally required. Failure to do so can result 
in less efficient flight trajectories and as well as increases in controller workload. 

Required structure should be defined at the segment level and when it is required. In today’s NAS, ATC 
Required Wind Routes are an example of segment-level structure that has certain active and required 
times. The NAS should move in this direction of determining and defining where and when structure is 
required. This will require enhanced collaboration and information flow between industry and the FAA 
in the decisions around applying NAS structure day-to-day.  

Additional forms of structure beyond PBN routes will remain and may be most logical for certain 
conditions. Required routes comprised of route segments, NRS grid points or point-to-point direct 
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routings may be defined based on operational conditions. Playbook routes or Coded Departure Routes 
are also options for pre-defined non-Q route structure that may continue to be utilized on a dynamic 
basis during specific conditions. 

Finally, route structure in the NAS will evolve over time and needs to be managed and maintained. As 
demand evolves in the NAS, route system changes may follow. Additionally, technology developments 
may reduce certain needs for route structure and the PBN RS should be evaluated periodically for 
continued relevance. 

The following list is this Task Group’s compilation of operational conditions that warrant route 
structure9:  

Need for Structure Description 
Optimize Throughput in 
Constrained Airspace 

For busy and constrained sectors, PBN route structure can create more 
routing options because routes are not limited by the location of ground 
based Navaids. This allows the designer to create routes closer to actual 
separation standards and potentially increase throughput. 

Organize and Deconflict 
Separate Flows 

In busy airspace, controllers may be sequencing multiple flows of aircraft 
that are destined for the same or adjacent airports. Air traffic routes can 
help to separate aircraft destined for different airports. For example, in a 
sector, flows would be well organized if aircraft destined for airport A 
were all on Route 1 while those destined for airport B were all on Route 2.  

Limit Sector Conflicts In sectors with complex, crossing traffic, route structure can serve to 
structurally deconflict traffic and minimize conflicts within a sector, thus 
reducing controller workload and increasing efficiency. This may be 
through parallel, deconflicted routes or structure with clearly-defined 
crossing points. 

Reduce Required 
Coordination 

Structure in congested airspace can keep aircraft inside sector 
boundaries, reducing coordination with adjacent facilities and sectors. 

Available Structure for 
Offloading 

Busy airspace with highly utilized structure may periodically require 
reroutes to weather or other changes in airspace capacity. In these high 
volume areas, adjacent routes may be used to reroute and offload 
aircraft, reducing the impacts of the airspace constraint.  

Efficiently Avoid Active 
SAAs 

Structure may assist commercial or business aviation operators to most 
efficiently avoid hot SAAs. 

Link Neighboring 
Airspaces 

Structure may be used to most effectively provide links across airspace 
boundaries. This could include linking oceanic to domestic airspace or 
airspace over a busy terminal area with surrounding en route airspace. 

Structure to Use for 
Rerouting 

For facilities that regularly experience severe weather or capacity limiting 
situations, such as New York or North Texas, local facilities may benefit 

                                                           
9 Note that while these criteria are for high altitude route structure, some are applicable to low altitude route 
structure as well  
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from establishing alternate routes to allow aircraft to depart or arrive to 
an airport in airspace not restricted due to weather. In such cases, having 
pre-defined structural options to select from may assist a facility to best 
utilize the available capacity. Today there are Coded Departure Routes 
that identify route structure between city pairs but segment level CDRs 
may have greater value in the future. 

Structure to Use for 
Surge Capacity 

Some routes, such as Holiday Routes, are provided to commercial users 
for seasonal demand surges. Defining these routes aids in effective flight 
planning and utilizing them when available.  

Reduce Frequency 
Congestion 

In busy sectors, frequency congestion may limit sector capacity. In such 
cases, controllers can more easily issue reroutes with predefined routes 
rather than using routings consisting of multiple waypoints that may need 
to be relayed phonetically.  

 
HIGH ALTITUDE 
Recommendation 9.  

The FAA should develop and publish national guidance that defines criteria 
for establishing high altitude route structure. 

 
There is tremendous variability in the NAS, with numerous facilities handling high altitude traffic (Air 
Route Traffic Control Centers [ARTCCs], Combined En Route Approach Control [CERAPs]) characterized 
by multiple areas and sectors of different sizes, levels of complexity and traffic volumes within each 
facility. If every area or sector were to define the need for structure individually, there would be risk of 
inconsistency throughout the NAS. Hence, national guidance will be critical to ensuring standardization 
of route structure design and a minimum level of consistency across facilities in the NAS. 

The operational conditions that warrant route structure described above define a set of criteria for high 
altitude route structure in the NAS. These should be consolidated, possibly expanded and matured, to 
form the national set of criteria for high altitude route structure. The proposed national criteria for high 
altitude route structure are: 

• Optimize Throughput in Constrained Airspace 
• Organize and Deconflict Separate Flows 
• Limit Sector Conflicts 
• Reduce Required Coordination 
• Available Structure for Offloading 
• Efficiently Avoid Active SAAs 
• Link Neighboring Airspaces 
• Structure to Use for Rerouting 
• Structure to Use for Surge Capacity 
• Reduce Frequency Congestion 

In a later section of this report - Implementation of the PBN Route System - recommendations are 
offered on how PBN RS design teams should utilize these criteria within the PBN Implementation 
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Process to ensure consistency of PBN RS design throughout the NAS. See High Altitude Recommendation 
#22 and Figure 10 for further detail.  

High Altitude Point-to-Point 
Operators seek flexibility to plan their optimal trajectory after considering weather, volume and other 
operational factors. (See High Altitude Recommendation #4.) Although operators recognize the need for 
structure where high volume, weather and complexity are present, the flexibility accorded with less 
structure allows for increased optimization of preferred trajectory. 

The NAS has had previous initiatives to improve route flexibility and the option for point-to-point 
operations. In 2003, a phased implementation of the NRS grid, part of the High Altitude Redesign (HAR), 
commenced to allow operators increased en route flexibility.  

HAR Phase 1 NRS implementation in 2003 encompassed seven centers in the Western and Northwest 
regions. HAR Phase 1 NRS usage suffered due to limited awareness and training. The limited awareness 
and training began at the operator community and extended to the FAA field facilities. To address the 
limited knowledge of the HAR project, FAA immediately began briefing operators and providing training 
sessions to increase the awareness and utilization of the NRS grid system, as well as the new Q-Routes, 
with the operator community.  

Despite early implementation challenges of the NRS grid, usage of the grid continues to grow over time. 
Additionally, multiple airlines have identified significant value of the NRS grid to their operations:  

• One large airline notes that it derives nearly $1-2 million in value per month from use of the NRS 
grid 

• Another airline stated that 100% of its flights heading Westbound each afternoon utilizes the NRS 
grid 

• One airline noted that after initial implementation of the grid, pilots reported confusion about the 
naming convention. However, in the past 18 months, the same airline reported no such pilot 
reports. 

 
Finally, different airlines also provided individual case studies of flights using the NRS grid and the value 
of the NRS grid to these flights. 
 
One airline planning an MD10-30 aircraft between Memphis International Airport (MEM) and Oakland 
International Airport (OAK) found a route utilizing the NRS grid (FOXOM KK39E KD45W HVE MONOH) 
was better by 1 minute, 320 lbs of fuel and 10NM of flying distance than a route not utilizing the NRS 
grid (FOXOM RZC ICT J28 GCK J28 MLF J80 ILC TATOO MONOH). The route in blue is the non-NRS route 
and the route in white is the one that includes an NRS waypoint:  
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Figure 6 Routes between MEM and OAK - with NRS waypoints (blue) and without NRS waypoints (white) 

Another operator, planning a narrowbody aircraft flight between LAX and Charlotte-Douglas 
International Airport (CLT), found a savings of 20NM of flying by utilizing the NRS grid:  

 
 

Figure 7 Routes between LAX and CLT - with and without NRS waypoints 

Another airline planning a narrowbody flight between Minneapolis-St. Paul International Airport (MSP) 
and LAX identified a savings of 300 pounds of fuel and an overall reduction in the cost of operating the 
flight. The green route below represents the flight plan without the NRS grid and the white represents 
the plan utilizing the NRS grid. 
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Figure 8 Routes between MSP and LAX - with NRS waypoints (white) and without NRS waypoints (green) 

Finally, one regional operator has creatively utilized the NRS grid to define an NRS waypoint as an initial 
transition fix from a small satellite airport to the en route system. This approach has been utilized in 
multiple Air Route Traffic Control Centers (ARTCCs) in the NAS and may have broader applicability 
throughout the NAS for satellite airports.10  

Recommendations for point-to-point operations in the NAS are as follows:  

HIGH ALTITUDE 
Recommendation 10.  The NRS grid should not be removed from the NAS. 

 

The PBN RS CONOPs calls for the removal of the NRS grid and replacement with a set of additional 
“floating” waypoints. This Task Group recommends changing that aspect of the CONOPs to retain the 
NRS grid as operators derive significant value from it today.  

HIGH ALTITUDE 
Recommendation 11.  

The NRS grid training process for pilots and controllers should be evaluated 
and improved to ensure front-line personnel are familiar with the grid. 

 

The initial implementation of the NRS grid saw slow uptake given the limited training provided to 
controllers and pilots. Today use of and value from the grid is growing. Looking forward, pilots and 
controllers should receive sufficient training on the NRS grid to maximize its utilization. 

HIGH ALTITUDE 
Recommendation 12.  

En route displays should allow Air Traffic Controllers to view NRS grid points 
for reroutes. 

 
NRS grid points are used effectively in flight planning. However, previous human factors studies from 

                                                           
10 However, the NRS grid should not become applicable to operations below FL180. 
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NASA indicate a real-time limitation of use of NRS grid for reroutes was the ability of controllers to view 
new routes with grid points on their display. Most displays for Air Traffic Controllers, however, lack the 
capability to view NRS grid points on their scopes. ERAM has the capability to display NRS waypoints, but 
few facilities have adapted this information into the displays. If NRS grid points are to be used in a 
reroute capacity in the future, the points will need to be displayed on controller scopes. The FAA may 
consider prioritizing the display of NRS grid points on those displays where traffic is most likely to be 
operating point-to-point. 

HIGH ALTITUDE 
Recommendation 13.  

Evaluate concepts that optimize grid density in a manner that is 
operationally acceptable to controllers and Flight Management System 
capabilities. 

 

Aircraft have, and will continue to have, variation in the amount of data their flight management 
systems can accommodate. Operators are concerned about having the lowest capability, i.e., the most 
data-constrained FMS, limit the robustness of the grid system. Instead, operators would like to see the 
most robust grid system possible. Those operators with the full complement of grid data would be able 
to utilize the full grid while those with lesser capabilities would only utilize part of the grid. The grid itself 
should not be limited due to issues with the FMS. 

A concern for air traffic controllers is the risk of not knowing what navigation data an aircraft has. 
Controllers expect that operators would have all information and today have no mechanism to know if 
an operator does not have certain infrastructure information. If controllers need to reroute aircraft due 
to weather or other complicating factors, they would expect aircraft to have the appropriate waypoint 
or route information to comply with their instructions. 

During the course of this Task Group’s discussions, operators identified concepts for optimizing grid 
density in a way that is acceptable to controllers. One concept is for a primary and secondary database 
of waypoint and route information. The primary database would be less dense and required of all 
operators in the high altitude domain while the secondary database would be more dense, provide 
more options and carried by those with greater capacity. Another concept was deployment of a highly 
dense grid that any operator could use in flight planning. However, controllers would expect operators 
to carry a defined sub-component of the grid, and this required sub-grid could become more dense over 
time. Note that these concepts were discussed in the course of this Task Group’s work but have not 
been fully evaluated. They are not endorsed by this Task Group but should be evaluated further.  

HIGH ALTITUDE 
Recommendation 14.  Explore international harmonization of the NRS grid. 

 
Operators would welcome a grid that works around the world. This would ease current handoff 
challenges that exist using NRS grid points for flights between the US and Canada or Mexico. 
Additionally, many US and foreign operators fly aircraft in the US and other parts of the world, and seek 
international harmonization. 
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HIGH ALTITUDE 
Recommendation 15.  

Evaluate waypoint use and remove those that are not used and not 
required. 

 

In addition to the NRS grid, operators are expected to utilize waypoints in the NAS for planning and 
operating point-to-point operations. Criteria should be developed for removing waypoints, and an audit 
should be conducted of waypoint usage. The PBN RS should evaluate and recommend the removal of 
waypoints in conjunction with the transition from jet airway to Q route or NRS environment.  

Currently there are approximately 10,000 floating waypoints in the NAS, i.e., those that are not tied to a 
procedure or a route. Not all of these “orphaned” waypoints are necessarily in all navigation databases. 

HIGH ALTITUDE 
Recommendation 16.  

Any evaluation of or change to the NRS grid should be done collaboratively 
with all operational stakeholders. 

 

Multiple concepts of improvements to the NRS grid are suggested above – training process, controller 
displays, concepts for increasing grid density and international harmonization. Any changes done to the 
NRS grid should be evaluated and implemented with the participation of the broader aviation 
stakeholder community. This includes, but is not limited to, air traffic controllers, experts in 
ERAM/STARS/Advanced Technologies & Oceanic Procedures (ATOP), pilots, dispatchers, flight planning 
system vendors, navigation database vendors and flight management system manufacturers. There are 
enough topics for the NRS grid that require future attention that this Task Group suggests the FAA stand 
up a new Work Group focused on addressing these open questions. 

Additionally, the FAA has expressed an interest to evaluate options to change the NRS grid naming 
convention. If the FAA elects to consider new naming options, this too should be done with participation 
from the stakeholder community. Changing the naming would involve significant effort and investment 
from operators and ATC, so changing it should only happen if there is a clear logic and economic benefit 
for doing so. The current naming system is not “broken”, however, this Task Group agrees that it may be 
improved. During the course of this Task Group’s effort, new concepts for the naming convention that 
would improve density and make international harmonization feasible were proposed by members of 
the Task Group. These concepts are included in this report in High Altitude Appendix B for consideration. 
The Task Group does not endorse these concepts but suggests that they be given proper consideration 
by any future group that evaluates the NRS naming convention. 

Implementation of the PBN Route System 
Implementation of the PBN Route System in the NAS will be a significant undertaking. To achieve value 
from this significant effort, the implementation process must include affecting real change in the NAS. 
The approach taken by Walt Disney in designing walkways at the original opening of Disney World 
should be considered as a guiding principle for the PBN RS. At the time of opening, Disney elected to 
erect no sidewalks or fences, opting for open grass instead. He wanted to allow visitors to determine 
where they wanted to walk in the park and added sidewalks only after seeing where the grass was worn 
down. Ideally, the future route system in the NAS would be designed in a similar fashion – by 
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understanding where users want to fly and designing the NAS to offer the greatest amount of flexibility 
to maximize route efficiencies.  

The challenge is that there is existing structure in the NAS, in terms of routes, airspace structure and 
frequency coverage that was historically designed around outdated avionics using ground based 
navigational aids. The implementation process should seek to evolve the PBN route system, to the 
extent feasible, in the approach suggested by Walt Disney to utilize new technologies on the aircraft and 
within flight operating systems that airlines have invested in. This may incrementally evolve changes to 
facility boundaries and en route flows in the NAS. 

Lessons Learned from the Atlantic Coast Route Project (ACRP) 
During 2016, the ACRP project has been working to redesign the PBN route system along the Atlantic 
Coast. Lessons learned from this effort should be considered in planning implementation for the PBN RS 
initiative. The lessons include the following:  

• Design should be done by individuals who are directly involved with the operation. Individuals 
who are controlling traffic, flying or dispatching aircraft should identify the challenges in the 
current operation and the structural solutions. 

• The ACRP process fit within the existing .41 process for route development in which the PBN 
Leads and FPTs in the Service Centers drove the formal process. 

• The ACRP effectively utilized Subject Matter Experts and historical data from the Performance 
Data Analysis and Reporting System (PDARs) to evaluate routes filed against routes flown to 
understand how structure is used in the system 

• A first iteration of route design was done through a significant in person design workshop 
involving all key stakeholders – controllers, Service Center personnel, charting experts, 
individuals from flight standards, etc. Significant progress can be made in an initial session if the 
right individuals are involved. 

• After an initial design was developed, evaluation was conducted utilizing the Terminal Area 
Route Generation and Traffic Simulation (TARGETS). 

• After ensuring the design and fly-ability was acceptable a detailed analysis was completed using 
a simulation lab to model some level of increased demand and allow controllers and pseudo 
pilots to test the design. 

Overarching Recommendation 
HIGH ALTITUDE 
Recommendation 17.  

PBN RS needs to be implemented as a top-down multi-year funded program 
with national priority. 

 
Development and deployment of a PBN RS needs to be fully funded and a committed to through the 
transition period in terms of budget and adequate staffing. Without a thoughtful, programmatic 
approach, the system will continue to evolve in the piecemeal fashion it has to date, which will result in 
discontinuities and inefficiencies in the network, increased maintenance costs for the conventional 
procedures and NAVAIDS, and a slower evolution towards a PBN route system as the primary means of 
NAS navigation. 
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Working Group Structure 
HIGH ALTITUDE 
Recommendation 18.  

A National Working Group (NWG) for PBN RS that includes representatives 
from operators should be established to oversee the national PBN RS effort. 

 

There needs to be a national overarching group that is managing the process, ensuring integration and 
continuity across WGs and “launches” the individual, regional WGs with the appropriate SMEs. The 
function of this National Work Group would be to ensure synchronized development of PBN RS that 
precludes duplication of effort. It would be the centralized clearinghouse for supervision of all route 
development throughout NAS responsible to resolve any potential conflicts from competing projects. 

The National Work Group should include representatives from local operational facilities, the Command 
Center, PBN office, Air Traffic Procedures (AJV-8), airlines, business aviation, etc. Flight operators are 
particularly interested in understanding the development of route system designs from the earliest 
stage of the process and would like to have a “seat at the table” from the beginning. 

HIGH ALTITUDE 
Recommendation 19.  

The proposed regional design group structure in the PBN RS CONOPs is 
logical though consideration should be made to splitting the Mississippi 
Valley into a North and South sub-section; the National Work Group should 
make the decision. 

 

The following diagram, which is Figure 6-2, from page 42 in the FAA’s draft PBN RS CONOPs represents 
the proposed regional group structure in the CONOPs:  

 

The following aspects of the proposed CONOPs workgroup structure are logical:  

• The groups on the East and West coast will be primarily concerned with North/South flows 
making the physical structure of the East Coast and Western Pacific & Alaska groups consistent 
with the predominant flows. 

• The Big Mountain group is the region with the least need for route structure and the group 
anticipates more structure will be dissolved in this area than others. 

• The Mississippi Valley group is the one the National Work Group may consider splitting. 
• A Sixth workgroup focused on Transcontinental flying may be required as well. 
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HIGH ALTITUDE 
Recommendation 20.  

The Regional Work Groups conducting the detailed local design of routes 
should include a cross-section of experts with front-line experience. 

 
Controllers who are working traffic, time-based systems experts, Traffic Flow Management, dispatchers, 
pilots, flight planning system vendors who are developing the flight planning systems, etc. Front-line 
personnel would have time commitments to the PBN RS activity but it would not be an extended full-
time responsibility for these individuals.  

Process Recommendations 
The PBN RS CONOPs calls for utilizing the process described in FAA Order 7100.41A, PBN 
Implementation Process, (.41) for route development. The process provides a development and 
implementation process for PBN procedures and/or routes. The process meets requirements of the 
Safety Management System (SMS) and is deemed compliant by Office of Safety. The .41 process 
implements a work group business case analysis process for proposed new or amended PBN procedures 
and/or routes. New and amended procedures are processed in accordance with applicable design 
criteria and environmental and public outreach polices and directives. The five phases of the .41 process 
are as follows:  

 
Figure 9 FAA's Five Phase Dot 41 Process 

The group accepts this approach for PBN RS with some recommendations to adjust the process:  

HIGH ALTITUDE 
Recommendation 21.  

Preliminary activities for PBN RS implementation should focus on data 
gathering and establishing appropriate Regional Workgroups. 

 

For application of the .41 process to the PBN RS, the following focus is suggested for Phase 1:  

Background data, including heat map data on route and route segment usage as well as operator input, 
should be gathered, prepared and studied in this phase. This should include actual filing by segment and 
the corresponding usage for these route segments. When routes are filed but not used, data should 
include what flight track is operated instead. Using historical data provides an important perspective but 
is naturally limited by today’s structure and LOAs and SOPs. 

Additionally, a combination of operators, flight planning vendors or air traffic analysis companies should 
compile data on what tracks operators would operate with no constraints. This theoretical analysis 
would serve to measure the impact that current constraints such as a LOAs, SOPs and SUAs have on 
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operations. Understanding the difference between current and optimal may serve to drive design 
activity.  

Local designers should leverage existing route filing and usage as well as ideal flight tracks as submitted 
by industry as input to the design process. Such information should be considered in the design process 
while always applying the rule that PBN design should limit structure to the fullest extent given airspace 
complexities. Additional data input into this process would be any issues that impact the movement of 
sector boundaries, such as spectrum studies. This phase 1 would parallel the study team activity of the 
Metroplex efforts. 

HIGH ALTITUDE 
Recommendation 22.  

All proposed PBN structure must be validated by the regional workgroup 
against a Decision Tree using national criteria during the Design Activities 
Phase. 

 

The Design stage of PBN RS should include an initial design of route structure that is then compared and 
validated against national criteria. The diagram below represents Task Group’s perspective on a national 
criteria decision tree to validate the need for structure: 

 

Figure 10 Decision Tree to Validate Proposed High Altitude Structure 

Note that the national level criteria are those discussed in the Criteria section above. For any given 
airspace, a design team will ensure that each individual component of structure meets at least one of 
the national criteria noted in the picture above.  

Create, Remove, Retain, Optimize 
The original PBN RS CONOPs includes the idea of creating Q routes, removing Q or J routes, retaining 
existing Q routes or optimizing existing Q or J routes. The implementation thinking in this report is 
heavily influenced by the experience of the ACRP in which structure was designed not at an individual 
route level but instead for an airspace. The product of a design exercise is a set of routes that is 
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intended to meet the air traffic structural needs for the airspace going through PBN RS design. 
Comparison of this set of designed routes to what exists in that airspace today leads back to the original 
concept of Create, Remove, Retain, Optimize. Reconciliation of the future design with current means 
any of the following may be required to adjust the airspace structure to achieve the future design:  

• Retain existing Q route 
• Optimize an existing Q route 
• Remove an existing Q route and not replace it 
• Remove a Jet route and replace with either the same Q route or an optimized Q route 

Remove a Jet route and not replace it 

HIGH ALTITUDE 
Recommendation 23.  

During design development conduct early tests on designs utilizing state-of-
the-art evaluation and simulation capabilities. 

 

In an effort to avoid proceeding too far with development of an operationally infeasible design, analysis 
tools should be leveraged to simulate designs early in the process. Use of tools such as TARGETS and the 
ISim software served to provide early and important validations during the ACRP effort. 

HIGH ALTITUDE 
Recommendation 24.  

Any procedures or routes impacting the en route system (including Q routes 
proposed through the IFP gateway) should be redirected to the National 
Workgroup for evaluation against national priorities and assignment to 
regional WGs, as appropriate. 

 

Given the scale and complexity of the PBN RS effort, any external impacts to the PBN route system 
should not be handled independently of the PBN RS. Should any new route proposals be submitted 
through the Instrument Flight Procedures (IFP) Gateway or otherwise, they should be funneled to and 
adjudicated by the NWG and/or the appropriate Regional Work Groups of the PBN RS effort.  

HIGH ALTITUDE 
Recommendation 25.  

The PBN RS implementation process should formally evaluate and include 
mechanisms to account for key interdependencies. 

 

Given the complexity of the NAS and the PBN RS effort, it is not surprising that the PBN RS would have 
numerous interdependencies with other issues and aspects of the NAS. Notable interdependencies 
include, but are not limited to, the following:  

• FMS databases are limited in storage capacity. If routes are “doubled up” this could cause 
database challenges for operators. 

• Charting of routes: if both old and new routes are present at the same time, charts may become 
cluttered with route information 

• VOR MON Program: the sequential implementation of PBN RS needs to be synchronized with 
the VOR MON Programs’ sequence of decommissioning VORs and their corresponding impacts 
on ATS route structure 

• Time Based operations: Time, Speed, Spacing tools should be developed to handle traffic on PBN 
Q routes as well as those operating point-to-point 
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HIGH ALTITUDE 
Recommendation 26.  

The PBN RS process should plan for a staggered sequence of 
implementation. 

 

Designing and implementing PBN RS across the NAS will require resources and all Working Groups will 
not be able to work in parallel. Some resources will be required on multiple or all WGs. Hence, the 
National Work Group should identify the appropriate implementation sequence. 
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High Altitude Appendix B: Task Group Ideas for Alternative NRS Grid Naming  

Background 
The current National Reference System (NRS) is based on five characters, ½ degree latitudinal separation 
and 2 degree longitudinal separation. 

 

Limitations 
This current NRS has limitations that needs improvement to provide an efficient coordinate system for 
the future. 

• NRS is not worldwide compatible. 
• The use of the Air Route Traffic Control Center (ARTCC) in the naming convention is not 

conducive for future changes to ARTCC boundaries. 
• The latitude field uses repetitive values resulting in the same latitude identifier for multiple 

latitudes. 
• The longitude field uses repetitive letters resulting in the same latitude identifier for multiple 

longitudes. 
• Locating a specific point is not intuitive, and requires extensive knowledge and memorization of 

the entire system’s FIR/ARTCC structure. 

Objective 
This proposal will provide solutions to the current system’s limitations with following objective and 
constraints: 

• Worldwide compatible 
• Restricted to five characters 
• Will not use a mix of letters and numbers for a single identifier 
• Avoid the letters I,L,O,V, and Z to reduce confusion with numbers or other letters 
• Increase coordinate system granularity 

Solutions 
The following solutions will use X1 X2 X3 X4 X5 to describe the identifiers. 
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Solution 1 
• 1 degree latitudinal separation and ½ degree longitudinal separation 
• X1: First digit of the two digit latitude (0-9) 
• X2: Second digit of the two digit latitude represented by a letter that will differentiate North and 

South. 
o North: A=0N, B=1N, C=2N, D=3N, E=4N, F=5N, G=6N, H=7N, J=8N, K=9N 
o South: M=0S, N=1S, P=2S, Q=3S, R=4S, S=5S, T=6S, W=7S, X=8S, Y=9S 

• X3-4: First two digits of the three digit longitude. (00-35 east to west) 
• X5: Single’s digit and ½ degree of the three digit 0-359 longitude system represented by a letter. 

o A=0, B=0.5, C=1, D=1.5, E=2, F=2.5, G=3, H=3.5, J=4, K, M, N, P, Q, R, S, T, W, X=9, Y=9.5 

 

Solution 2 
• 1

10�  degree latitudinal separation and 1 degree longitudinal separation 
• X1-2: Latitude is divided into 90 two degree segments. (00-90 N→S) 
• X3: Each 2 degree segment is divided into 20 tenth degree segments. 

o A, B, C, D, E, F, G, H, J, K, M, N, P, Q, R, S, T, W, X, Y 
• X4: The 360 degrees of longitude are broken into 18 twenty degree sections represented by: 

o  A=0-19, B=20-39, C=40-59, D, E, F, G, H, J, K, M, N, P, Q, R, S, T, W,  
• X5: Single degree indicator within the 20 degree sections of longitude. 

o A=0, B=1, C=2, D=3, E=4, F=5, G=6, H=7, J=8, K, M, N, P, Q, R, S, T, W=17, X=18, Y=19 
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Solution 3 
• ½ degree latitudinal separation and ½ degree longitudinal separation 
• X1-2: The 180 degrees of latitude are labeled from North pole to South pole 

o AA → WY using A, B, C, D, E, F, G, H, J, K, M, N, P, Q, R, S, T, W, X, Y 
• X3-5: The 360 degrees of longitude are broken into 720 half degree sections numbers 0-719.  

 

Coordinate System Granularity 

          
Current NRS      Solution 1 

         
Solution 2      Solution 3 
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Additional Solutions 
Additional solutions that do not follow the initial constraints. 

Solution 3 (modified) 
• Latitude: AA → ZZ (Every 20 minutes / Requires 24 letters) 
• Longitude: 000 → 719 

Solution 4 
• Latitude: AA → ZZ 
• Longitude: 000 → 999 

Solution 5 
• Latitude: AA → ZZ (Every 20 minutes / Requires 24 letters) 
• Longitude: AAA → ZZZ 

Solution Comparison 
Current NRS: 
Latitude: ½°   Longitude: 2°   Dimensions: 360x180   Waypoints: 64.8k 

 

Solution 1 vs Solution 2 
Solution 1 is more intuitive due to its similarity with the current latitude/longitude coordinate system. 
Solution 1 provides numeric values for the latitude (based on the latitude naming convention) and 
longitude, while solution 2 uses a different numeric latitude naming convention and does not use 
numeric values for longitude. 

Solution 2 is more efficient for east-west flying in combination with jet stream patterns due to increased 
latitude fidelity over solution 1. Solution 2 has improved ease of use for pilots by having numbers and 
letter grouped separately, rather than going back and forth between numbers and letters. 

Database Concerns 
The entire grid system can be made available from Day 1 for utilization by operators (flight planning 
systems, dispatchers, pilots) and ATC. Operators with database capacity issues can add waypoints as 
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their database memory capability increases. The FAA can roll coordinate system requirements out in 
Phase.  This allows the operator to use as high a level of fidelity as they desire, but limits the ATC 
expectation to the current phase when rerouting aircraft via NRS waypoints. 

Summary 
All solutions: 

• Global naming convention, unlike the current NRS model that is strictly for the US. 
• Double the fidelity/capacity over the current NRS model. 

o 10x fidelity/capacity (Solution 2) 
• Not tied to center boundaries that could change in the future. It is not recommended to base 

the future naming convention of the national reference system off boundaries that were put in 
place decades ago, and are susceptible to change. 

• Do not reuse values for latitude or longitude, unlike the current NRS model that includes the 
same numeric value for multiple latitudes and the same letter for multiple longitudes. 

• Do not require any knowledge of the system’s FIR or center structure to locate waypoints, unlike 
the current NRS model that is based on ARTCCs. 

The solutions presented in this analysis increase efficiency, capacity, compatibility, and intuitiveness 
over the current NRS naming convention. 
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Recommendations for Low Altitude CONUS PBN Route System11 
 
PBN provides operational efficiency and cost savings that are already benefiting low altitude operators. 
It is clear that all categories of low altitude users have embraced PBN as it has become the predominant 
form of navigation. The low altitude Task Group evaluated flight plan filings, route conformance, 
avionics equipage statistics, and interviewed a wide range of stakeholders to ensure that the 
recommendations that follow account for the different perspectives and missions that take place below 
Flight Level 180 (FL180). What is clear from the information collected is that structure is not necessary in 
many geographic locations or operational scenarios; however, because of the necessity for many pilots 
to operate below icing conditions and at the lowest minimum IFR altitude, route structure will be 
needed in the low altitude domain for the foreseeable future.  

The Task Group validated and wholly supports the overarching guiding principle of the PBN RS: “PBN Air 
Traffic Services (ATS) routes where necessary and point-to-point navigation structure where it is not.” 
The decommissioning of VOR MON NAVAIDs and the PBN RS effort offers an opportunity for the FAA to 
ensure the structure that is in the NAS provides value to users and is effective. The Task Group found 
numerous opportunities to remove structure and to enhance the routes existing in the NAS to provide a 
greater benefit to operators.  

The Task Group concluded that the en route needs for certain users, namely helicopter operators and 
those who fly in the Alaskan region, are not being met. Both of these stakeholders routinely operate at 
low altitude and in challenging conditions. The safety and efficiency of their operation is being 
negatively impacted by neglected infrastructure, outdated FAA policies, and the lack of committed 
agency resources. In order for these operators to make the financial commitment to equip and 
participate in the PBN RS, the FAA needs to invest in providing the necessary infrastructure and 
modernization of policy. Until the FAA addresses these barriers, the NAS will not be able to collectively 
move forward and realize all the PBN RS benefits. The Task Group believes implementing the following 
recommendations will bring us closer to achieving the FAA’s and user’s goals, and we acknowledge that 
the recommendations need not be implemented in parallel.  

Future Desired State 
The following section describes how the Task group anticipates a notional flight would operate in the 
future low altitude PBN Route system. In the graphic, the following scenario occurs:  

1. A flight departs a general aviation airport using a departure procedure and continues direct to their 
first waypoint for point-to-point flight. 

2. The aircraft encounters a large area of SAA and uses a PBN Tango Route, or T-Route, or Victor 
Airway to transit this area efficiently.  

                                                           
11 As noted in the Introduction, Low Altitude is Flight Level 180 and below and CONUS references the Lower 48 
Contiguous states. 
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3. After passing the SAA, the flight continues at the lowest Minimum Instrument Flight Rule Altitude 
(MIA) to remain clear of icing. The charted Grid MIA allows safe point-to-point operations at low 
altitude. The pilot may also use a route to transit an area of high terrain to remain at a low en route 
altitude. 

4. For non-Global Navigation Satellite System (GNSS) aircraft, NAVAID to NAVAID navigation will still be 
conducted 

5. For Air Traffic Control (ATC) to efficiently separate aircraft in a non-radar environment, structure will 
be utilized to transit these areas. Aircraft will proceed point-to-point when operations allow. 

6. Structure will be necessary in congested airspace, such as Class B, to allow transient aircraft to 
efficiently circumvent or pass through the airspace. Helicopter access will be enhanced via a 
helicopter only route structure. 

7. Finally, the aircraft will proceed direct to the Initial Approach Fix (IAF) tied to the instrument 
approach the aircraft will fly at their destination airport.  

 

Figure 11 Future Desired State for Low Altitude Route System 

Implementation Concept – Service Center Approach for RNAV12 Routes  
 

CONUS LOW ALTITUDE 
Recommendation 1.  

The Task Group supports utilizing the JO 7100.41 process for PBN RS 
development and recommends geographically separating the work by 
Service Center and Alaska. 

                                                           
12 Throughout this report, RNAV routes refer to both T and TK routes 
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The Task Group supports the PBN RS CONOPs proposal that route design be conducted at the Service 
Center level. Service Centers are also utilized for the MON program and it would be ideal that these 
programs be coordinated. In CONUS, the VOR MON will drive the implementation sequence for adding 
or removing route structure so the MON program office must be included in the coordination process. 
Routes may also be proposed through the Instrument Flight Procedure (IFP) Gateway in CONUS. 

In Alaska, the group recommends the Western Service Center establish a Working Group focused on a 
more comprehensive evaluation, design, and development of low altitude route structure. 

A national coordination office that would be aware of all route efforts was also validated and supported. 
Additional coordination with local users and air traffic facilities in Alaska, Hawaii, and the Caribbean is 
needed given their local peculiarities. 

Decision Tree for Route Structure  
As low altitude route amendments or new routes are proposed through the VOR MON Program, from 
the IFP Gateway or through an Alaska region design effort, the FAA will need criteria to evaluate each 
route. To identify when route structure is beneficial, the committee created several decision trees. 
These decision trees were foreseen to be used by the FAA as part of the Baseline Analysis Report (BAR) 
to determine if a route is warranted as part of the JO 7100.41 route implementation process or as part 
of an existing airspace review.  

CONUS LOW ALTITUDE 
Recommendation 2.  

The FAA should create, remove, optimize, or retain route structures based 
on the criteria detailed in the decision trees below. 

Attachment 4 - Recommendations for the Performance Based Navigation (PBN) Route System



 

56 | P a g e  L o w  A l t i t u d e  C O N U S  P B N  R o u t e  S y s t e m  

  
 

 

Figure 12 Decision Tree for Evaluating New Routes 

New structure case studies 

• Traverse congested/complex airspace 

Routes through a busy terminal area or complicated airspace provide efficiency and value. One example 
is T-319 which was created to provide “routing through, around and over the busy Atlanta terminal 
airspace,” according to the FAA’s Final Rule. Another example is T-261 which transits San Francisco and 
Oakland airspace, providing efficient access to general aviation airports in the southern area of the Bay. 

• Circumvent Special Activity Airspace (SAA) 

With a growing number of SAA in the NAS, providing efficient routes that circumvent military airspace, 
when active, and allow operations to proceed efficiently are important. An example is T-209 which was 
created in the Augusta, GA area “to assist pilots navigating around the Bulldog A Military Operations 
Area (MOA),” per an FAA Federal Register notice. 
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• Traverse mountainous area 

Routes in mountainous areas have unique benefits as they allow aircraft to fly lower altitudes in areas 
where performance limitations can be a factor (high altitudes) and can allow aircraft to remain out of 
icing conditions. In 2016, Seattle Air Route Traffic Control Center (ARTCC) requested several T-Routes to 
transit the Cascade mountains to help general aviation remain clear of icing conditions.  

• Transit large area of non-radar 

Gaps in surveillance coverage occur most frequently at low altitudes. In an expansive area of non-radar 
in South Dakota, T-288 was established to facilitate efficient operations in an airspace previously rarely 
utilized. Although, there is not a high volume of traffic in the area, the complexities posed by the varied 
types of traffic, all using the same airspace, make the airways invaluable for separation. 

• Other operational need 

The Task Group expects there will always be unique situations where a route may have value but not be 
covered by one of the categories discussed above. For example, T-616 in rural Michigan was established 
“to accommodate route changes being made in Canadian airspace as part of Canada's Windsor-Toronto-
Montreal (WTM) airspace redesign project,” per the FAA’s Final Rule. The Task Group believes 
international route harmonization is one of many important considerations that could fall under this 
criteria bucket. See CONUS Low Altitude Recommendation 39. 

Another consideration that falls within this bucket is helicopter routes. Although there are only two TK-
Routes in the NAS, these routes have considerable value for ATC and are utilized by helicopter 
operators. These routes should be the beginning of an expanded helicopter route structure, and 
helicopter routes should be considered valuable per the “other operational need” bucket.  
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Figure 13 Decision Tree for Evaluating whether to Optimize, Remove or Retain Existing Route13 

Existing structure case study 

In 2016, the Brainerd VORTAC, located in Minnesota, was announced as scheduled for decommissioning 
due to a land lease issue. This decommissioning impacts several Victor Airways in an expansive non-
radar area. Following the decision tree for these existing Victor Airways, one can determine the answer 
is “No” to all the Victor Airway specific questions and then move to identifying whether these routes 
may be of value as a T-Route, as this route is focused on fixed-wing aircraft.  

                                                           
13 This Decision Tree is for CONUS only.  Issues pertinent to Optimizing, Removing, or Retaining routes in Alaska are 
detailed in the Alaska section.  See Alaska Low Altitude Recommendations 5 and 8 for further discussion on Victor 
and Colored Airways in Alaska. 
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The historical filings are assumed to be low due to this being a sparsely populated area of the US. One 
must now determine the value of the route by answering each of the five sub questions. The answer is 
“Yes” to the question regarding a large non-radar area. Minneapolis ARTCC has already requested 
rulemaking for new T-Routes to replace the Victor Airways impacted by the decommissioning of the 
Brainerd VORTAC. There would be a noticeable impact to efficiency should there be a lack of route 
structure in this area. The Brainerd VORTAC and the intersections along the Victor Airways will all 
become RNAV waypoints. The Brainerd example also highlights a successful engagement with local users 
as general aviation, flight schools, and local commercial operators were all involved in the route 
development.  

Decision Tree considerations 

• Qualitative and quantitative input 

Like many existing routes, the utilization or flight plan filing numbers may be considered low; however, 
removing or modifying an existing route should not be determined solely based on quantitative data. 
Many less frequently used routes provide value, therefore it is important the qualitative analysis be 
applied, as provided in the Decision Tree. Later in this report, see CONUS Low Altitude Recommendation 
37. 

• User and facility feedback 

It is important to solicit feedback from local users and air traffic facilities when considering removing 
route structure. Not all of the unique impacts can be identified without receiving local feedback. This 
can be accomplished through the Regional Airspace and Procedures Team (RAPT) and/or circularization 
process currently utilized by the VOR MON effort. Including industry during the creation and 
optimization process is also important. See CONUS Low Altitude Recommendation 35. 

• Replacing Victor Airways with T-Routes  

The FAA should avoid creating T-Routes that overlay existing Victor Airways which are being removed 
due to VOR MON. To get the full benefits of PBN, it is beneficial to avoid creating structure based solely 
on the legacy positioning of routes based on NAVAIDs. It is important an analysis is conducted to 
determine whether replacement structure is needed. However, should the FAA be limited by the 
number of T-Routes available, they should retain additional Victor Airways to provide a valued and 
cohesive route structure. See CONUS Low Altitude Recommendation 8. 

• The design process should include an assessment for whether a route has the lowest possible 
Minimum En route Altitude (MEA) 

As the FAA designs new routes and reviews existing routes, achieving the lowest possible MEA is an 
important part of the criteria for how that route is finally implemented. A low MEA is a high priority for 
low altitude operations. See CONUS Low Altitude Recommendation 17. 
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CONUS LOW ALTITUDE 
Recommendation 3.  Future new low altitude routes in CONUS should solely be RNAV routes. 

 

The Task Group did not see a benefit in the creation of new Victor Airways in CONUS. The equipage 
statistics and trend support the PBN NAS Navigation concept. Implementing additional conventional 
routes would be counter to that strategy. 

CONUS LOW ALTITUDE 
Recommendation 4.  

A new RNAV route should be implemented in conjunction with the removal 
of pre-existing routes. 

 

The FAA staff developing and maintaining routes have limited capacity, and the removal of many Victor 
Airways should assist in the long-term by allowing staff to focus on a consolidated route structure. 
However, many new RNAV routes, primarily T-Routes, will be needed in places where Victor Airways will 
be removed, and the new route should be implemented in conjunction with the removal of any 
preexisting route. Ensuring this process takes place in the correct order is important to the overall 
reduction of staff time, especially as it pertains to the mandatory environmental review process. Having 
both airways charted at the same time can also cause clutter issues and increase the overall workload 
for the FAA. The FAA should work to reduce the development time required for new routes. 

The FAA should minimize the number of chart cycles a new RNAV route may be overlaid on a 
conventional route when the goal is for the conventional route to be removed. Having both airways 
charted at the same time can cause clutter issues. It would be beneficial to synchronize the conventional 
routes decommissioning with the activation date of the new RNAV route and thus have no overlap on 
the chart.  

Resiliency 
VORs are recognized to be the backup navigation source for low altitude operators should GPS become 
unavailable. For CONUS, the VOR MON is being enacted and is outside the scope of this group; however, 
the MON was continually validated through committee discussions and considered to be sufficient.  

CONUS LOW ALTITUDE 
Recommendation 5.  

The FAA should more accurately define the impacts of GPS intentional 
interference events as they relate to real-time navigation, and improve the 
process of communicating the impacts of these events to internal and 
external stakeholders-- including providing interference advisories on the 
Notice to Airmen (NOTAM) Search website. 

 

The FAA should work to minimize the impacts of intentional GPS interference and should consider 
tasking the TOC to evaluate the existing process and provide recommendations. Real-time awareness of 
GPS service disruptions is critical to operational efficiency. The interference flight advisory notices are 
currently provided on the FAAST webpage, which is not a normal preflight resource. Pilots find the 
notices helpful as they include a graphic of where the interference impact is occurring; however, 
providing these notices on the NOTAM Search website and linking them to the applicable NOTAM will 
assist with pilot situational awareness when conducting preflight planning.  
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The current notification process results in a NOTAM that is applicable to large regions resulting in 
operator confusion as to how credible the NOTAM truly is.  The FAA currently lacks the data to quantify 
the impact of predictable intentional GPS disruption on aircraft. As we transition to a satellite-based 
navigation and surveillance NAS, it is important these impacts are understood so that they can be 
mitigated and so operators can be better informed.  

Reducing the impact size to a more finite area, one based on an increased likelihood, would be 
beneficial for operators. The FAA should conduct a study to determine if a smaller, more probable area 
of impact could be depicted, and should take action on the improvements proposed in the PBN NAS 
Navigation Strategy regarding communicating interference events. The FAA should make it a priority to 
protect the reliability and availability of GPS, especially at the low altitude levels. 

Ultimately, large-scale events of GPS interference further discourage Automatic Dependent Surveillance-
B (ADS-B) and GPS equipage.  

CONUS Non-Directional Beacon (NDB) Airways 

CONUS LOW ALTITUDE 
Recommendation 6.  

Colored Federal Airways should be transitioned out of the CONUS en route 
structure (excludes the Caribbean). 

 

The Performance Data Analysis and Reporting System (PDARS) data shows 99% of the utilization of 
several en route NDBs are navigated by RNAV capable aircraft. NDBs no longer serve a purpose as part 
of the CONUS en route infrastructure.  With only a few airways based upon NDBs remaining in CONUS, 
and the PBN NAS Navigation Strategy to remove NDB approaches by 2025 and most NDB infrastructure 
by 2020, this Group did not see a benefit in the long-term retention of Colored Federal Airways. 
Additionally, other colored airways in CONUS, such as Atlantic Routes, no longer need to have NDBs as 
anchors; these anchors can be replaced with RNAV waypoints and the route transitioned to require 
RNAV capability.  

Each existing Colored Federal Airway has unique benefit so each one was analyzed for specific 
recommendations. Two Colored Federal Airways remain in CONUS according to the JO 7400.9: G-13 in 
NC and B-9 in FL.  

• G-13 should be replaced by extending T-243 and turning Manteo NDB (MQI) into an RNAV waypoint.  
• B-9 should be replaced by a T-Route due to its importance for general aviation access to the Florida 

Keys. It is important the existing low MEA is retained.  

CONUS LOW ALTITUDE 
Recommendation 7.  

While international NDB airways will remain in the CONUS, the FAA should 
ensure these airways are maintained. 

 

Certain NDB airways that transit CONUS airspace may not comply with US Standards for Terminal 
Instrument Procedures (TERPS) or ICAO Procedures for Air Navigation Services – Aircraft Operations 
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(PANS OPS) criteria. For example, B-64614 may be impacted by an obstruction that could require the 
MEA to be considerably higher; however, it appears to have an artificially low MEA. The low MEA makes 
it particularly valuable to operators but safety could be compromised. This airway should be replaced 
with an RNAV route that would span from Key West to Marathon and that would retain the colored 
airways’ low MEA. It is important that these routes are periodically reviewed by the FAA office with 
oversight authority to ensure new obstacles are taken into account. In the case of B-646, Miami ARTCC 
is responsible for maintaining the route with the service center coordinating obstructions.  

Number of Available RNAV Routes 
 

CONUS LOW ALTITUDE 
Recommendation 8.  The FAA needs to request a larger allocation of RNAV Routes. 

 

The US has been allocated 300 T-Routes by ICAO, and approximately 130 T-Routes are in place today.  
There will be an increasing need for low altitude RNAV routes during and after the PBN RS transition, so 
it is foreseeable that more than 300 unique routes will be necessary for the US. The existing number 
limitation should not be allowed to prevent the enactment of a route that would improve efficiency or 
safety for an area. 

The current allotted amount of 150 TK-Routes will not be sufficient to meet the needs of the growing IFR 
helicopter community. Helicopter operators are an increasing user of the IFR system and need better 
infrastructure in order to achieve the full benefits of PBN. As the National Transportation Safety Board 
(NTSB) has stated, a more effective IFR system specific to helicopters would allow the Helicopter Air 
Ambulance (HAA) industry a safer environment in which to complete their critical mission. The Task 
Group echoes the NTSB’s recommendation (see Safety Recommendation A-09-093 and A-09-94) and 
believes a robust helicopter route structure is necessary. 

The FAA can obtain the greatest value from the number of routes currently allocated by using the same 
RNAV route identifier for several segments that may not necessarily be contiguous. Additionally, the 
FAA, should it become necessary, could retain certain Victor Airways when that airway segment is 
anchored by MON VORs and there is no availability of route designators to implement the preferred 
RNAV route. 

Non-Radar 
 

CONUS LOW ALTITUDE 
Recommendation 9.  

The FAA should identify the areas projected to lack surveillance coverage in 
2025 and evaluate the benefit of expanding ADS-B coverage to surveil these 
areas. 

 

Expanding ADS-B surveillance coverage in remote areas would enhance the efficiency of the airspace by 
reducing the separation required between aircraft operating on point-to-point routings.  Pilots would 

                                                           
14 B-646 is a Bahamas route that goes through FAA controlled airspace.  It is an international route; however, its 
construction and maintenance is still the FAA’s responsibility. 
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save time, fuel, and money by flying point-to-point instead of an inefficient airway system that is 
predicated on ground-based NAVAIDs.  This could ultimately lead to more operators recognizing the 
benefit of equipping with PBN equipment and ADS-B.  The greater accuracy of ADS-B surveillance will 
contribute to better search and rescue.  Additional benefits of ADS-B apply to helicopters, see 
Recommendation 33. 

Case study 

There are numerous gaps in radar and ADS-B surveillance in the Powder River Training Complex area of 
North and South Dakota. For example, ADS-B coverage is not available at the MIA or MEA north of Rapid 
City, SD in the vicinity of the Powder River Training Complex. Increasing surveillance coverage to lower 
altitudes in this area would increase the efficiency of point-to-point operations by allowing the use of 
radar separation as opposed to the use of non-radar separation, as well as the through put of the routes 
in that area, such as V120. 

CONUS LOW ALTITUDE 
Recommendation 10.  

The FAA should solicit industry input into the Airport Surveillance Radar 
(ASR) decommissioning CONOPs. 

 

The FAA Surveillance and Broadcast Services (SBS) program office is considering decommissioning more 
than 80% of terminal radars in CONUS as ADS-B equipage increases. Removing legacy radar systems will 
impact the surveillance coverage in many of the areas where ADS-B equipage may be limited, such as 
areas not near Class B or C airspace in CONUS. It is foreseeable many aircraft in remote areas will not be 
equipped with ADS-B so there would be an increase in non-radar operations, and in inefficiency, should 
the ASR be decommissioned. Once the FAA drafts the decommissioning CONOPs, industry should be 
involved in its validation.  

NAVAID sustainment plan 
 

CONUS LOW ALTITUDE 
Recommendation 11.  

The FAA should ensure there is a long-term, funded sustainment plan for 
those NAVAIDs determined to be integral to the NAS. 

 

VORs, TACANs, and Distance Measuring Equipment (DMEs) will remain key components of the resiliency 
and navigation structure and they should be maintained with a high degree of availability. The average 
age for 94% of VORs and 100% of TACANs is over 30 years old; however, the FAA lacks a long-term 
sustainment plan for these critical NAVAIDs. Sustaining the navigation infrastructure on which the 
remaining route system is based upon is critical. 

CONUS LOW ALTITUDE 
Recommendation 12.  

The FAA should consider the MON needing to be in place beyond 2045 so 
must put in place an infrastructure recapitalization plan. 

 

Cannibalizing parts from VORs being decommissioned to sustain other equally old systems should be a 
short-term plan, not long-term. There is not a foreseeable resiliency plan for the majority of aircraft 
which is affordable and effective beyond the VOR system that currently exists.  Hence, the MON is likely 
to be necessary for many years. 
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Point-to-Point Navigation Strategy 

The Committee reviewed all available equipage and operations data, and various general aviation pilots’ 
surveys to understand how pilots file and fly below FL180. The results indicate overwhelmingly that 
pilots have embraced point-to-point flying and PBN equipage. The Committee endorses the concept of 
limiting route structure to only those areas where it would be of value, as indicated by the 
recommendations, and promoting point-to-point in all areas of the NAS that can support it.  

Waypoint System 
 

CONUS LOW ALTITUDE 
Recommendation 13.  

For those VOR MON NAVAIDs that are decommissioned and those airways 
that are correspondingly removed, create an RNAV waypoint at the previous 
NAVAID location and retain all fixes and intersections along that route 
currently in place by amending their definition to that of an RNAV waypoint. 

 

With the removal of much of the route structure and their defining waypoints, there will be a gap in how 
pilots can navigate and how they communicate their route to ATC unless a waypoint system remains. 
This effort is already being implemented by the MON Program Management Office (PMO) as part of 
their draw down effort and should be sustained. The Task Group concluded that where waypoints are 
needed today, they will be needed during the transition to the PBN RS. Without the retention of these 
waypoints, the VOR MON would cause an increasing amount of inefficiency in navigation and 
communication. For those VOR MON NAVAIDs that are decommissioned and those airways that are 
correspondingly removed, create an RNAV waypoint at the previous NAVAID location and retain all fixes 
and intersections along that route currently in place by amending their definition to that of an RNAV 
waypoint.  

CONUS LOW ALTITUDE 
Recommendation 14.  

The FAA should: (a) retain the existing five letter pronounceable name for 
the conventional intersections/fixes that are transitioned to RNAV 
waypoints; (b) if no NAVAID is to be retained, create an RNAV waypoint at 
that same lat/long and evaluate utilizing a five letter pronounceable name 
that is related to the NAVAIDs original name; and (c) if the DME is retained, 
continue to utilize its three letter identifier. 

 

Low altitude operations will continue to be heavily dependent on radio communications so retaining 
pronounceable waypoint names is critical to efficient communication. The name of a decommissioned 
NAVAID should be used for its five letter pronounceable name as part of becoming solely an RNAV 
waypoint. For example, the Patuxent VORTAC (PXT) is being decommissioned and, should the DME not 
be a retained, a new RNAV waypoint named PTXNT could be effective.  

The committee did not see any value in the Navigation Reference System (NRS) waypoint grid system 
being extended below FL180. Pronounceable names are important to low altitude operations and the 
NRS system could cause considerable educational and operational issues.   

CONUS LOW ALTITUDE 
Recommendation 15.  

There needs to be a defined process for users and local air traffic facilities to 
request new waypoints or request removal of unnecessary waypoints. 
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The FAA should modify the IFP Information Gateway to allow users a simplified process to submit 
requests for new waypoints. There must also be a process for local air traffic facilities to be able to 
request the removal of underutilized or redundant waypoints. The Task Group considered the local air 
traffic facility the best source for waypoint removal given their understanding of utilization and value. 

Class G Airspace 
 

CONUS LOW ALTITUDE 
Recommendation 16.  

In order to accommodate the expansion of point-to-point operations, the 
FAA should evaluate all airspace above 1,200’ AGL for establishment of Class 
E airspace. 

 

The FAA should proceed to rulemaking and provide justification for the effective removal of 
uncontrolled airspace in any area deemed to be of value; however, the safety benefits for the IFR 
operator conducting point-to-point through an area of controlled airspace was deemed to outweigh any 
negative impacts to those operators who need the weather requirement flexibility offered by 
uncontrolled airspace. Positive impacts of expansion of Class E above 1,200’ AGL, where justified, 
include separation services by ATC, vector capability by ATC, and reduction of MIAs in those areas. 

Allowing point-to-point flight in uncontrolled airspace above 1,200’ AGL can result in ATC not providing 
traffic separation services to aircraft under their control, pilots not being told when entering or exiting 
this area, and ATC unable to vector a pilot unless requested. It would increase efficiency and safety to 
replace high altitude Class G airspace with Class E airspace in areas beneficial for point-to-point flight. 

Providing Lowest Altitude for IFR navigation 
Pilots need to know how low they can fly in a given area. This is particularly important during icing 
conditions and in areas of high elevation where aircraft performance limitations can be a factor. This 
information is currently communicated to a pilot via the MEA of an airway. Pilots can reference crossing 
or adjacent airways to get a picture of what en route altitude they can expect. However, with the 
removal of many routes and the greater occurrence of point-to-point navigation, there is a gap in 
providing the lowest usable en route altitude to pilots.  Many of the recommendations that follow relate 
to the need to enhance information for pilots concerning the lowest altitude for IFR navigation. 

CONUS LOW ALTITUDE 
Recommendation 17.  

The FAA needs to ensure MEAs are established with an emphasis on 
providing the lowest possible altitude with consistency across the NAS. 

 

Ensuring we are obtaining all the benefits from an existing and future route structure is critical for 
efficient operations. Several airways exist today with higher MEAs than necessary due to an inefficient 
design. It is important operators see the benefit in equipping with PBN, so improving older RNAV routes 
with MEAs that match or are lower than the conventional route is important. 

Normally an air traffic facility or operator requests a route with flight procedure designers who conduct 
a feasibility study to evaluate that request. These user requests are not always stated in the most 
advantageous manner; however, flight procedure designers do not always feel it is within their authority 
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to diverge from the request to provide a more effective route. The FAA needs to ensure route 
developers are empowered to work directly with the proponent to design a final product that has 
efficient routing in terms of flight miles and MEA. This flexibility is key to future route structure 
supporting user needs. 

The Task Group analyzed several areas of MEA inconsistences and learned that in most cases the 
peculiarities were the result of newer criteria not being applied to an existing route. This newer criteria 
should be applied to routes as part of the four-year periodic review; however, largely due to increasing 
workload, the reviews are not evaluating the routes for compliance with all existing criteria. It is 
important route design policy be consistently applied to ensure pilots are provided the lowest MEAs that 
maintain safety.  

As navigation and automation technology advance, design criteria should be correspondingly updated. 
The FAA should strive to provide lower MEAs based on the best technology available. 

Case studies 

In Alaska, T-222 (BET to MCG) underlies V-480 but the RNAV route has a higher MEA than the 
conventional route. Due to T-222’s legal description having no waypoints along a 220 NM stretch, there 
is no opportunity for segmentation to mitigate obstacles. When evaluating this route between Aniak and 
ZIDMU, the controlling obstacle results in a much higher MEA than otherwise would be necessary if the 
T-Route was doglegged by just 1 NM north or if this route had additional segments.  

Helicopter routes need to be at altitudes that reduce the impact of icing.  LifeFlight of Maine has 
established a statewide system of PINS (point in space approach and departure procedures) linked to a 
route structure traversing the state with feeder segments from the islands and western mountains.  The 
system links rural hospitals, communities, and islands with the Maine’s three major trauma medical 
centers with extension into Boston.  In the absence of ADS-B to the ground and in order to maintain ATC 
radar coverage, the primary route structures are at elevations in which icing significantly limits the 
potential use of the routes.  An example is the NR06 Route linking Northern Maine Medical Center in 
Fort Kent (47.2587° N, 68.5895° W) with the trauma center in Bangor. At 3400’ altitude this is the 
highest route in the Northeastern section of LifeFlight’s procedures.  Other primary routes have similar 
icing impacted elevations with 2900’ as the highest in the Southern part of the state and 4700’ altitude 
in in the Northwest section. Lower MEA’s with adequate surveillance would significantly improve air 
medical services to rural communities. 

CONUS LOW ALTITUDE 
Recommendation 18.  

The FAA should update policy to remove the notice of proposed rulemaking 
requirement for ATS routes in the en route domain, as recommended in the 
PBN NAS Navigation Strategy. 

 

A frequently cited concern and barrier to improving older route MEAs is workload. Enabling a reduction 
in the MEA of many routes would require lengthy rulemaking that currently takes over 6 months. 
Removing the rulemaking requirement would allow efficient modifications to existing routes and the 
swifter enactment of new routes. The FAA must consider how the environmental evaluation of a low 
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altitude route would be able to proceed efficiently should the rulemaking component be altered or 
removed.  

OROCA not for Navigation 

CONUS LOW ALTITUDE 
Recommendation 19.  

The FAA should remove the Off Route Obstruction Clearance Altitude 
(OROCA) from IFR en route charts and replace with a Grid Minimum IFR 
Altitude (MIA) that can be used for off route RNAV navigation and that 
would assure a pilot compliance with Federal Aviation Regulation (FAR) 
91.177. A Grid MIA should be provided for Alaska with dimensions of 1 
degree of latitude by every 1 degree of longitude. 

 

The OROCA is depicted on en route IFR charts.  However, this altitude does “not provide the pilot with 
an acceptable altitude for terrain and obstruction clearance for the purposes of off-route, random 
RNAV” according to the FAA’s Instrument Procedure Handbook. The Grid MIA would consist of the 
OROCA grid square being retained.  The highest applicable MIA in that grid square would replace the 
OROCA value. Utilizing a Grid MIA would allow the retention of many of the benefits of a route structure 
and would communicate to pilots an acceptable point-to-point minimum altitude. The benefits of 
utilizing a gird MIA include: 

• It is similar to what ATC will clear aircraft for; 
• It is what pilots should expect; 
• Meets FAR 91.177 requirements (see NTSB A-98-081); 
• Includes ROC reductions, i.e., can be 1,500’ or 1,700’ AGL in certain mountainous areas (precipitous 

terrain considered); 
• Factors in controlled airspace (300’ buffer – same as routes, see FAAO 8260.19, 3-3-2); 
• Does not factor in radar surveillance;  
• Does not factor in communication coverage; 
• Incorporates low MEAs from existing routes (preserves benefits); 
• Provided for all areas of the NAS (all ARTCCs); 
• Very similar to OROCA;  
• Can be used for off route navigation. 

An example from Oakland ARTCC of what the Grid MIA would look like compared to the existing OROCA 
is depicted below. Each MIA sector altitude (in purple) is provided, the OROCA square is highlighted in 
thin red, the OROCA altitude is outlined in thick red and the Grid MIA altitude value (that would replace 
the OROCA altitude) in purple: 
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Figure 14 Example of Grid MIA Concept for Oakland ARTCC 

Alaska has many isolated points of high terrain that, without the finer granularity of the Grid MIA size, 
would render grid squares to be inaccessible for piston-powered aircraft wishing to fly point-to-point 
IFR.     

Below is an example from Anchorage ARTCC, comparing the Grid MIA concept to the existing OROCA.. 
Each MIA sector altitude is depicted in purple. The OROCA square is presented as a thin red line with the 
OROCA altitude values in red (located above the square adjacent to the highest MIA for each grid cell). 
The Grid MIA altitude that would replace the OROCA altitude is shown in blue, within the proposed 
smaller grid squares: 

 

Figure 15 Example of Grid MIA Concept for Anchorage ARTCC 
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CONUS LOW ALTITUDE 
Recommendation 20.  

The FAA should provide georeferenced MIA/MVA data for all ARTCCs and 
Terminal Radar Approach Control Facilities (TRACONs). 

 

The FAA provides MIA/MVA (Minimum Vectoring Altitude) charts for some facilities in a manner not 
ingestible by industry automation (in PDF format today) and not georeferenced. Operators would 
benefit from georeferenced information as it would allow third parties to find innovative ways of 
providing that information to pilots via data driven charting. Providing this information for all facilities in 
Aeronautical Information Exchange Model (AIXM)/Geography Markup Language (GML) can help pilots 
anticipate what the lowest usable altitude may be for a specific flight path.   

Education 
There is confusion among the pilot community regarding route planning and flight plan filing when it 
comes to off-route flying. In many cases, pilots receive short cuts in flight based on their RNAV 
capability. In other airspace, a pilot may file point-to-point but be given a new route clearance requiring 
them to utilize a circuitous route structure. An effort is necessary to communicate to pilots what the 
expectation is for point-to-point flying versus using the route structure, particularly for general aviation 
pilots who normally develop and file their own route.  

CONUS LOW ALTITUDE 
Recommendation 21.  

The FAA should evaluate whether the requirement to file a waypoint within 
200 NMs of a preceding center’s boundary is still necessary. 

 

The Aeronautical Information Manual (AIM) states in 5-1-8(d)(2)(f) that pilots filing RNAV flights must 
“file a minimum of one route description waypoint for each ARTCC through whose area the random 
route will be flown. These waypoints must be located within 200 NM of the preceding center’s 
boundary.” This requirement may have been necessary based on previous air traffic automation 
requirements which may no longer be applicable.  The requirements provided in the AIM should be 
removed from pilot guidance, or modified to reflect current needs. 

CONUS LOW ALTITUDE 
Recommendation 22.  

The FAA should publish best practices for point-to-point navigation in the 
Instrument Procedures Handbook and Instrument Flying Handbook to 
promote the culture shift to primarily random RNAV navigation. 

 

The current pilot literature is unclear on expectations and best practices for point-to-point filing. The 
Instrument Procedures Handbook and Instrument Flying Handbook are out dated and lacking guidance 
on off-route RNAV, and should educate pilots on the transition to a primarily PBN NAS. 

An ATC issued reroute is likely if a pilot does not frequently fly in that area and is unfamiliar with what to 
expect. Pilots are unsure if they should file direct to destination, to an IAF, or to intermediate waypoints 
and, if so, how far apart. ATC expectations are inconsistent and difficult to anticipate.  Clarifying these 
expectations in the Instrument Procedures Handbook and the Instrument Flying Handbook will improve 
pilot knowledge for point-to-point filing. 

Additionally, the FAA needs to ensure consistency and clarity on requirements for random RNAV 
operations in non-radar environment. The surveillance requirement for non-radar random RNAV 
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changed in 2014; however, primary instrument pilot guidance has not incorporated this change. It is 
important to keep information consistent and for there to be clarity between requirements in Alaska 
versus CONUS.   

CONUS LOW ALTITUDE 
Recommendation 23.  

The FAA’s guidance should be updated to encourage usage of the IFR system 
by helicopters in the NAS. 

 

The FAA should promote the safety benefits of IFR flying for helicopter operators and investigate ways 
to further operator acceptance. In order for helicopter operators to complete the challenging 
certification for IFR, utilize the IFR en route system and achieve the full benefits of PBN, the FAA must 
support the destination needs of this industry and promote the procedures available. Publishing a 
greater number of public Copter approaches and routes is critical to increasing operator utilization of 
the system.  

CONUS LOW ALTITUDE 
Recommendation 24.  

The VOR MON reception altitude should be shown using an interactive map, 
such as Google Earth, similar to what is provided for ADS-B coverage to 
improve operator awareness of en route impact. 

 

With VOR MON guidance being added to the AIM in 2017, it would be beneficial to provide a graphical 
depiction of the expected VOR service volume/coverage. Pilots would find it useful to understand the 
MON’s impact on VOR coverage. For example, a pilot may choose to fly into an area impacted by a GPS 
interference NOTAM as they were able to determine VOR coverage was acceptable for en route 
navigation, should their GPS become unusable.  

CONUS LOW ALTITUDE 
Recommendation 25.  

The FAA should modify pilot test questions to emphasize off-route RNAV as 
this would assist with increasing pilot’s knowledge and competency of these 
operations. 

 

The questions pilots encounter on knowledge tests are largely related to route structure and do not test 
pilots on the knowledge required for modern off-route en route operations. 

CONUS LOW ALTITUDE 
Recommendation 26.  

The FAA should promote the purpose and availability of the Instrument 
Flight Procedures Information Gateway. 

 

From an Alaska Airmens Association (AAA)/Aircraft Owners and Pilots Association (AOPA) survey, it was 
clear over 80% of Alaskan general aviation pilots were not aware of the IFP Gateway. It is likely 
awareness in CONUS is similarly poor. The FAA should promote this communication link between users, 
who can use the IFP Gateway to define their needs, and the procedure developers responsible for 
evaluating those requests.  

Part 95 Mountainous Areas Definition 
 

CONUS LOW ALTITUDE 
Recommendation 27.  

The FAA should conduct a study of all existing Part 95 designated 
mountainous areas to determine if these areas can be reduced in size. This 
study should include industry participation. 
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The definition for mountainous areas in Part 95 is overly conservative and does not reflect the advanced 
navigation technology available today which could allow a safe reduction in their size. The FAA should 
investigate the safety implications of improving the granularity of these areas (reducing areas 
designated as mountainous) while exploring the benefits of refining the definitions to allow lower 
MIAs/MEAs. Notably, the VOR MON program office identified the removal of several routes in the 
Western US Mountainous Area after determining those areas were relatively flat and the route’s 
removal would not impact operators. For example, many areas of Nevada are flat.  

 

Figure 16 Designated Mountainous Areas in the CONUS 

Higher quality digital elevation data is now available for Alaska. Modern analytical methods should allow 
increased spatial detail to identify and outline low-relief areas where reduced Required Obstacle 
Clearance (ROC) may be used to generate lower MEAs to help keep aircraft out of icing conditions. The 
FAA should revise their method of determining Part 95 mountainous areas to increase the percentage of 
non-mountainous areas, which impact the design of airways and FAR 91.177 altitude requirements. 
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Figure 17 Most of Alaska is designated as Mountainous Areas but significant  areas, such as around Kotzebue, are relatively low 
relief. 

Charting Shutdown NAVAIDs 

CONUS LOW ALTITUDE 
Recommendation 28.  

The FAA should chart all NAVAIDs that are permanently out of service with 
the crosshatched pattern to indicate shutdown status. 

 

NOTAMs are frequently published that indicate a permanently decommissioned or out-of-service 
NAVAID.  However, the FAA fails to indicate the intermediate phase on the aeronautical chart prior to 
decommissioning, when the NAVAID is removed from the chart.. A shutdown NAVAID is charted with 
crosshatches covering the frequency. Providing this visual indication that the NAVAID is unavailable for 
conventional navigation is important to supporting safe en route navigation. Shutdown status does not 
change the procedures tied to the NAVAID or utility of the NAVAID, but it does remove the NOTAM and 
changes how the NAVAID is charted.  

Case study 
A NAVAID that exemplifies this issue is the Lansing VORTAC (LAN) which has been out of service since 
September 20, 2010, or over six years. Through coordination with the applicable Service Center and the 
Aeronautical Information Service, the National Airspace System Resource (NASR) entry was correctly 
updated to indicate shutdown status for the November 10, 2016 charting cycle. Correctly charting the 
NAVAID’s operational status allows a NOTAM to be removed, increased visibility of the NAVAID’s 
unavailability for pilots not using RNAV, providing an instant indication that the NAVAID is only usable as 
an RNAV fix.  
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Alternatives to the Proposed Approach for Design and Implementation  
 
Helicopter Considerations 
 

CONUS LOW ALTITUDE 
Recommendation 29.  

The FAA should have a unified, national approach to develop and 
implement public RNAV routes that meet the needs of the helicopter 
community. 

 

Although point-to-point navigation occurs frequently for helicopter operators, there is an increasing 
demand for RNAV routes within this demographic given the need to fly at low altitudes, in congested 
airspace, and often to off-airport destinations. The demand for helicopter routes may not be fully 
appreciated by the FAA, given the routine nature of helicopter routes designed via third parties and as 
special (non-public) procedures.  

Newly certified helicopter routes should take advantage of the advanced capabilities of IFR equipped 
helicopters in that local area, and should be designed with lower MEAs than otherwise would be 
available with T-Routes, where possible. It is important for the FAA to develop this strategy in 
partnership with the helicopter community. The development of each unique route should include 
helicopter operators and air traffic engagement.  

Below are several factors that increase the value and utility of a route for rotary wing: 

• Lower MEA; 
• Connectivity to terminal (or intended destination) procedures (Point-in-Space approaches); 
• Allows ATC to support helicopter operations more efficiently, eliminating potential confusion for 

both pilots and controllers; 
• Supports enhanced use of helicopters for critical operations (HAA, disaster response, etc.); 
• Allows ingress and egress sequencing of congested airspace with minimal delay. 

When undergoing route development specific to helicopters, the FAA should evaluate the necessity of 
community outreach and education regarding noise. Noise continues to be one of the most vocal issues 
for members of a local community that oppose helicopter routes. It is important to ensure the local 
communities are involved in the route design process to mitigate noise concerns. Local education of the 
community should include explaining to the public that the the route will provide a greater capability for 
the HAA operators. The FAA should reference the NextGen Advisory Committee (NAC) Community 
Engagement approach. 

CONUS LOW ALTITUDE 
Recommendation 30.  

The FAA should establish an initiative to promote their ability to conduct 
helicopter route construction including automation to handle those 
requests efficiently. 

 

This initiative should receive adequate staffing and prioritization by the FAA (i.e., Flight Procedures) so 
the development time is similar to or less than that of any other route. FAA automation needs to be 
modernized to allow the application of helicopter-specific criteria. The safety benefits are numerous and 
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operators clearly see a value based on the number of special routes currently in use. The FAA should add 
a helicopter category within the Instrument Flight Procedures Information Gateway for routes. 

CONUS LOW ALTITUDE 
Recommendation 31.  

The FAA should initiate a demonstration project implementing an RNP 0.3 
helicopter route. 

The FAA should design and implement a helicopter route system that based on Required Navigational 
Performance (RNP) 0.3 navigation performance requirements. Routes should be designed with the goals 
of: (a) improving rotary wing access to congested city centers and critical areas (hospitals, heliports, etc); 
(b) having as low an MEA as possible; and (c) improving air traffic services available to IFR helicopters.  
The demonstration project should focus on resolving the issues related to a helicopter-only RNP 0.3 
routes, including: charting considerations, ICAO route identifier, and operator acceptance.  

In the spring of 2017, the FAA initiated a demonstration helicopter route project in partnership with the 
Maryland State Police and the Potomac TRACON. The routes are RNP 0.3 and wholly contained within 
Potomac’s airspace sectors. This committee strongly supports this initial project and believes it should 
be expanded and the lessons learned (and best practices) be leveraged for future helicopter route 
development. 

CONUS LOW ALTITUDE 
Recommendation 32.  

The FAA should initiate a program to assume the ongoing maintenance 
requirements for public-use and special (privately developed) helicopter 
routes. 

 

In order for the FAA to assume the responsibility for these routes and for them to be public, the routes 
must: (a) meet the FAA’s criteria for a TK-Route, T-Route, or new criteria yet to be established (for 
example, RNP 0.3 helicopter route); (b) be considered beneficial to the public (i.e., would be utilized by 
HAA operations and/or multiple commercial and private operators); and (c) would improve the ability 
for additional helicopters to use the IFR en route system. The FAA should conduct outreach on this 
voluntary program with all special route developers, sponsors, and maintainers. The FAA should ensure 
the benefits of participating in the program are advertised; however, it is understood some operators 
may not participate given the proprietary nature of specific routes. These public-use routes would then 
be charted, available to the public, and the FAA would be responsible for future associated costs to 
maintain them.  
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Figure 18 Example of privately developed Special Route that provides connectivity with Point-in-Space instrument approaches.  
Courtesy of LifeFlight of Maine. 

CONUS LOW ALTITUDE 
Recommendation 33.  

In areas with high potential for IFR helicopter operations, the FAA should 
establish (a) additional ADS-B radio stations to enable surveillance coverage 
to altitudes equal to that of the controller MIA/MVA and (b) radio sites 
where reception issues regularly require the helicopter to operate above 
MIA/MVA. 

 

Echoing previous NTSB recommendations, increasing helicopter IFR operations requires an investment 
and expansion in the infrastructure necessary to support them. The FAA should identify those areas that 
would benefit from increased surveillance coverage and evaluate expanding coverage in these areas. 
Expanding ADS-B surveillance should be a key initiative given it supports PBN operations and greater 
coverage would improve operator acceptance.   

Communication should be improved to at least that of FAR 91.177, Minimum Altitudes for IFR 
Operations, in areas where helicopters frequently operate. Requiring helicopters to fly at higher 
altitudes puts them at greater risk for icing and outside of their usual altitude range. Ensuring 
communications with helicopters are continuously available at the MIA/MVA in high traffic areas 
supports the helicopter community’s needs.  

An example of where ADS-B surveillance was improved specifically for helicopters was in the Gulf of 
Mexico15. Before ADS-B, helicopters operated in its own 20-by-20 mile airspace grid during periods of 
low visibility. With ADS-B, helicopter operators substantially increased the number of flights conducted 
on IFR flight plans with pre-ADS-B filings going from about 1,500 a year to almost 20,000 for one large 

                                                           
15 See https://www.faa.gov/nextgen/library/media/getsmart_gomex.pdf for additional detail on this case study. 

Attachment 4 - Recommendations for the Performance Based Navigation (PBN) Route System

https://www.faa.gov/nextgen/library/media/getsmart_gomex.pdf


 

76 | P a g e  L o w  A l t i t u d e  C O N U S  P B N  R o u t e  S y s t e m  

  
 

Gulf helicopter operator when surveillance was implemented. The ADS-B surveillance capability allowed 
increased en route efficiency16 for the helicopter operators and has increased the safety of the 
operations. Surveillance in the Gulf has also greatly increased ADS-B equipage rates locally. 

Over 47 million Americans in rural areas depend on medical helicopters for access to time sensitive 
trauma, cardiac, and stroke care.  ADS-B coverage at the ground to 500’ AGL is significantly lower in rural 
and mountainous regions than in more urban centers.  These same areas also present challenges to 
coverage by ATC ground based radars.  As examples, in the urban northeast over 50% of the land mass 
of Vermont, New Hampshire and Maine is not covered by ADS-B at 500’.  Effective ADS-B surveillance is 
critical to helicopter IFR operations to maintain working altitudes below icing. 

Caribbean & Hawaii 
Although the Caribbean and Hawaii were included as part of the CONUS Low Altitude Task Group, 
additional study and local engagement is needed to fully account for the operators needs during the 
transition to 2025 and beyond. The Task Group made some initial conclusions and general observations 
that we believe the FAA should consider as they look at the routes in these locations and work to 
develop a complete CONOPs. 

• Local operator and air traffic facility input is needed when drafting the Caribbean and Hawaii 
section of the PBN RS CONOPs. 

The Task Group supports not removing conventional routes until evaluating the RNAV equipage levels 
and local support for structure removal. Hawaii and the Caribbean are in the scope of the PBN RS 
CONOPs, but they have unique local peculiarities that make a national policy difficult to apply, similar to 
Alaska. Removing, replacing, or modifying routes in these locations would best be conducted with 
greater local input than what would occur in CONUS. 

• The Task Group validated and urges the FAA to implement the “Recommendations to Improve 
Operations in the Caribbean” TOC report. 

Key areas of the Caribbean TOC report that impact low altitude operations include:  

o Need for increased ADS-B coverage – additional ADS-B radio stations are needed to improve 
surveillance and reduce areas of non-radar; 

o Improvements for communications coverage – additional radio stations are needed to improve 
communication coverage; 

o Effective information sharing between facilities and Air Navigation Service Providers (ANSPs) – 
efficient operations between air traffic facilities is important for en route operations.  
 

                                                           
16 The July 2013 Volpe report, “Fuel Consumption of ADS-B and non-ADS-B Helicopter Operations in the Gulf of 
Mexico,” documents the efficiency and fuel savings gained by improved IFR operations in the Gulf which was made 
possible by ADS-B. 
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• Implement RNAV routes that meet low-altitude operators needs with consideration to direct 
paths between major city pairs and routes that allow island hopping. 

Developing a PBN route structure for offshore operations would increase operator acceptance and 
equipage in these areas. Several MEA inconsistencies were identified in the Caribbean where the 
conventional route had a lower MEA than the RNAV route which could impact the RNAV route’s 
utilization. Additionally, controlled airspace started at higher altitudes in many areas that adversely 
impacted route MEAs. The FAA should work to update existing routes as part of any route expansion 
project. 

CONUS LOW ALTITUDE 
Recommendation 34.  

Add GNSS MEAs to existing conventional routes and evaluate user demand 
for RNAV-only routes. 

 

Hawaii noticeably has no RNAV routes or GNSS based MEAs and the Caribbean has many conventional 
routes that lack GNSS MEAs. Providing GNSS MEAs on existing airways could facilitate lower en route 
altitudes given NAVAID reception coverage would not be a factor.  

Improvements to Implementation Process  

CONUS LOW ALTITUDE 
Recommendation 35.  

The FAA should make several improvements to the JO 7100.41 process to 
better capture low altitude operator input. 

 

Recommendations include: 

• The Order needs to better discuss soliciting the general aviation perspective and inclusion in Full 
Work Group; 

• Lead Industry Representative for low altitude RNAV Routes should have a focus on general aviation; 
• Incorporate “FAA and Industry Partners Roles and Responsibilities in Achieving PBN Navigation 

Goals” document; 
• Proponent must be kept in the loop and provided feedback during the process, including if initial 

analysis indicates not to proceed; 
• The FAA should reach out to national general aviation associations (such as the National Business 

Aviation Association [NBAA], AOPA, Helicopter Association International [HAI]) and regional 
associations (such as AAA and Alaska Air Carriers Association [AACA]) to solicit local operators input 
(flight schools, Part 135, etc.) when it comes to Full Work Group.  

CONUS LOW ALTITUDE 
Recommendation 36.  The FAA should support an increase in the number of PBN co-leads. 

 

There is a multi-year delay for the development and implementation of new routes, largely due to an 
expanding workload for a finite number of people. In order to facilitate an effective transition to a PBN 
Route Structure, the FAA should invest in additional PBN co-leads to reduce the production timeline. 
Additional chokepoints exist in the process and should be addressed by the FAA in an effort to reduce 
the development timeline. 
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Post-CONOPs Route Implementation 
 

CONUS LOW ALTITUDE 
Recommendation 37.  

FAA prioritization of route development should include factors such as 
propensity for icing, alternate forms of access, etc., and not solely driven by 
usage. 

 

When prioritizing route development, the FAA needs to consider aspects in addition to utilization 
numbers, such as the values identified by the decision tree, and local considerations including the 
propensity for icing conditions. Although a route may have little utilization, it could provide key access 
for a local community, including supporting medivac services. 

CONUS LOW ALTITUDE 
Recommendation 38.  

The Instrument Flight Procedures Information Gateway should be better 
tailored to route submittals. 

 

The IFP Gateway lacks an intuitive layout for users making a route request. As this is the primary 
interface for the public, the FAA should ensure entering a route request via this website is a 
straightforward process.  

Connecting with International Route Structure 

CONUS LOW ALTITUDE 
Recommendation 39.  

The FAA should interconnect RNAV routes with adjoining ANSPs where 
beneficial. 

 

Providing international connectivity supports harmonization and continuity for cross-border operations. 
One example is decommissioning of the DKK VORTAC, which prompted a US-Canada effort to create 
over 20 T-Routes.  

Special Activity Airspace (SAA) and Letters of Agreement (LOA) 
All areas of the NAS are impacted by SAA with low altitude operations particularly impacted by the large 
numbers of SAA below FL180. Each SAA effectively becomes a barrier to efficient point-to-point 
navigation. Given the need for and utilization of SAA will not diminish for the foreseeable future, it is 
important more detailed and timely information is provided to operators so they can both adequately 
plan and adjust operations in real time to reduce the negative impacts. Likewise, making air traffic 
facility LOAs publicly available will improve transparency and elevate pilot understanding of constraints 
to en route navigation, which are not always apparent.  

SAA 

CONUS LOW ALTITUDE 
Recommendation 40.  

Real time SAA status must be made available and provided to operators in a 
variety of ways, including directly to pilots by NOTAM Search, in a manner 
ingestible by industry via System Wide Information Management (SWIM), to 
Flight Service, and via Flight Information Services-Broadcast (FIS-B). 

 

As part of Aeronautical Information Management Modernization (AIMM) Segment III, the FAA is working 
to provide real-time SAA status. Providing real-time information requires clear communication between 
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ATC, airspace schedulers, and automation that facilitate communication of the information to users. SAA 
accounts for many of the barriers to point-to-point efficiency for low altitude operators. Providing a 
greater awareness of those barriers will improve efficiency.   

The FAA should consolidate the information on the graphical Special Use Airspace (SUA) website into the 
NOTAM Search website. Reducing the number of places pilots need to visit in order to receive a 
thorough preflight briefing will improve the visibility of this information. Much of the SUA website is 
based on NOTAMs so it should fit within the scope of the NOTAM Search website.  

Making real-time SAA status available to third party providers is important in empowering them to 
ingest the data and create innovative solutions that display the airspace status for users. SWIM is the 
industry accepted standard for how that information should be provided.  

Many low altitude operators rely on Flight Service for inflight updates; however, real-time SAA status 
remains one of the key pieces of information only ATC has. Providing SAA status to low altitude focused 
resources, i.e., Flight Service and FIS-B, pilots will be empowered with the information to make their 
own decisions and frequency congestion will be reduced. Advanced awareness of SAA status along route 
of flight is important as a lack of awareness can result in lengthier reroutes and inefficiency. 

Where possible, SAA status and coordination information should be directly communicated to civil 
aviation users from military range controls to allow direct communication by telephone and radio on a 
real-time basis. This is presently utilized in the Joint Pacific Alaska Range Complex (JPARC) airspace in 
Alaska to facilitate deconfliction and access either to aid obtaining an IFR clearance from the FAA, or to 
proceed VFR when appropriate. This allows coordination at a finer time scale than ATC scheduling 
normally supports, and allows increased situational awareness for all users of the airspaces involved.    

LOAs/SOPs 

CONUS LOW ALTITUDE 
Recommendation 41.  

The FAA should provide ATC LOAs/SOPs on the NOTAM Search website and 
make them available in a manner ingestible by industry. 

 

Air traffic LOAs and SOPs provide important information and insight for all pilots; however, they are not 
publicly available. Publishing this information on the NOTAM Search website, which is becoming a one-
stop shop for key aeronautical information beyond solely providing NOTAMs or Letters to Airmen, 
allows a consolidation of aeronautical websites and increased visibility of this information. Providing this 
information is related to the goals of the FAA’s External Data Access initiative.  

When providing the air traffic LOAs and SOPs, it is important the data is in a format that is ingestible by 
automation to allow key details to be quickly identified. For example, html format allows automation to 
parse the information; however, a scan of the document in PDF format will not allow parsing. This 
information could be provided via an online database or via SWIM. 
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Once available, the information contained within each document could be manipulated by third parties 
and lead to innovative methods of displaying a known constraint to an operator. For example, an alert 
could appear telling a pilot an air traffic altitude constraint based off the flight plan they are creating.  

CONUS LOW ALTITUDE 
Recommendation 42.  

The FAA should provide greater visibility/advertising of unique SAA LOA 
requirements that facilitate relief for operators. 

In nearly all cases when new SAA is formed, there is the establishment of an LOA with the overlying FAA 
air traffic facility. These LOAs may contain approval to give civil operators preferences to the airspace, 
such as improved access when weather is IFR. However, these agreed upon reliefs are normally not well 
publicized or known even for local pilots. For example, in the VOLK SAA in WI, civil IFR arrivals are not to 
be delayed when IMC exists despite the MOA being active. This mitigation is not published except in the 
Record of Decision. Publicizing the specifics of these agreements in the Chart Supplement and on the 
NOTAM Search website are important steps to alerting pilots of what impact that SAA may have on their 
flight.  

Additional Related Topics beyond Scope of PBN RS 

Receipt of IFR Clearances via EFB/Cell 

CONUS LOW ALTITUDE 
Recommendation 43.  

The FAA should evaluate an affordable solution for general aviation to 
receive IFR clearances via their mobile device. 

 

Datacomm solutions are focused on commercial operators and are cost prohibitive for many low 
altitude operators. General aviation accounts for more IFR operations than the airlines and the military; 
however, there has been a lack of recognition of what benefit datacomm could bring to low altitude 
operations. For example, over 15,000 IFR clearances are provided at non-pre-departure clearance 
towered airports and uncontrolled airports per day. Allowing pilots to receive a pre-departure clearance 
electronically could increase efficiency, reduce read-back/hear-back issues, and promote the benefits of 
embracing advanced technology in the cockpit. 

More than 80% of pilots use a portable or mobile device for aviation so equipage costs would be 
minimal. A 2016 AOPA survey revealed 75% of pilots agreed they would find it operationally 
advantageous to receive their clearance for an IFR flight plan, on the ground at an uncontrolled airport, 
via communication with ATC using an App. The FAA should evaluate this type of solution initially for on 
the ground clearances and then evaluate inflight, en route clearance delivery via electronic means as 
well. Pilots, NATCA, and other stakeholders should be included in this study.  
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Figure 19 Screenshot from MITRE Prototype App for Electronic Transmission of Pre-Departure Clearances 
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CONUS Low Altitude Appendix A: Members of the PBN RS CONUS Low Altitude 
Task Group 
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Denise Fountain, DoD Policy Board on Federal Aviation 

Steve Anderson, Federal Aviation Administration (FAA) 

Christine Chesak, Federal Aviation Administration (FAA) 
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John Dutton, Federal Aviation Administration (FAA) 

Bill Fernandez, Federal Aviation Administration (FAA) 

JoAnn Ford, Federal Aviation Administration (FAA) 

Eric Green, Federal Aviation Administration (FAA) 

Bruce Kinsler, Federal Aviation Administration (FAA) 

Robert Novia, Federal Aviation Administration (FAA) 

Gary Petty, Federal Aviation Administration (FAA) 

Leonixa Salcedo, Federal Aviation Administration (FAA) 

Mike Webb, Federal Aviation Administration (FAA) 

Tom Judge, Helicopter Association International (HAI) 

Eric Lugger, Helicopter Association International (HAI) 

Chris Martino, Helicopter Association International (HAI) 

Harold Summers, Helicopter Association International (HAI) 

John Ferrara, John Ferrara Consulting 

Bill Wise, National Air Traffic Controllers Association (NATCA) 

Nat Iyengar, National Business Aviation Association 

Trin Mitra, RTCA, Inc. 

Edwin Solley, Southwest Airlines 

Deihim Hashemi, The MITRE Corporation 

Glenn Morse, United Airlines, Inc. 

Jonathan Bonds, United Parcel Service (UPS) 
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Recommendations for Alaska’s PBN Low Altitude Route System17 
 
Over 80% of Alaskan communities are not connected to the road network, and dependent on aviation 
for access to mail, food, medicine, and transportation. Alaska is the largest state in terms of size and its 
residents and businesses rely on aviation year-round to span the great distances that separate 
communities. Despite this state’s reliance on aviation, it has a noticeably disjointed, aging, and 
insufficient en route infrastructure.  

The majority of Alaskan operators have adopted satellite-based technology and wish for a modernizing 
of the Alaskan NAS to meet their PBN needs. In fact, most Alaskan operators indicated they routinely file 
and fly point-to-point. However, unlike CONUS, icing and mountainous terrain are the routine operating 
environment in Alaska, which necessitates an extensive route structure to accommodate non-radar 
operations and low operating altitudes. The desire of Alaskan operators is to transition away from 
reliance on legacy ground-based infrastructure and for the FAA to comprehensively tackle the barriers to 
achieving the efficiency PBN brings.  

In an effort to comprehensively evaluate the infrastructure needs for Alaska, the Western Service Center 
formed the Alaska En Route Navigation Team (AkENT). The PBN RS Low Altitude Task Group evaluated 
the AkENT analysis completed thus far and worked alongside this group’s subject matter experts to 
provide the following recommendations. The overview below provides context of where AkENT falls 
within the modernization effort of transitioning to a PBN NAS.  

 

Figure 20 Relationship between NAS Navigation Strategy, PBN RS and AkENT 

                                                           
17 Note that many rural communities in the CONUS have many of the same challenges as Alaska, especially in 
regards to helicopter operations 
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CONOPs Implementation in Alaska 
 

ALASKA LOW ALTITUDE 
Recommendation 1.  

The FAA should comprehensively evaluate the en route navigation needs of 
Alaska and ensure a baseline level of service is being provided as part of the 
PBN RS CONOPs implementation. 

 

The FAA has failed to complete a baseline review of Alaska’s IFR needs leading to operators and ATC 
reporting a feeling of neglect by the FAA and frustration with the delay of the FAA enabling an effective 
and efficient Alaskan NAS. The Task Group believes the FAA should commit the resources to 
implementing the PBN RS CONOPs in Alaska with the goal of a comprehensive modernization that meets 
the following user needs: 

• A review of existing route structure for optimization and effectiveness of MEAs; 
• Enable pilots to fly point-to-point effectively by expanding communication and surveillance 

coverage; 
• Transition away from dependencies on legacy ground-based NAVAIDs except for providing a 

resilient NAS and where Victor Airways are beneficial; 
• Ensure a harmonious and robust IFR network is provided that will meet Alaska’s extensive aviation 

needs.  

The Task Group believes action on all recommendations should be conducted in one modernization 
effort and with the commitment from the FAA that it will dedicate the resources to comprehensively 
address the Alaskan issues identified.  

Terminal environment deficiencies 
There is a general lack of infrastructure in Alaska in comparison to the CONUS, which impacts both en 
route as well as terminal operations.  This includes the density of NAVAIDs, standard surface 
observations, coverage with Next Generation Weather Radar (NexRad), and communications with both 
ATC and Flight Service. Due to the lack of terminal infrastructure in Alaska, the Task Group believes the 
greatest benefit and effectiveness of the PBN RS CONOPs will occur if the terminal environment in 
Alaska is addressed concurrently.  

ALASKA LOW ALTITUDE 
Recommendation 2.  

The FAA should task the TOC to evaluate the long-term terminal IFR 
infrastructure needs of Alaska as part of the development of an Alaska 
terminal CONOPs. 

 

As the Committee evaluated the existing en route structure in Alaska and the PBN RS CONOPs, there 
were many deficiencies in connectivity of the en route system to the terminal system noted. Limited 
surface weather observation systems and instrument approach procedures contribute to the challenges 
of flying in Alaska. Additionally, many recommendations in this document impact the terminal 
environment and it is important these impacts are evaluated prior to any changes being made. The FAA 
should engage with industry to determine a comprehensive plan for the terminal needs of Alaskans.  
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ALASKA LOW ALTITUDE 
Recommendation 3.  

The FAA should add AWOS surface weather reporting stations to those 
airports that contain instrument approaches, but lack certified weather 
reporting, given the improvements to en route weather forecasting that 
they would provide. 

 

Alaska would need almost 200 additional surface weather reporting stations to have a comparable 
density of weather reporting to CONUS, and the sparse nature of this network influences safety and 
access. The impact is critical for Part 135 operators who are unable to utilize the approaches and are 
forced to fly VFR. For example, Alaska has many airports that currently have IFR instrument procedures 
but lack surface weather reporting with the following 21 as the top priorities: 

1. Akiak 
2. Allakaket 
3. Beaver 
4. Central 
5. Chalkyitsik 
6. Chuathbaluk 
7. Coldfoot 

8. Eek 
9. Kasigluk 
10. Kobuk 
11. Kokhanok 
12. Kotlik 
13. Koyukuk 
14. Napaskiak 

15. Nondalton 
16. Nulato 
17. Perryville 
18. Tatitlek 
19. Tok 
20. Venetie 
21. Willow 

 
The addition of weather stations at these and other airports will improve the inputs to the models used 
by the National Weather Service to forecast both en route and terminal weather, including Terminal 
Aerodrome Forecasts (TAF). The TAF’s availability is required for many commercial operators to be able 
to dispatch to an airport. Should surface weather not be available, IFR operations to that airport may 
not even be possible. Given the severe lack of NexRad radar to map the spatial extent of active weather 
systems, additional surface observations, beyond the sites listed above, are needed to help fill some of 
the gaps in the observation network. The overall scarcity of weather observing and forecasting 
infrastructure in Alaska, and its impact on IFR and VFR operations, needs to be examined in greater 
detail. While beyond the scope of this task, it is important to address the shortage of weather data, and 
explore cost effective measures which may be specific to the Alaska region.   

Additionally, weather information is an issue and concern, particularly in rural CONUS regions and for 
helicopter operations. Without improved AWOS density, the benefit of IFR to rural hospitals and airports 
is diminished. One helicopter operator in the state of Maine has funded and installed 18 AWOS stations 
at rural airports and hospitals to ensure it can operate IFR. 

Airways based on NDBs  

ALASKA LOW ALTITUDE 
Recommendation 4.  

The FAA should transition the Alaskan en route navigation structure away 
from any dependency on NDBs. 

 

The Committee found nearly all commercial and general aviation operators in Alaska were using RNAV 
to navigate to/from NDBs in the en route environment and favored the removal of this NAVAID from the 
en route structure. However, NDBs still have dependencies that need to be addressed prior to their 
removal from the en route structure: 
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• NDBs define the Colored Airway structure – In many cases these routes offer lower MEAs than GNSS 
MEAs (see Alaska Low Altitude Recommendations 5 and 6); 

• NDBs are utilized in the terminal environment – This recommendation should not be interpreted as 
extending to terminal NDB operational value as this NAVAID’s value and significance in terminal 
operations was not evaluated; 

• NDBs continue to be important NAVAIDs in parts of Alaska, whether operational or not, solely due 
to unique Alaska GPS requirements that require pilots to utilize these NAVAIDs (see Alaska Low 
Altitude Recommendation 17); 

• Local feedback should be solicited, particularly from Part 121/135 operators, prior to the 
decommissioning of any NDB given their incorporation in certain Operations Specifications 
(OpsSpecs) (see Alaska Low Altitude Recommendation 18).  

The Committee believes there is little benefit to maintaining an aging NDB infrastructure that is 
primarily being flown by RNAV equipped aircraft and thus Alaska should not need ground-based 
NAVAIDs in the en route environment except for resiliency and a limited Victor Airway route structure.  

ALASKA LOW ALTITUDE 
Recommendation 5.  

The FAA should evaluate all Colored Airways for: (a) direct replacement (i.e., 
overlay) with a T-Route that offers a similar or lower MEA; (b) the 
replacement of the colored airway with a T-Route in an optimized but 
similar geographic area while retaining similar18 or lower MEA; or (c) 
removal with no route structure (T-Route) restored in that area because 
value was determined to be insignificant. 

 

As the FAA removes all Colored Airways from Alaska, the FAA must consider the impact to operations 
that would occur should the new routes result in higher MEAs. Direct replacement (overlay) or 
optimized (same geographic area) GNSS routes will need to have similar or lower MEAs as the Colored 
Airway to be of value to operators who, due to issues like performance and icing limitations, must fly as 
low as possible. Optimizing replacement routes to achieve lower MEAs and efficient routings not 
predicated on ground-based infrastructure is important.  

• T-Route with NDB anchor 

For those T-Routes that are anchored by NDBs, those anchors should be transitioned to an RNAV 
waypoint to remove any incorporation of NDBs as part of the en route structure. 

• Victor Airway with NDB anchor 

For those Victor Airways that have a segment anchored by an NDB, the FAA should evaluate that 
segment for either: (a) direct replacement (i.e., overlay) with a T-Route that offers a similar or lower 
MEA with one anchor being the VOR and the other an RNAV waypoint; or (b) removal with no route 
structure restored in that area because value was determined to be insignificant.  

                                                           
18 Similar is defined as an altitude that does not increase the MEA by more than 1,000 feet. The definition of 
Similar is further clarified in Alaska Low Altitude Recommendation 6. 
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ALASKA LOW ALTITUDE 
Recommendation 6.  

The FAA’s criteria to identify the priority of removal of an NDB from the en 
route structure should include operational considerations. 

The FAA has identified four categories of NDBs, correlated to priority of removal, which will determine 
how easily an NDB could be removed from the en route structure. Again, this recommendation is 
independent of terminal considerations as the impacts of removing an NDB from terminal procedures 
would need to be evaluated separately. Below are the proposed categories and the Task Group’s 
recommended modifications underlined:   

Category 1:  NDBs that are not being used for an airway or have special considerations due to OpSpec 
requirements.  

Category 2: NDBs that are being used for a Colored Airway and there is a Victor Airway or T-Route that 
provide redundancy. An airway is considered redundant if the MEA for the Victor Airway or T-Route is 
no more than 1,000’ higher than the colored airway and the other routes will not result in an 
operationally significant increase in flight miles.                 

Category 3: NDBs that are being used to define a Victor Airway or T-Route that would require airway 
modification or development before the associated NDB could be decommissioned. An analysis would 
need to be conducted to determine if that NDB should be replaced by an RNAV waypoint and T-Route or 
if there is no value in that segment being replaced. Any replacement segment should have an MEA at or 
below the existing MEA or see an increase no more than 1,000’. 

Category 4: NDBs in areas where there are no existing redundant airways and it was determined a route 
would be of value, and the MEA would be more than 1,000’ higher for a replacement T-Route. 

ALASKA LOW ALTITUDE 
Recommendation 7.  

The FAA should ensure there is a process for operator and air traffic 
feedback prior to decommissioning a Colored Airway that would not be 
replaced with a T-Route (should there not be redundant routes available). 

 

Given the historical reliance on NDBs for navigation in Alaska, it is important there is outreach prior to 
the initiation of a process to remove a Colored Airway that would not be replaced by a T-Route. An 
effective opportunity to inform stakeholders is during the FAA Industry Council meetings in Alaska. 

Airways based on VORs 

ALASKA LOW ALTITUDE 
Recommendation 8.  The FAA should maintain all VORs and Victor Airways in Alaska. 

 

Alaska lacks a resiliency plan and the infrastructure that could accommodate a plan similar to the 
CONUS VOR MON. It is important the VORs and airways currently in place are maintained as they are 
important to en route navigation. The existing Victor Airways should be re-evaluated for lower MEAs 
and optimal design as part of the PBN RS implementation. Additionally, new Victor Airways should be 
formed if new VORs are added to Alaska.  
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ADS-B radio station density 
 

ALASKA LOW ALTITUDE 
Recommendation 9.  

The FAA should install additional ADS-B radio stations to expand coverage 
of surveillance and broadcast products. 

 

The FAA should follow the recommendations made by the 2007 ADS-B Aviation Rulemaking Committee 
(ARC), 2009 NextGen Mid-Term Implementation Task Force Report (Task Force 5), and 2011 ADS-B In 
ARC final report to install additional ADS-B radio stations to expand coverage of surveillance and 
broadcast products to facilitate greater efficiency in the IFR en route environment. Additional radio 
stations are needed to provide essential and operationally significant information to ATC to facilitate 
greater efficiency of PBN operations. Increasing surveillance coverage has been shown to have 
substantial safety impact and operational impacts, and in Alaska may be required for certain GPS (TSO-
C129/196) operations. 

Additionally, the inadequate number of ADS-B radio stations in Alaska results in poor coverage of FIS-B 
which is important for en route access to aeronautical information. FIS-B provides weather and NOTAM 
information to the cockpit which are important for IFR and VFR flight safety.  

 

Figure 21 Areas southwest, southeast and north of Fairbanks void of ADS-B coverage as seen by surveillance coverage (left) 
shown for a routine day of flights (right: flight tracks provided by GPS tracking devices) 

ALASKA LOW ALTITUDE 
Recommendation 10.  

The FAA should work with industry to help create the ADS-B expansion 
benefits case and evaluate where coverage is needed. 

 

In Alaska, the FAA installed multiple ADS-B radio stations to provide coverage where radar coverage did 
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not already exist. The Task Group believes additional coverage is needed and echoes the 2007 ADS-B 
ARC recommendation: 

“No. 4 - Extend the coverage of the ADS–B ground infrastructure to include high-value non-radar 
areas beyond those currently identified. The benefits of ADS–B in terminal surface and en route 
environments where radar exists today provides substantial value. The FAA should establish a 
forum to determine which areas outside that baseline would provide the greatest benefits to 
NAS operators. Surveillance and broadcast services in areas where no coverage exists today 
provide the most relative value and safety increases to the existing surveillance infrastructure. 
The FAA should have a mechanism to evaluate how the SBS program’s scope might be expanded 
to accrue benefits in non-radar areas.” 

Providing low MEAs 

ALASKA LOW ALTITUDE 
Recommendation 11.  

The FAA should utilize the Flight Procedures waiver process to provide relief 
to overly restrictive airway design requirements in areas with a justifiable 
equivalent level of safety. 

 

The FAA allows a procedure developer to request the application of non-standard criteria via Form 
8260-1, Flight Procedures Standards Waiver. The waiver process is regularly used for terminal 
procedures; however, this Task Group could not find evidence of a waiver being approved for any 
airway. We believe the waiver process, which has considerable oversight, should be available and 
utilized to account for certain peculiarities that exist in Alaska in the en route structure.  

There are many examples in Alaska of a T-Route having a higher MEA than the coincidental conventional 
airways. During our review, we found three T-Routes that had a slightly higher MEA (800’-1,000’) and 
two that had significantly higher MEAs (1,000’-2,000’). In many cases, the reason for the difference was 
because the route’s initial design lacked segmentation or criteria was not being applied during periodic 
review. Additionally, due to changes in TERPS criteria and variation in flight inspection’s application of 
their requirements, an existing conventional airway may have a lower MEA than a new T-Route in the 
same area, contrary to the goal of GNSS routes providing greater benefits than conventional routes.  

The Alaskan operators regularly noted that Colored Airways have the lowest MEAs and it would be 
detrimental to their ability to operate should the Colored Airway be removed and all that remains is a T-
Route with an MEA several thousand feet higher. In some cases, operators are forced to scud run VFR 
versus fly into icing. As noted in Recommendation 5, the FAA should ensure that replacement structure 
for a Colored Airway, whether an existing or new T-Route, should offer a similar or lower MEA than the 
Colored Airway.  

Given the high usage and importance of Colored Airways to Alaska operations, the Task Group believes 
the FAA should submit waivers for the overlying T-Routes (which may be optimized – not direct 
overlays) in order to reduce or provide a similar MEA, and noted the following possible equivalent levels 
of safety for consideration:  
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• In the segment requiring a waiver, there is air traffic communication and/or surveillance coverage; 
• The segment with the waiver could be limited to less than 40 NMs (approximately 15 mins of flight 

time);  
• A minimum of 1,000’ of ROC is applied to obstacles in the primary area;  
• AFS could oversee the initial 6 months of the waiver being in place; 
• Alaska GNSS MEAs can only be flown using WAAS equipment which provides fault detection and 

exclusion which increases lateral positional accuracy and awareness; 
• Route would be flight inspected; 
• Aircraft that use these routes at the lowest MEA are normally small, non-turbine aircraft; 
• Despite historical safe utilization not being a factor for consideration, the Task Group strongly 

believes that the decades of safe utilization of the lower MEA is indicative of the lower MEA being 
safe; 

• The alternative, a higher MEA, will result in the route not meeting operator needs and create a 
safety issue due to additional need for scud running.  

ALASKA LOW ALTITUDE 
Recommendation 12.  

The FAA should provide lower MEAs on certain segments of an airway to 
increase the likelihood of breaking out in VFR conditions. 

 

Alaskan operators routinely need to operate to airports with no terminal procedure or to off-airport 
locations which, when it is IFR, can result in scud running many miles. In order to reduce the need to fly 
VFR in marginal conditions at low altitudes, the FAA should design certain segments of an airway to 
allow pilots to “letdown” and see if they can break through the clouds and then cancel IFR19. It is 
envisioned the segment would be made up of three fixes: one to define where the descent begins, a 
center fix to define the optimal location to be at the lowest altitude (known as a “community waypoint” 
or “off ramp fix”), and a third fix to define a minimum crossing altitude for those aircraft that may not be 
able to break out.  

An example of how this procedure is already used informally today is accessing Lake Clark using NONDA 
and FORAX waypoints. Many operators will file IFR and then fly as low as possible along this segment in 
the hope of descending below the cloud ceiling. Air traffic controllers can clear aircraft to the MIA in that 
area to assist them getting as low as possible. There are many examples of locations that are near or 
along an existing airway that would benefit from a formal policy, or a waiver process, to allow an 
alternative to scud running. Education should be provided to pilots about this type of procedure and 
how to request it. 

En route communication issues 

ALASKA LOW ALTITUDE 
Recommendation 13.  

The FAA should expand communication coverage to areas identified by 
industry and consider the role that Remote Communications Outlets (RCOs) 
serve for en route operations. 

                                                           
19 This concept is of high interest to helicopter operators as well, both in CONUS and Alaska. 
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Surveys conducted by AOPA/AAA and the AACA all reported problems with en route communication 
coverage. Each group provided white papers of areas that operators and air traffic would benefit from 
the communication coverage being improved. For example, the main IFR route between the two largest 
cities in the state has a significant communication gap at the MEA. Industry stakeholders should be 
involved in the process of developing a prioritization plan for new communication sites.  

Given the high cost of Remote Center Air/Ground Communications (RCAGs) facilities, and the range of 
needs, the FAA should evaluate several factors to develop an optimum communication strategy.  For 
example, RCO’s serve in some locations as a means for pilots to file and receive IFR clearances, or to 
cancel their IFR clearance allowing ATC to send a second aircraft into the airspace. Routinely ZAN relies 
on RCOs for the relay of clearances. Some remote communities even lack cell service making it difficult 
for pilots to request a clearance and obtain a release time before departing, which leads to taking off 
VFR and hoping they are able to reach a suitable altitude to contact ATC before encountering IMC.  From 
this perspective, additional RCO’s may be a better investment by the FAA as they facilitate VFR and IFR 
communications.   

In Alaska, the Anchorage ARTCC uses the Voice Communications and Switching System (VSCS) for all of 
their air-to-ground and ground-to-ground communications. This system has outlived its useful life. Due 
to the VSCS limitations, the Anchorage ARTCC can no longer accept any new RCAGs for air-to-ground 
communication in the areas identified by the AOPA/AAA and AACA surveys. The FAA should take this 
into account in their planning in an effort to enhance communications capabilities for the Anchorage 
ARTCC. 

Similar to earlier discussions of weather reporting, ADS-B and breakout VFR, communications is another 
issue for which helicopter operators have parallel challenges in both CONUS and Alaska.  

ALASKA LOW ALTITUDE 
Recommendation 14.  

The FAA should formalize a process to allow air traffic communication gaps 
along routes in areas where the MEA would be positively reduced and the 
FAA should chart these communication gaps.20 

 

It has been a historical practice to allow a communication gap along published routes in many areas of 
Alaska and western states despite ICAO Annex 4, TERPS, and the Flight Inspection Manual requiring 
adequate air/ground communication for the MEA. ATC may communicate to Flight Inspection the value 
of the lower MEA in these areas with the tradeoff being the aircraft may be out of communication 
coverage for a period of time. These gaps are known to ATC who may proactively issue lost 
communication instructions. However, the communication gaps are not known to pilots and it is not 
clear that there is a formal process to permit communication gaps in those areas that may benefit. In 
order to make the existing route structure effective for general aviation, it is important that MEAs are as 
low as possible particularly in those areas of high terrain where communication coverage may be most 
limited. 

                                                           
20 While this recommendation is most impactful in Alaska, it may be relevant to parts of the CONUS as well. 

Attachment 4 - Recommendations for the Performance Based Navigation (PBN) Route System



 

92 | P a g e  L o w  A l t i t u d e  A l a s k a  P B N  R o u t e  S y s t e m  

  
 

The Committee believes there should be a formal policy regarding allowance of communication gaps 
and they should not be handled via a waiver process.  

This issue became noticeable to the committee when noting MEA inconsistencies. For example, there 
are GNSS MEAs that are not lower than a Colored Airway MEA because the GNSS MEA has 
communication coverage as controlling. At this time, the Committee considers the lack of evidence for 
communication gaps impacting safety adequate for this recommendation. The Committee consensus is 
that the lack of problems over the last 20+ years is sufficient evidence to support our recommendation. 

In order for the modification to FAA policy to safely occur, the Committee believes pilots should be 
educated about communication gaps with improvements made to pilot guidance, such as the AIM and 
IPH, and there should be new chart symbology or notation along route segments known to have a 
communication gap on the En route Low Altitude chart.  

The Committee believes the following locations would benefit the most from routes with 
communication gaps; however, this section should not be construed to be a criteria: 

• The MEA would be lower so as to allow saving a cardinal altitude or a reduction in the MEA of at 
least 1,000’; 

• The impacted route segment has traffic counts that point to the communication gap not having 
an operational or efficiency impact; 

• The route is in an area designated as mountainous per Part 95; 
• There is an existing route (e.g., Colored Airway) with a lower MEA in the area where the 

proposed route is to be created.  
 
As communication gaps already exist in the NAS, there are already a wide array of mitigations in place, 
such as: surveillance coverage, RCO coverage, and the local ATC facility is included in the design process 
and provides input on route utilization and operational impact. The Committee feels the following 
mitigations should also be considered by route developers to assist with the equivalent level of safety:  

• Ensure not coincident with an MEA gap (NAVAID not receivable), if applicable; 
• Communications gaps are charted; 
• Pilot guidance is updated to address what a communication gap is.  

NOTAM issues 

ALASKA LOW ALTITUDE 
Recommendation 15.  

The FAA must convene a Safety Risk Management Panel (SRMP) before any 
modification to the 224-day T-NOTAM criteria and include industry. 

 

The FAAO 8260.19 states an Flight Data Center (FDC) T-NOTAM (temporary condition) is issued for 
interim IFR flight procedures such as ATS route changes. The FAA allows the NOTAM to have up to a 
224-day duration; however, the temporary condition requiring NOTAM action, e.g., NAVAID restrictions, 
may not be able to be corrected within 224-days, thus the NOTAM issuing authority must obtain 
approval from AFS-460 for the NOTAM to remain in effect beyond the 224-day limitation, i.e., a new 
NOTAM issued. AFS-460 serves as the approval authority for requests that temporary NOTAMs be 
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allowed to extend beyond the 224-day timeframe. This oversight is important to ensuring temporary 
issues that may extend beyond 224-days are reviewed for the opportunity of publication/charting.  

The FAA proposed in 2016 increasing the number of days an FDC T-NOTAM could be in the system prior 
to requiring AFS-460’s approval. The Committee believes any changes to long-term NOTAMs (duration 
over 224-days) could have an operational and safety impact, and the FAA must conduct an SRMP that 
includes industry participation should they proceed with modifying the NOTAM timeline policy. This may 
apply to CONUS as well as Alaska. 

The FAA has over time increased the number of days a T-NOTAM can be in place prior to requiring the 
change to be charted: raised from 45 days to 120 days in 1984 and then to the current cutoff of 224 days 
in 1998. Charting has been repeatedly noted to be the most effective manner of providing long-term 
changes to pilots, and long-term NOTAMs have repeatedly resulted in Aviation Safety Reporting System 
(ASRS) reports due to their being frequently overlooked.  

ALASKA LOW ALTITUDE 
Recommendation 16.  

The FAA must conduct timely repairs and maintenance on NAVAIDs that are 
components of the en route structure, and communicate their plan for 
returning these systems to service. 

 

As of July 1, 2016, 21% of NDBs and 14% of VORs in Alaska were NOTAMed as out of service. Operators 
rely heavily upon these systems for navigation, more so in Alaska due to the GPS rules and limited 
NAVAID infrastructure. However, the FAA regularly takes years to fix critical NAVAIDs and routinely 
leaves operators in the dark about their plan. The FAA must communicate to operators the status of 
NAVAIDs that are out of service and must communicate their intent and timeline for the NAVAID’s 
decommissioning or return to service. Operators suggest consideration of using a webpage or the RAPT 
as possible methods for this communication. The FAA should also consider adding to the Alaska 
Supplement “Notices” section NAVAID outage status, duration of outage and the expected 
reinstatement times. The Alaska Supplement is issued every two months. 

The FAA needs a long-term NAVAID sustainment plan for Alaska; however, for those NAVAIDs that are 
not being decommissioned in the short-term nor will be operationally available for a period of time, the 
FAA should chart the NAVAID as shutdown (see CONUS Low Altitude Recommendation 28). The FAA 
must commit to maintaining their infrastructure as it is necessary for accessing many communities. 

GPS issues 

ALASKA LOW ALTITUDE 
Recommendation 17.  

The FAA should evaluate the GPS (TSO-C129/196) operational requirements 
for Alaska that do not exist for CONUS and either justify their retention or 
remove the requirement. 

 

Part 91 pilots flying in Alaska, unlike in CONUS, are restricted to using TSO-C145/146 (GPS/WAAS) 
equipment when flying: (a) T-Routes; (b) GNSS MEAs; (c) Q-Routes (except can use non-WAAS GPS (TSO-
C129/196) when under radar surveillance); and (d) outside the operational service volume of ground-
based NAVAIDs. In other words, a GPS without WAAS (TSO-C129/196) can be used in Alaska to fly an 
appropriate instrument approach procedure at an airport, conduct an alternate means of navigation 
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(per AC 90-108 the underlying NAVAID must be operational), or to fly point-to-point if under radar 
surveillance.  

Pilots are not being presented clear requirements from the FAA and existing guidance is confusing. The 
FAA includes information in SFAR (Special Federal Aviation Regulation) 97, the AIM, AC 90-108, and AC 
20-138 pertinent to allowable utilization of GPS in Alaska. Some of this guidance is confusing, for 
example the FAA states “there is an ongoing program to either revise or delete the SFAR 97 
requirements” in AC 20-138; however, it is not clear the regulatory basis for the requirements stated in 
the SFAR 97 Notices to Airmen Publication (NTAP) entry, the AIM, and the note on En route Low Altitude 
charts unless SFAR 97 is controlling. 

These different requirements for GPS usage in Alaska have operational and financial impacts for 
operators. A restriction unique to Alaska that is discussed in the AIM is the requirement for a pilot 
navigating using RNAV to be under radar surveillance when using certain GPS equipment. This restriction 
was removed from CONUS in 2013 with a subsequent increase in efficiency anecdotally noted by 
operators. We believe Alaska to be similar to CONUS in terms of RAIM reliability21, GPS interference 
impacts, and overall capability as it pertains to GPS navigation (TSO-C129/196). Alaska, being the largest 
of all fifty states, shares many similarities with the terrain of many states in CONUS, including areas of 
flat land and mountains.  

The Committee believes the current policy is overly restrictive for Alaskans and should be altered to be 
consistent with the rest of the NAS or clear justification provided to pilots as to why harmonization 
would present a hazard. In any case, current guidance should be consolidated, updated, and out dated 
information removed.  

ALASKA LOW ALTITUDE 
Recommendation 18.  

The FAA should support adoption of advanced navigation technology by 
ensuring operation specifications, management specifications, and letters of 
authorization support operators. 

 

The Task Group believes the FAA needs to support Alaskan operators desire to utilize advanced 
technology and should not be a barrier to the realization of PBN benefits. It is important OpSpecs, 
Management Specifications (MSpecs), and LOAs evolve as PBN technology matures and becomes the 
predominant form of navigation. For example, the improvements made to AC 91-70B, Oceanic and 
Remote Continental Airspace Operations, facilitates greater flexibility for operating in Alaska’s unique 
environment.  

Outreach 

ALASKA LOW ALTITUDE 
Recommendation 19.  

The FAA should encourage operators to utilize the IFR system in Alaska and 
engage with industry to better understand their IFR needs. 

                                                           
21 See the Oct. 31, 2016, “GPS Performance Analysis Report,” which indicates Alaska RAIM sites between 1 July and 
30 September 2016 had RAIM reliability for operations of RNP 0.3 100% of the time and RNP 0.1 capability over 
99.9% of the time, similar to that of CONUS. These figures were calculated with fault detection being utilized. 
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One Alaskan operator noted “when the weather is too bad to go IFR, we go VFR.”  

The pilot culture in Alaska still has ingrained in it that scud running is sometimes the safest and only 
manner to complete a mission. It is important the FAA promote utilization of the IFR system and more 
importantly listen to the operators needs and invest in the requisite support infrastructure. There 
continues to be accidents due to controlled flight into terrain because of VFR into IMC largely due to an 
inadequate IFR infrastructure.  The FAA should consider an education campaign along with advertising 
the improvements to the IFR system being made to encourage greater investment/utilization by Alaska 
pilots. 

Although over 21 years old, the NTSB’s safety study of Alaska (see NTSB SS-95-03) still very much applies 
and it points out the continuation of issues long before identified. The report notes: 

“An improved low altitude [IFR] system…would reduce the incidence of fatal accidents involving 
VFR flight into [IMC]in the State and result in a net safety improvement for Alaska aviation. The 
current low altitude [IFR] system in Alaska has several deficiencies that prevent it from  fulfilling 
the State’s air transportation needs: inadequate navigational aid coverage for en route low 
altitude navigation and for instrument approaches; insufficient instrument approach procedures 
at destinations served by commercial operators; and inadequate voice communications and 
aircraft position surveillance capabilities for air traffic control.”  

ALASKA LOW ALTITUDE 
Recommendation 20.  

The FAA should promote financial assistance programs for WAAS and ADS-B 
equipage. 

 

About three quarters of pilots indicated in the AOPA/AAA survey that they were unaware of the State of 
Alaska's "Alaska Capstone Avionics Low Interest Loan Program." This program is available to assist with 
purchasing and installing eligible WAAS and/or ADS-B avionics equipment in aircraft that are principally 
operated in Alaska. The lack of visibility of the program likely hurts the number of people taking 
advantage of it. Other programs, such as the FAA’s ADS-B rebate program, should also be promoted in 
Alaska.  

Equipage Incentives 
Alaska is a diverse and unforgiving environment to fly in, but communities rely on aviation here for 
survival. There can be older aircraft, such as a 1950s DC-6 navigating by ADF, flying in the same airspace 
as an advanced aircraft, like a WAAS equipped Cessna 172. Cost for the operators, with many being 
single aircraft owner-operated, to equip their aircraft can require an investment beyond the ability for 
many Alaskan commercial operators and general aviation pilots. With so many different types of aircraft 
and capabilities operating in the low altitude environment, it is foreseeable that realizing a PBN NAS in 
Alaska will be a challenge as mixed equipage will continue. Mixed equipage is inefficient for the NAS and 
requires an investment by the FAA in older NAVAIDs, routes, and technology in order to support older 
aircraft. Additionally, safety will continue to be a concern as less reliable systems continue to be the 
cheapest and most favored solution.    
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The FAA should take a long-term, cost conscious, and proactive view to improving Alaskan aviation by 
providing financial assistance to operators to equip with WAAS and ADS-B. The quantifiable benefits 
include: (a) a reduced accident rate given more pilots would not have to scud run; (b) reduced cost in 
maintenance and operations of NAVAID infrastructure; (c) greater efficiency for en route operations; (d) 
reduced cost for operators as mission completion rates increase with communities benefiting from a 
more dependable system; and (e) a faster realization of PBN benefits.  

The Task Group believes the FAA would save money and save lives in the long-run if they would invest in 
the PBN equipage of Alaskan operators.  

ALASKA LOW ALTITUDE 
Recommendation 21.  

The FAA should initiate a financial incentive, namely a rebate, to increase 
the WAAS equipage rate in Alaska for general aviation (Part 91, 91K, 135). 

 

The AOPA/AAA and AACA surveys revealed that Alaskan operators ranked a financial incentive for WAAS 
equipage high on their list of programs they would want and would take advantage of. Of those pilots 
who have not yet equipped, all but 11% indicated their intention to equip once the cost of a WAAS 
system reached an acceptable level. Based on the feedback received, the Task Group makes the 
following conclusions: 

• Price point to incentivize equipage  

The FAA should provide a financial incentive that would bring the price point for a WAAS unit to $3,000. 
About 55% of the general aviation pilots who are delaying equipage due to cost, indicated that they 
would be able to equip if the price point was $3,000. The Task Group considered this price point 
significant as it brings a WAAS unit into the same price range as non-WAAS GPS units.  

• Minimum incentive amount 

The FAA should provide a minimum incentive of $3,000 per system. About 68% of pilots indicated that if 
a federal tax credit or rebate were offered to assist with buying an IFR certified WAAS GPS system, the 
minimum incentive that would allow them to equip sooner than otherwise planned was $3,000.  

The FAA’s 2014 GA Survey (Part 91, 135) indicates there are approximately 5,300 active aircraft in Alaska 
with an electrical system and, of those, about 3,500 lack an IFR certified GPS. Based on AOPA/AAA’s two 
IFR surveys, approximately 32% of pilots who are active and IFR certified do not fly IFR and would likely 
not take advantage of this program. Assuming that percentage translates into a direct decrease in the 
number of participating aircraft, approximately 2,400 aircraft would be the target number. If $3,000 was 
provided for each aircraft, the total investment by the FAA would be $7.2 million, a sum quickly realized 
by the cessation of maintenance and operation of just a few of the 80 NDBs currently in service.   

• Type of financial incentive 

The FAA should provide the financial incentive in the form of a rebate. The Task Group does not believe a 
loan program to be effective for general aviation pilots who generally do not upgrade avionics until they 
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can afford to pay outright for all aspects. The goal of the rebate would be to incentivize early equipage 
and provide assistance for the many owners who would not be able to afford WAAS otherwise. The 
rebate would need to apply to multiple aircraft types and allow a single person or entity to receive more 
than one rebate given the goal is to equip as many aircraft as possible and there are owners with 
multiple aircraft.  

ALASKA LOW ALTITUDE 
Recommendation 22.  

The FAA should expand the existing ADS-B rebate program for general 
aviation operators in Alaska (Part 91, 91K, 135). 

 

Alaska ATC has improved surveillance capability thanks to the installation of the approximately 40 ADS-B 
radio stations in the state. However, the majority of aircraft in Alaska do not have ADS-B Out installed, 
per the AOPA/AAA survey, and would not be able to take advantage of the benefits of ADS-B 
surveillance for en route flight.  Many of these aircraft owners are delaying equipage due to hardware 
cost. The current ADS-B rebate program is designed to increase equipage in the most price-sensitive 
category, piston powered, single-engine aircraft, and it does not target the needs of Alaskan operators.  

Mirroring the language used in the AOPA/ERAU survey conducted as part of Equip 2020, the AOPA/AAA 
survey sought to determine the benefit of an expanded ADS-B rebate for Alaska. About half the Alaskan 
pilots surveyed indicated the maximum price they would pay for ADS-B Out would be $2,000 with the 
other half indicating largely $4,000 or less. An avionics shop in Anchorage noted that the cost to 
purchase and install ADS-B was ranging between $5,500 and $8,500 for a general aviation aircraft. The 
cost of a WAAS position source and installation also greatly increases the overall cost should the WAAS 
system provide navigation capability in addition to ADS-B position source compliance.  

The Task Group concluded that a rebate of $1,000 per ADS-B system for Alaskan general aviation aircraft 
(Part 91, 91K, 135) should be implemented. That amount includes getting the systems to Alaska and in 
the shop costs for installation. The rebate would support small owner-operators, who are the most price 
sensitive, to equip and be able to take advantage of ADS-B benefits, including increased surveillance 
coverage which supports en route efficiency and safety. 

Alaska Resiliency  
An outage of GPS in Alaska, just like in CONUS, would have widespread safety and operational impacts. 
There is a need for there to be a minimum operating network of VORs to ensure aircraft can safely 
navigate to an airport and land. Continuity of operations is all the more important in Alaska given the 
reliance on aviation by the many geographically isolated communities.  

ALASKA LOW ALTITUDE 
Recommendation 23.  

The FAA should commission a study to compose a VOR MON plan for 
Alaska. 

 

An Alaska VOR MON plan should be comparable to the plan for CONUS (harmonized to the greatest 
extent possible) and evaluate the addition of VORs to ensure an effective level of coverage. This plan 
should include VOR and Instrument Landing System (ILS) as the sole aircraft equipage required for en 
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route navigation and for safe landing airports, as required for CONUS, with no additional equipage 
requirement to participate. 

The Task Group strongly believes additional VOR infrastructure and a commensurate expansion of Victor 
Airways is necessary for an effective VOR MON plan in Alaska. Today, the density of VORs in Alaska is 
thinner than the planned density of the eventual MON in the CONUS.  It is understood the North Slope, 
which has an extensive NDB network, will need to have additional VORs commissioned to accommodate 
a resiliency plan that is effective for operators. Operators do not believe NDBs should be part of any 
resiliency plan due to the removal of these NAVAIDs from the en route structure and a reduction in 
Automatic Direction Finder (ADF) equipage across the fleet.  
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Executive Summary 
A Task Group of the Tactical Operations Committee (TOC) reviewed use cases and benefits for the 
Aeronautical Information Management Modernization Segment 3 (AIMM S3) Program and provided 
feedback and recommendations.  Stakeholders look forward to receiving the data intended for AIMM S3 – 
improved SAA schedules, near real-time Special Activity Airspace (SAA) status information and digitized 
Letters of Agreement (LOAs) and Standard Operating Procedures (SOPs).  Operators have sought this robust 
data set for years and provision of the information is expected to drive new and innovative applications.  

AIMM Segment 3 SAA information is expected to enable operators to plan and operate more efficiently, 
improve situational awareness and enhance collaboration around the use and management of airspace.   

The Task Group reviewed the FAA’s Flight Efficiency benefits study for SAA information in AIMM S3 and 
submits the following recommendations regarding the benefits study:  

• Enhancements should be made to the FAA’s AIMM S3 SAA flight efficiency benefits study to make the 
analysis less conservative. 

• The FAA should engage and provide interim reports to the TOC on the development of the business case 
analysis for AIMM S3. 

• The FAA should conduct further analysis of safety issues to better define the magnitude of benefits that 
could be realized from AIMM S3. 

The Task Group also identified a series of Dependencies and Concerns to achieve benefits from the SAA 
schedule and status data and offered the following recommendations:  

• Cold status information is most valuable if it includes information on when the SAA will be Hot next.  
This should be included in the data, if possible. 

• Human Factors analysis must be performed to understand how different stakeholders will use and 
benefit from the new data from AIMM S3 

• Ongoing evaluation of SWIM is critical to ensuring data integrity and, ultimately, flight safety. 
• The FAA should work with stakeholders to determine requirements for the future SAA user application 

and consider integrating all data into a single website with other aeronautical information (i.e., TFRs, 
SUA, NOTAMs, etc). 

• The FAA should engage with stakeholders to develop the OSS and provide updates to the TOC as the 
OSS matures.  

• The FAA should consider tasking the appropriate Special Committee, i.e., SC-206, to reevaluate the FIS-B 
Minimum Operational Performance Standards (MOPS) to determine when uplinking SAA status would 
be beneficial.  

• Local SAA adaptations or modifications should be included in SWIM. 
• As more scheduling entities connect to SAMS, the FAA should reevaluate the amount of SAA that is 

active without being scheduled and analyze why those operations are not being scheduled. 

Finally, the Task Group provided perspective on LOAs and SOPs.  By understanding these, stakeholders 
understand constraints in the air traffic system, enabling more efficient flight planning.  With over 20,000 
LOAs/SOPs in the NAS today, stakeholders understand digitization of these will require time to complete. 

The group made the following two recommendations regarding LOAs and SOPs: 
• The Task Group recommends that the FAA consider establishing a single authoritative source for 

LOA/SOP information. 
• The Task Group requests the FAA continue to work with the TOC to receive guidance and direction on 

how to sequence the digitization of LOAs and SOPs as AIMM Segment 3 moves forward.   
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Introduction 
The Federal Aviation Administration (FAA) has established the Aeronautical Information (AI) 
Management Modernization (AIMM) program to mature AI into digital and standardized formats in 
support of FAA Next Generation Air Transportation System (NextGen) initiatives.  In the third stage of 
the AIMM Program, Segment 3 (S3) seeks to provide operators with updated schedule and status 
information on Special Activity Airspace (SAA) as well as digitized and structured Letters of Agreement 
(LOA) and Standard Operating Procedures (SOP).  Segment 3 is in an early stage of concept and 
requirements definition and the FAA requested the Tactical Operations Committee (TOC) to provide 
input into the S3 use cases and benefits assessment (see Appendix A for the tasking letter).  This report 
serves as the TOC’s response to this request.  The report that follows includes both feedback to the 
FAA’s work as well as TOC recommendations for AIMM S3.  Recommendations for AIMM S3 are 
identified via bold text in the report. 

Methodology 
The TOC established the AIMM Segment Task Group as a working group of the full Committee to 
consider the task request and develop a draft recommendation report.  The result of this Task Group’s 
work is this report.  The Task Group included expertise from different stakeholders in the National 
Airspace System (NAS), including operators (General Aviation, Business Aviation, Commercial Aviation 
and Military), labor groups, flight planning vendors as well as Subject Matter Experts from the FAA (see 
Appendix B for Task Group membership).  The group held multiple briefings and discussions to consider 
the existing use cases and benefits from the FAA and develop and document feedback. 

Use Cases and Benefits for SAA Information 
This section reviews the use cases and benefits for provision of SAA schedule and status information 
through AIMM Segment 3.  

SAA Capabilities in AIMM Segment 3 
The following are understood as the new information and capabilities that must exist in AIMM Segment 
3 for operators to achieve benefit:  

1. More complete schedule information on SAA 

2. Airspace definitions of SAAs 

3. Digital (non-manual) transfer of schedule information from the Aeronautical Common Service 
(ACS) to Air Traffic automation systems which will provide increased accuracy of the SAA 
schedule, while reducing latency.   

4. Near real-time, updated SAA status information will provide a means of tracking, measurement, 
and analysis of SAA.  Analytics will enable identification of patterns of SAA use. 
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5. Enabling of collaboration between civilian and military operators to recognize current 
requirements and future emerging requirements. 

Benefits from SAA Information in AIMM Segment 3 
The Task Group anticipates the key benefit areas for AIMM Segment 3 are as follows.  These are 
applicable to all operators in the NAS, including general aviation (GA), business aviation (BA), 
commercial airlines and military operators flying through civilian airspace: 

• Flight Efficiency 
o Reduction of emissions, time and/or fuel in flight through increased utilization of cold 

SAAs 
o Reduction of fuel loads by utilizing available, accurate status information 
o Ability to operate a flight (go/no go decision) – applicable to GA/BA 
o May lead to operations that reduce community impact from noise 

• Situational Awareness and Safety 
o Improved accuracy of data on airspace definitions  
o Accurate status information for air traffic control (ATC) and operator  

• Utilization Reports will provide tracking, measurement, and analysis of SAA which will allow: 
o More dynamic scheduling and utilization of airspace  
o Greater stewardship of the airspace 
o Optimization of future airspace needs 
o Improved operator flight planning/scheduling 
o Future SAA development, design, and revisions 
o Development of cohesive policies and agreements with the Department of Defense 

(DoD), FAA, and other operators for improved use and management of SAA 

Assumptions to Achieve AIMM Segment 3 Benefits 
The Task Group worked under the following assumptions: 

• SAA status in AIMM S3 will provide more accurate information than SAA schedules do today 
• Both large and small SAAs at high and low altitudes can have an impact on all types of operators  
• Aeronautical Information Exchange Model (AIXM)-formatted data on SAA schedule or status 

provided through AIMM S3 will require manipulation to become usable to derive benefits 
• Flight planning and/or data vendors will have an important role to play in making the AIMM S3 

AIXM-formatted data available and usable from System Wide Information Management (SWIM) for 
some operators to extract benefits. 

• FAA will continue to make SAA data viewable through a publicly available website (as they currently 
do with the graphical Special Use Airspace (SUA) website today) 

• Data on SAA availability/usage will only include times, altitudes and will not provide military data on 
missions, platform types, etc. 

• Any changes to Air Traffic automation systems will be made to ingest aeronautical information from 
ACS 
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• All users of SAA will provide schedule and status information that feeds aeronautical information 
into ACS 

• The OSS is a location where users can subscribe to data and this resource will replace any customer-
facing web application 

Feedback on FAA’s Flight Efficiency Benefits Study 

Observations 
The Task Group makes the following observations on the FAA’s Flight Efficiency analysis for improved 
SAA information (see Appendix F for the benefits study): 

• The Task Group understands and agrees that, in concept, flight efficiency is improved through AIMM 
S3 with more complete and near real-time information and/or analytics on SAA schedule and status.  
This will enable operators to proactively plan better routes or initiate requests to improve current 
routes. 

• The Task Group understands that currently some Air Traffic Controllers already offer ‘shortcuts’ 
through cold SAAs.  The analysis approach to baseline which flights already receive benefits today 
and measure incremental benefit for flights that did not traverse a cold SAA is logical.  The order of 
magnitude of daily benefit for each of the city pairs analyzed is reasonable. 

• The analysis assumption of 287 good weather days per year is reasonable. 

Input to the Study 
The Task Group finds the flight efficiency benefits analysis to be conservative for the reasons listed 
below. Enhancements should be made to the FAA’s AIMM S3 SAA flight efficiency benefits study to 
make the analysis less conservative. 

• The percent of eligible flights to utilize the cold SAA is currently estimated between 25% and 50% in 
the study. 

o The Task Group recognizes there are reasons why an aircraft may not be able to utilize a 
cold SAA, including: if aircraft is landing weight limited, air traffic congestion, weather, etc. 
However, from an operator perspective, the 25-50% estimate is considered to be 
conservative.   

o Based upon the operator input and constraints, the group estimates over 90% of 
opportunities for shortcuts through cold SAAs would be accepted. 

• The current analysis only focuses on city pairs between the Core 30 airports and does not consider 
impacted Business Aviation and General Aviation flights, or military aircraft operating through 
civilian airspace. 

o Subject matter experts involved with the original National Special Activity Airspace Program 
(NSAAP) study note that the DoD is the largest single operator in the NAS and therefore has 
the greatest potential for savings from near-real time SAA information.    This is not factored 
into the current analysis. 

o General aviation accounts for more instrument operations in the NAS than air carriers and 
DoD combined and do not typically operate at only core 30 airports.  Additionally, a majority 
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of SAAs have floor altitudes of 3000’ or less, thus having a greater impact on General 
Aviation operators. 

o Visual Flight Rule (VFR) aircraft operations are not included in the analysis. 

Future Analysis Recommendations 
When the FAA conducts future iterations of its benefits analysis, the group recommends the following 
for consideration:  

• Consider evaluating by region – i.e., Northeast, Gulf, to/from SoCal, to/from NorCal – or by routes 
known to be impacted by SAAs (e.g., WHITE/WAVEY departures in Northeast).  

• Include GA/Business Aviation/DoD and VFR operations in the assessment 
• Include metric on carbon emissions 
• Provide clear explanation of approach to extrapolate benefits from case studies in the NAS 
• Consider presenting results in terms of nautical miles (NM) saved and/or gallons of fuel saved to 

provide as objective of a metric as possible 
• Consider evaluating benefits to community noise 

The FAA should engage and provide interim reports to the TOC on the development of the business 
case analysis for AIMM S3. 

Situational Awareness and Safety Benefits 
The Task Group analyzed situational awareness and potential safety benefits from AIMM Segment 3, 
and concluded the FAA should conduct further analysis of safety issues to better define the magnitude 
of benefits that could be realized from AIMM S3. 

As detailed in the FAA’s case studies and safety report analysis1, several issues have been identified that 
may impact safety: (a) poor LOA/SOP version control; (b) inconsistent airspace definition management; 
and (c) failure to properly manage SAA status and schedule. The Task Group discussed these examples 
and recognized the potential for increased safety benefits because of the reduction of risk associated 
with increased situational awareness. This is evident by reducing the opportunity for an aircraft collision. 
Several Aviation Safety Reporting System (ASRS) reports detail operations where aircraft incorrectly flew 
through active hazardous airspace due to a lack of status information resulting in the potential for 
collision. Access to near real time status information would help reduce these inadvertent operations 
into an active SAA and deconflict civilian and military traffic leading to safer operations.   

AIMM S3 will provide an authoritative and universally understood definition for each piece of airspace 
that can be shared with NAS operators.  This will enable a better awareness of SAA use that is taking 
place. 

AIMM S3 supports an increase in situational awareness as it will provide near-real time information of 
SAA status. SAA is often activated without formally being scheduled which creates a hazard based on the 

                                                           
1 See page 53 of Appendix F 
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lack of information available to pilots for planning purposes. Enabling a process that allows for schedules 
and status information commonly shared by controllers, schedulers, and operators will improve joint 
understanding of SAA status and reduce the potential for inadvertent airspace penetration when the 
SAA is hot.  

When the users of SAA operate outside of the scheduled and published hours of operation, it affects the 
efficiency and safety of operators in the NAS.  The operators that are already airborne have no way of 
knowing that the SAA is still active and may fly into an SAA that they believe is not active (i.e., MOA’s, 
etc).  With the ability to conduct an analysis of actual SAA usage, schedulers will be able to better 
manage SAA usage.  Users of SAA could contain their training to stay within the scheduled and published 
times and reduce the likelihood of an operator flying into an active SAA.  This would increase the 
efficiency and safety of operations within the NAS.  

Dependencies and Concerns to Achieve Benefits 
The Task Group identified concerns related to AIMM S3 data and its provision to stakeholders.  These 
are beyond scope of the original tasking.  However, they are critical and documented below:  

1. The data provided by AIMM S3 needs to be timely and accurate and from an authoritative source.  If 
it is not timely, accurate or from an authoritative source, use and benefits will not accrue.  

2. There is concern regarding the completeness of the SAA data.  Providing information on what 
percent of SAA schedule/status data is expected in the system over time would be helpful. 

3. Cold status information is most valuable if it includes information on when the SAA will be Hot 
next.  This should be included in the data, if possible. This is particularly relevant when an SAA is 
made Cold earlier than scheduled.  Civilian airspace operators would like assurance that it will stay 
cold or know when it will become Hot again. 

4. Human Factors analysis must be performed to understand how different stakeholders will interact 
with the new data from AIMM S3.  This includes understanding how controllers, pilots and 
dispatchers will all make use of this new information to achieve benefits.  HF are paramount to 
understanding controller workload as status information becomes more available and requests 
through Cold SAAs become more frequent.  It is also important for developing process, procedures 
or training for managing Hot/Cold SAAs, etc.2 

5. There are multiple commercial entity perspectives and concerns regarding receipt of the data from 
AIMM Segment 3: 

a. SWIM is emerging as a backbone for information sharing between FAA and industry and is 
undergoing scrutiny to evaluate whether any changes to requirements or improvements in 
capability are needed.  This Task Group understands AIMM S3 data will be distributed over 
SWIM and some of the data, such as dynamic SAA status data, may have implications to 
flight safety.  The Task Group stresses that ongoing evaluation of SWIM is critical to 
ensuring data integrity and, ultimately, flight safety.  

                                                           
2 Generally, stakeholders request the process and procedures for SAAs be as standardized as possible across 
facilities. 
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b. The Task Group would like to highlight that to access, process and utilize AIMM S3 data will 
require significant effort and investment.  The Task Group recognizes that AIMM S3 data, 
along with all AI data over SWIM, will be provided in AIXM format as bulk data, i.e., a “data 
dump”.  Operators or their 3rd party providers will be responsible for going through the 
process of connecting to SWIM, maintaining the connection, building AIXM capability, 
understanding and parsing the data provided over SWIM and, ultimately, deriving value 
from the data provided.  Operators will have to make significant investments to access and 
utilize this data.  The Task Group anticipates that different operators will take different 
approaches to connect to, ingest and make use of SWIM data.  This challenge will have an 
impact on business investment decisions that operators will have to make to realize 
benefits. 

6. There are also general aviation concerns regarding receipt of the data from AIMM Segment 3 for: 
a. There are currently multiple websites that deliver NAS information to the public today (TFR 

website, Notice to Airmen (NOTAM) website, SUA website, etc.). As the data provided by 
AIMM S3 becomes available, it is important the FAA modernize their existing websites to 
integrate and leverage this information. Improving the existing graphical SUA website is 
important for many pilots to benefit from the new data being provided. There is a benefit to 
consolidating existing FAA websites and merging these user-facing applications into a single 
resource where aeronautical information, like NOTAMs and SAA, can be sorted and filtered. 
The FAA should work with stakeholders to determine the requirements for the future SAA 
user application and consider integrating all data into a single website with other 
aeronautical information (i.e., TFRs, SUA, NOTAMs, etc.).  

b. The FAA provided Flight Information Services Broadcast (FIS-B) service does not currently 
uplink all SAA data due to accuracy and completeness concerns. As AIMM S3 improves upon 
the information currently available, the FAA should consider tasking the appropriate 
Special Committee, i.e., SC-206, to reevaluate the FIS-B Minimum Operational 
Performance Standards (MOPS) to determine when uplinking SAA status would be 
beneficial.  

c. With the implementation of the ACS and One Stop Shop (OSS), existing FAA data portals 
could eventually merge into one website that provides all of the information in one location. 
The FAA should engage with stakeholders to develop the OSS and provide updates to the 
TOC as the OSS matures. 

 
7. Local air traffic adaptations or modifications of SAA internal boundaries result in inconsistencies, 

which are barriers for operators to determine what airspace is active and impacts the safety of 
operators in the NAS.  The Task Group recommends local SAA adaptations or modifications be 
included in SWIM.  This would allow operators to have accurate boundary information, flight plan 
accordingly, and increase safety and efficiencies in the NAS.  

 
8. While a full analysis has not been done on why there is a high percentage of SAA that is active, 

without being scheduled, the Task Group recognizes many scheduling organizations are not 
currently connected to Special Use Airspace Management (SAMS).  These organizations plan to 
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automate the transfer of scheduling information in the near future.  As more scheduling entities 
connect to SAMS, the group recommends the FAA reevaluate the amount of SAA that is active 
without being scheduled and analyze why those operations are not being scheduled. 

Use Cases and Benefits for LOA/SOP Information 
Today, operators are generally not aware of LOAs and SOPs in the NAS and the information is not made 
available to the public in a consistent manner.  As a result, the impact of LOAs or SOPs on flight planning 
and active flights is only understood by the operators after a flight plan is filed or once the aircraft is 
airborne.  This reactive method is inefficient, affects operator flight planning, causes reroutes, and 
increases workload and complexity for air traffic and operators. 

There are inconsistent methods by which new LOAs/SOPs or changes are shared with operators.  Each 
individual facility must therefore try and determine what information or documents may impact the 
operators. In most cases, operators learn about LOA or SOP changes through operator experience, 
Letters to Airmen (LTAs), System Impact Reports (SIRs), NOTAMs or emails from ATC facilities.  The 
current process of discovery of LOAs/SOPs is cumbersome, inefficient, and inconsistent.  Hence, 
operators place a high value on a single authoritative source of LOA/SOP distribution that has a 
consistent and reliable process of dissemination.  The Task Group recommends that the FAA consider 
establishing a single authoritative source for LOA/SOP information. 

Providing LOAs or SOPs to stakeholders will enable flight planners (pilots and vendors) to study or ingest 
this information and thereby plan flight trajectories that remain consistent with air traffic constraints.  
This group believes that if a restriction exists along a route, operators should be aware of it so they can 
comply.  This group spoke with two flight planning vendors serving the GA, BA and airline communities 
that expressed keen interest in receiving this information for their flight planning products.  Some flight 
planning vendors already ingest approximately 22,000 LOA/SOP constraints from Eurocontrol in AIXM 
format3.  The vendors note that having this data in Europe enables flights to be planned in line with 
what ATC wants and expects, improving predictability of time and fuel. 

LOA/SOP information is distinct from SAA information in its timing.  While SAA schedule and status can 
evolve hourly, LOAs and SOPs do not change as frequently.  Hence, systems ingesting LOA/SOP 
information require periodic updates while those utilizing SAA information require updates up to the 
minute. 

Today, there are over 20,000 LOAs and SOPs in the NAS today in PDF format.  The group appreciates 
that the FAA will require time to digitize the full set of LOAs and SOPs.  The Task Group’s input to the 
FAA is to prioritize those LOAs/SOPs that directly or indirectly impact flight trajectories as it sequences 

                                                           
3 For more information, see: http://www.nm.eurocontrol.int/RAD/index.html for detail on the Eurocontrol Route 
Availability Document (ERAD) AIXM data which includes ~22,000 RAD rules.  A background briefing is also available 
at the following link: http://www.eurocontrol.int/sites/default/files/publication/files/20140709-presentation-of-
nm-18.5-to-externals.pdf 
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its digitization process.  Those LOAs or SOPs that are unique to air traffic control process or 
communication and do not impact flight trajectories should be de-prioritized.  Some further input on 
prioritization is presented below. 

Finally, operators and third-party vendors indicate that AIMM S3 data could enable new, enhanced 
information to be provided to pilots, such as graphical renderings of Air Traffic Control Assigned 
Airspace (ATCAA) and Altitude Reservations (ALTRV), as well as facilitate new capabilities that exist 
today only in concept. For example, one vendor indicated communication frequency prediction would 
be enabled to a more realistic level with LOA data, which could provide greater situational awareness 
for pilots. This concept requires more research but it exemplifies the type of wide-ranging innovation 
that this data could allow.  

Benefits 
The Task Group makes the following assumptions in its discussion on benefits from LOA/SOP data: 

• The global aviation industry is moving towards an AIXM format and anticipates that digitized 
LOAs/SOPs will be provided in an AIXM format as well 

• LOA/SOP data provided will be based upon an authoritative source 

Specific areas of benefit for the LOA/SOP information include:  
• Alignment with NextGen: fundamental to Next Gen capabilities is sharing accurate data for purposes 

of creating new noise abatement procedures; improve NAS information for common situational 
awareness and alignment to implement new tools to assist in future time-based flow management. 

• Awareness of LOA/SOP Development: through the Airspace Definition Origination Tool (ADOT), 
greater operator visibility into the development of new LOA/SOP. 

• Safety: currently there is poor version control of SOP/LOAs that impacts the accuracy and timeliness 
of some LOA/SOP information. There are 15 safety reports over an 18 month period from 2015 
through the first half of 2016 related to this issue.  For example, inaccurate LOA information is 
known to have resulted in a situation where an aircraft in Alaska was too high and operating in icing 
conditions. 

• By having consistent access to LOA/SOP information, operators have multiple benefits for their daily 
operation:  

o Feasible Planned Trajectory: flight plans factoring in air traffic constraints should be more 
feasible and expected by air traffic, reducing last minute changes that drive delay 

o Flight Planning Systems: opportunity to remove constraints in flight planning systems based 
on outdated assumption or understanding of LOAs and SOPs 

o Validation: by having access to the LOA/SOP, operators will have visibility into the 
constraints and an opportunity to validate the need for specific LOAs/SOPs, or whether the 
LOA/SOP is required 24 hours a day or every day of the week 

o Query/Filter: using new tools in the future, opportunity to query and filter LOA/SOP 
documents to search for specific air traffic constraints in specific airspace(s). 

o Awareness of LOA/SOP to Access SAAs: some LOA/SOP relate to special procedures to access 
SAAs for certain types of operations.  By making the LOA/SOP information available, 
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operators that can benefit from these procedures will have an opportunity to search for 
them. 

Feedback on LOA/SOP Category 
The FAA provided information on LOA/SOP categories (See Appendix D).  Based on input from one flight 
planning provider, the priorities are 1) Routes, 2) Instrument Flight Procedure Crossing Constraints and 
3) Boundary Data / Constrained Airspace / ATCAA.  This prioritization is based on the group’s initial 
understanding of the categories.   

The Task Group requests the FAA continue to work with the TOC to receive guidance and direction on 
how to sequence the digitization of LOAs and SOPs as AIMM Segment 3 moves forward. 

In addition to the information noted above about each category of LOA/SOP information, the flight 
planner and/or operator would also need the conditions under which the LOA/SOP applies. 

Finally, for the NOTIONAL SOP/LOA Attributes, the following are missing characteristics that should be 
included in the ultimate LOA/SOP data that is disseminated: 

• Aircraft Navigation Capabilities (Requirement Navigational Performance/Performance Based 
Navigation) 

• Departure Airport 
• Departure Flight Information Region (FIR) 
• Overflight FIR 
• Overflight waypoint/VOR/airway/playbook route, etc. 
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Acronyms and Definitions 
 
ACS Aeronautical Common Service  
ADOT Airspace Definition Origination Tool  
AI Aeronautical Information  
AIMM Aeronautical Information Management Modernization 
AIXM Aeronautical Information Exchange Model  
ALTRV Altitude Reservation  
ARTCC Air Route Traffic Control Center  
ASRS Aviation Safety Reporting System  
ATC Air Traffic Control 
ATCAA Air Traffic Control Assigned Airspace  
BA Business aviation  
DoD Department of Defense  
ERAD Eurocontrol Route Availability Document  
FAA Federal Aviation Administration  
FIR Flight Information Region  
FIS-B Flight Information Services Broadcast  
GA General aviation  
IFR Instrument Flight Rules  
LOA Letters of Agreement  
LTAs Letters to Airmen  
MOPS Minimum Operational Performance Standards  
NAS National Airspace System  
NextGen Next Generation Air Transportation System  
NM Nautical miles  
NOTAM Notice to Airmen  
NSAAP National Special Activity Airspace Program  
Operators Entities that fly in the NAS, including general aviation, business 

aviation, commercial airlines and military operator 
OSS One Stop Shop  
S3 Segment 3 
SAA Special Activity Airspace  
SAMS Special Use Airspace Management System 
SIRs System Impact Reports  
SOP Standard Operating Procedures  
SUA Special Use Airspace  
SWIM System Wide Information Management  
TOC Tactical Operations Committee  
VFR Visual Flight Rule  
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Appendix A: Tasking Letter 
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Appendix B: Participants in the AIMM S3 Task Group 
 
Darrell Pennington, Air Line Pilots Association (ALPA) 

Rune Duke, Aircraft Owners and Pilots Association 

Frank Oley, Airlines for America 

Bhavik Bhatt, CSRA 

Steve Anderson, Federal Aviation Administration (FAA) 

Farzad Davarya, Federal Aviation Administration (FAA) 

Tim Funari, Federal Aviation Administration (FAA) 

Rob Hunt, Federal Aviation Administration (FAA) 

Allen Proper, Federal Aviation Administration (FAA) 

James Sizemore, Federal Aviation Administration (FAA) 

Bill Murphy, International Air Transport Association 

Ken Gochenour, Jeppesen 

John Moore, Jeppesen 

Joe Bertapelle, JetBlue Airways 

Rex Jackson, National Air Traffic Controllers Association (NATCA) 

James Keith, National Air Traffic Controllers Association (NATCA) 

Heidi Williams, National Business Aviation Association (Co-Chair) 

Trin Mitra, RTCA, Inc. 

Richard Dalton, Southwest Airlines 

Scott Dehart, Southwest Airlines (Co-Chair) 

Ron Ooten, Southwest Airlines 

Jeff Dugard, U.S. Navy 

George Ingram, United Airlines, Inc. 

Glenn Morse, United Airlines, Inc. 

Howard Mui, US Department of Defense  
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Appendix C: SAA Case Study 

Powder River Training Complex 
Given the large size of the Powder River Training Complex and regular scheduling of the airspace, near 
real-time SAA status would be beneficial for increasing pilot alertness when transiting SAA during large 
periods of scheduled activity. In June 2016, a "near miss" was reported in this airspace between a 
Cessna 172 and a USAF B-1B. The civilian pilot, an instructor at a local flight school, acknowledged he 
knew the airspace was scheduled; however, he had become accustomed to the airspace being 
scheduled for many hours each weekday but not used. Providing activation status could have improved 
this pilot’s situational awareness and prompted the need for greater vigilance for military activity. The 
SAA activation status provided by AIMM S3 can enable new methods of increasing awareness, such as 
graphical depictions of “hot” airspace. 
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Appendix D: Detail on LOA/SOP Information 

 
SOP/LOA Airspace and Constraints 
The Table below lists notional SOP/LOA airspaces and constraints that will be made available to 
authorized stakeholders through AIMM S3. It also defines the purpose of these airspace and constraints. 

Aeronautical Base 
Feature  

Base feature 
defined through 
SOP/LOA? 

SOP/LOA Airspace & Constraint Definition 

1. ATCAA Yes  Airspace of defined vertical/lateral limits, assigned by ATC, 
for the purpose of providing air traffic segregation between 
the specified activities being conducted within the assigned 
airspace and other Instrument Flight Rules (IFR) traffic. 
Constraints are applied on ATCAAs by ATC facilities 
through SOPs/ LOAs in order to better manage air traffic in 
accordance with local operational needs.  

2. SUA  No SUA legal definitions are defined by JO 7400.8. Constraints 
are applied on SUAs by ATC facilities through SOPs/ LOAs 
in order to better manage air traffic in accordance with local 
operational needs. SUAs include Restricted Areas, Prohibited 
Areas, Military Operations Areas (MOAs), Alert Areas, 
Warning Areas, and National Security Areas. 

3. Routes No Routes are defined by FAA form 8260-x, SOPs/LOAs define 
constraints such as crossing restrictions on Routes in order 
better manage air traffic in accordance with local operational 
needs Routes include Jet Routes, Very High Frequency 
Omnidirectional Range (VOR) Airways, and Area Navigation 
(RNAV) Routes. 

4. IFPs No IFPs are defined by FAA form 8260-x, SOPs/LOAs define 
constraints such as crossing restrictions on IFP in order better 
manage air traffic in accordance with local operational needs. 

5. Aerial Refueling 
Routes (Tracks), 
Aerial Refueling 
Anchors, Military 
Training Routes 
(MTRs) (Instrument 
Routes (IR) and 
Visual Routes (VR)) 
Orbit Areas 

No The LOA defines operational procedures for entry and exit 
routes, the actual definition of the Anchor, Refueling Routes, 
and Military Training Routes. The LOA may or may not  
restrict non-participating aircraft from flying into one by 
applying standard separation procedures. 

6. Temporary Flight 
Restrictions (TFRs) 

No A TFR defines an area restricted to air travel due to a 
geographically-limited, short-term, airspace restriction. TFR 
related SOPs/LOAs describe the operational procedures 
around TFRs such as who is qualified to go through this or 
not, what happens if there are violators. 

7. Parachute Jump 
Areas 

Yes  Airspace where parachute operations are conducted. These 
airspace constraints are applied on parachute Jumping 
Airspace to support efficient and safe airspace management. 
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Aeronautical Base 
Feature  

Base feature 
defined through 
SOP/LOA? 

SOP/LOA Airspace & Constraint Definition 

8. Orbit Areas Yes  This activity is used to occupy an expanded area used for 
holding or maneuvering aircraft. Orbit areas are used by DoD 
surveillance aircraft (e.g., E-2, E-3, and E-8) and are normally 
contained within ATCAAs. JO 7610.4N. Orbit Area related 
SOP/LOAs describe the procedures for flying through an 
Orbit Area, as well as the bounds of the area, and FAA 
guidance during flight. 

9. Aircraft 
Manufacturers Test 
Airspace (e 

Yes  Airspace used by aircraft manufacturers during the 
development and testing of aircraft. Some aircraft 
manufacturers’ testing is conducted within already defined 
SAA. 

10. Commercial Space 
Launch Airspace 
e.g., Aircraft Hazard 
Areas (AHAs); and 
Debris Hazard Fields 
(DHFs)) 

Yes  Airspace used by launch and reentry vehicles to transit the 
NAS (Title 14 CFR Part 400). Commercial Space Launch 
Airspace related SOP/LOAs describe the procedures before, 
during and after launch, as well as the bounds of the area, and 
FAA guidance during flight. 

11. Facility Boundaries Yes The geographic limits, both vertical and horizontal, of a 
volume of airspace in which a specified ATC facility 
provides ATC services. Boundaries(Boundary points defined 
by Lat/longs) of En Route, Oceanic, and Terminal Facilities. 

12. Sector Boundaries Yes  The geographic limits, both vertical and horizontal, of a 
volume of airspace in which the responsibility for providing 
ATC services is delegated to a specific ARTCC sector. 
Boundaries (Boundary points defined by Lat/longs) of 
Sectors within En Route or Terminal Facilities. 

13. Flight Information 
Region (FIR) 
Boundaries 

No A flight information region (FIR) is a specified region of 
airspace in which a flight information service and an alerting 
service (ALRS) are provided. It is the largest regular division 
of airspace in use in the world today. FIR related SOP/LOAs 
describe the boundaries and the procedures for FAA 
personnel. 

14. National Ranges Yes  Large ranges used for military training (i.e., Utah Test and 
Training Range (UTTR), Nevada Test and Training Range 
(NTTR), Western Training Range (WTR), and White Sands 
Missile Range (WSMR). National Range related SOP/LOAs 
describe the procedures for flying through an Orbit Area, as 
well as the bounds of the area, and FAA guidance during 
flight. 

15. Flight School 
Training Areas 

Yes  Airspace where flight training is conducted. Flight School 
Training Area related SOP/LOAs describe boundaries of the 
flight area. 

16. Aerobatics Areas Yes  Airspace where aerobatic maneuvers are conducted. 
Aerobatics Area related SOP/LOAs describe boundaries of 
the flight area. 
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Notional SOP/LOA Attributes 
These are items in SOPs/LOAs that may be used to identify aircraft that will receive a restriction, 
or it is the restriction that will be assigned to the aircraft. 

LOA constraint characteristics: 

• Destination=Precondition-Aircraft with this destination may receive a restriction 
• Altitude(s)=Restriction or precondition-Aircraft between these altitudes may receive a 

restriction 
• Airspace Definition=Precondition-Aircraft entering this volume of airspace may receive a 

restriction 
• Fix (Arc/Line) 
• Aircraft type 
• Route 
• Time of day 
• Coordination procedures : Controller to Controllers coordination procedure 
• Airspeed Restriction  
• Procedure for recurring special events   
• Automation configuration   
• Additional airspace configuration 
• Metering Procedures  
• Military Procedures   
• Special procedures with other State /Local/ Federal agency 
• Emergency Agency Procedures  
• Contingency Procedures  
• SAA activation/deactivation Procedure 
• Altimeter Procedure  
• Temporary Flight Restrictions (TFRs) Procedures* ( not a documented procedure)  
• Recreational Area Procedure/  

o Glider Operations Areas/ 
o Flight School Training Areas 
o Aerobatics Areas 

• Unpublished SAA subdivision  
 

SOP constraint characteristics: 

• Airspace description    
• Waver Altitudes  
• Unpublished Route and altitude speeds 
• ATC only Routes 
• Time of day 
• Coordination procedures  
• References to LOAs 
• Destination 
• Altitude(s) 
• Airspace Definition   
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• Fix (Arc/Line) 
• Aircraft type 
• Route 
• Time of day 
• Coordination procedures  
• Airspeed Restriction  
• Metering Procedures 
• Altimeter Procedure  
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Appendix E: LOA/SOP Case Studies 
The following case studies provide additional perspective on how the awareness of LOA/SOP has value 
for operators:  

Case Study: Descending Traffic Early 
An operators to airport X noticed that arriving traffic were descended down to 8000 feet approximately 
400 NM away from the airport.  After further research, the operator learned that this was driven by 
LOAs established by the Air Route Traffic Control Center (ARTCC) that contained airport X.  The ARTCC 
had LOAs that stratified the altitude of traffic arriving to the many high volume destination airports 
within this Center.  Airport X was at the lowest strata, resulting in flights being pushed down to 8000 
feet 400 NM out.   Collaboration between the operator and air traffic facility resulted in some sector 
changes that reduced the low altitude segment by 50%.  Additionally, the operator pointed out that the 
restriction was utilized for all flights, including its flights that operated after midnight local time.  As a 
result, use of the LOA was no longer 24 hours a day but instead based on necessity. 

This LOA had significant fuel impacts for this operator at a hub airport.  Only after an individual Captain 
issued a complaint about being descended down too early did the company identify the issue and look 
further into the LOA.   

Case Study: Utilizing an Existing LOA for ZLA/ABQ/Needles 
Traffic departing to the east from Las Vegas typically traversed a single departure fix which could result 
in congestion on the group and increased taxi times.  An operator with high frequency of flights learned 
of an existing LOA that offered a second departure path to the east from LAS.  This path departed to the 
South of LAS over the Needles VORTAC before turning to the east.  This option was longer but offered a 
continuous climb helped in maintaining departure throughput from LAS to the east.  Maintaining flow 
from LAS reduced taxi out times.  The operator evaluated the option and elected to utilize the Needles 
option along with the traditional departure fix for traffic to the east.  In this case study, once the 
operator became aware of the LOA, they recognized utilizing it could actually improve throughput and 
taxi out time for LAS departures. 

Case Study: Salem, OR 
In August 2015, the FAA expanded the Class D airspace at McNary Field, Salem, OR, in order to ensure 
adequate encompassing of the instrument approach procedures. The airspace expansion resulted 
in thousands of acres of Christmas tree farms now being located within the Class D surface area that 
were previously in less restrictive Class E. Christmas tree farms rely upon dozens of helicopters to move 
the trees to the waiting trucks, largely in marginal weather conditions. With the new airspace, should 
McNary become IFR, the airspace would become one-in, one-out operations; dramatically impacting the 
farms and the thousands of operations they would conduct daily during the harvest. Following the 
review of several existing publicly available LOAs, the helicopter operators, tower controllers, ARTCC 
controllers, and other stakeholders were able to collaborate on an LOA that created a grid of the 
airspace and allowed continued operations in various weather conditions. The availability of the 
previous LOAs on this topic were instrumental to facilitating a successful solution and ensuring the 
continuation of the commerce of the farms.  
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Case Study: Volk Field SAA 
In 2016, the WI Air National Guard reorganized and expanded the Volk Field SAA complex. The SAA 
complex overlies several airports with instrument approaches. In order to ensure continued access to 
these airports, an LOA between Minneapolis ARTCC and the military was created. According to the WI 
ANG, "under the LOA, airspace is recalled to 5,000 feet MSL when use of the GPS approach is requested. 
The Minneapolis ARTCC is able to recall airspace for the other airports in the vicinity of the Volk Field 
SAA using this LOA as well. The LOA is not published and is not releasable to the public." The airports 
impacted account for more than 70,000 operations each year, with a percentage of that being IFR 
operations. The lack of visibility of this LOA and the relief it provides likely results in many delayed or 
rescheduled flights due to SAA activity. Underlying airports and communities can be negatively affected 
by reduced aircraft operations and fuel sales. Increasing the transparency of these agreements will 
improve operational efficiency, airport access, and reduce SAA's negative economic impact on civil 
aviation.  
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Appendix F: FAA Flight Efficiency Benefits Study  
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• Preview initial AIMM S3 Shortfall 
Quantification Metrics

• Solicit feedback on benefit claims, 
assumptions on SAA Status flight efficiency 
improvements 

Objective
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AIMM S3 Shortfalls – SAA Status

NSAAP Shortfall FAA
Program Mitigating AIMM Capabilities

Airspace Definition & 
Representation of 
Airspace

AIMM S3 Establish an authoritative source for airspace definitions
Correlate legal definitions with locally defined SAAs

Notification Timing for 
Airspace Schedule Creation, 
Amendment & Cancellation

AIMM S3 ATM systems (i.e., ERAM, ATOP & E-IDS) will process SAA schedule 
updates sent from SAMS   capability already exists within TFMS

Notification of Airspace 
Activation and Deactivation AIMM S3 NAS Users & Air Navigation Service Providers (ANSP) will receive SAA 

hot/cold status updates from the Aeronautical Common Service (ACS) 

Location of Airspace
Status

AIMM   
S2/S3 ACS is the single access point to receive SAA status updates 

Dissemination of
Airspace Status AIMM S3 ATM systems (i.e., ERAM, ATOP & E-IDS) will send SAA status updates 

to SAMS for ACS distribution to NAS systems, NAS Users & ANSPs

Source: National Special Activity Airspace (NSAAP) Concept of Operations, Section 3.3 Shortcomings of the Current Environment (2011)

Federal Aviation
Administration

4

SAA Flight Path Analysis
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Sample City-Pair Savings

City Pair SFO-LAS IAH-MCO DFW-PHX

Average Daily Savings (NM) 152 144 103

Average Yearly Savings (NM) 38,912 36,847 26,266

Federal Aviation
Administration

6

Methodology
• Key points:

– Use historical flight trajectories
– Use historical SAA Schedule from SAMS
– Use historical SAA status from ERAM messages
– Overlay track data with SAA Schedule/Status and 

location
– Find flights that unnecessarily flew around inactive 

SAAs
– Calculate potential savings for sample days
– Extrapolate sample day savings to NAS level
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City Pair Selection
• Impedance Analysis

– List of highest impeded city-pairs (AJR-G analysis)

• SME input
– City pairs with highest flight count with either 

departure or arrival airport within the Center of 
interest 

– Visual inspection of actual trajectories and SAAs 
– Avoid transcontinental or international city pairs

Federal Aviation
Administration

8

General Formula
1. Select a city-pair within an ARTCC
2. Select sample days (good weather)
3. Find SAAs impeding the city-pair

– Combine Schedule and Status to find active/inactive timeframes

4. Find flights “eligible” for Saving (reroute)
5. Calculate potential Savings for eligible flights

– Calculate avg daily Savings for the city-pair

6. Extrapolate sample city-pair Savings

൫ܵܿ݅ݕݐ െݎ݅ܽ݌ ൈ ݌݋ݐܣ ͶͲ൯ ൈ Ψ݁ݐݑ݋ݎ݁ݎ ൈ ܴܨܫ݄ݐݓ݋ݎ݃ ൈ ܻܶ̈́ܥܱܦܣ

Scity-pair= annual flight path savings for the three city-pairs evaluated
Atop40 = number of similarly impeded city-pairs among top 40 CONUS airports
%reroute = percentage of potential flight path savings that are feasibly claimed
growthIFR = growth rate of IFR traffic from 2016
ADOC$TY = aircraft direct operating costs, calculated in $TY
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Actual-Direct (A-D) trajectory: the difference between the direct 
and actual flight trajectories (excluding terminal area)

Actual – Direct Trajectory

Federal Aviation
Administration

10

The A-D for every flight between a city-pair was summed 
annually (2014) for flights between the top 40 CONUS airports

Annual A-D is an absolute measure of how much additional flight 
mileage is flown between a city-pair versus the direct path. It 
does not account for:

• SAA
• Instrument flight procedures
• Weather
• Traffic
• Etc.

Actual – Direct Trajectory
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SAA Impedance is the combined effect of SAA location and 
schedule on direct flight paths

SAA Impedance

Federal Aviation
Administration

12

• Top 40 CONUS airports 
– 780 city pairs 
– Not all are significantly impacted by SAAs

• Filtered out city-pairs where the 
“impedance” (Annual A-D) was <5% of the 
total direct flight trajectory

• Other factors
– Scheduled SAA Hours
– Traffic Count between city pairs

City-Pair Ranking and Filtering
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Calculating average impedance of flight trajectories between top 
40 CONUS airports, the top 50 impeding SAAs: 

Top 50 Impeding SAAs

Federal Aviation
Administration

14

After filtering, the following city-pairs remain, ranked by their 
annual A-D:

Impeded City-Pairs Ranking

A-D Rank City Pair A-D Rank City Pair A-D Rank City Pair A-D Rank City Pair
1 LAS-SFO 22 DFW-TPA 43 PDX-SAN 64 HOU-SAT
2 IAH-SFO 23 DFW-FLL 44 IAD-JFK 65 DAL-SFO
3 DFW-SFO 24 OAKPHX 45 LAS-SAT 66 DAL-PHX
4 JFK-MCO 25 LAX-SFO 46 BOS-JFK 67 SAT-TPA
5 DFW-LAX 26 FLL-SFO 47 IAH-TPA 68 MEM-STL
6 JFK-MIA 27 IAH-MCO 48 HOU-MCO 69 DAL-TPA
7 PHX-SEA 28 DFW-SAN 49 OAK-SLC 70 DAL-SAN
8 JFK-TPA 29 SAN-SEA 50 AUS-MCO 71 HOU-SFO
9 BOS-MIA 30 MCO-PHX 51 AUS-PHX 72 DAL-OAK

10 LAS-SEA 31 MIA-SFO 52 MCO-SAN 73 BWI-LGA
11 PHX-SFO 32 LAS-LAX 53 HOU-PHX 74 OAK-SAT
12 BOS-MCO 33 SFO-SLC 54 MEM-OAK 75 IAH-OAK
13 DFW-PHX 34 IAH-PHX 55 AUS-OAK 76 DCA-TEB
14 AUS-SFO 35 LAS-PHX 56 HOU-TPA 77 FLL-OAK
15 LAX-SLC 36 MCO-SFO 57 LAX-TPA 78 MIA-OAK
16 BOS-FLL 37 FLL-LAX 58 MIA-TPA 79 ATL-OAK
17 PDX-PHX 38 LAS-PDX 59 SAN-SLC 80 OAK-TPA
18 LAX-MIA 39 FLL-PHX 60 MCO-SAT 81 MCO-OAK
19 LAX-MCO 40 PHX-TPA 61 FLL-MCO 82 SAN-TPA
20 IAH-LAX 41 HOU-OAK 62 BWI-JFK 83 MCO-PDX
21 LAS-OAK 42 SAT-SFO 63 DFW-OAK
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Calculate SAA active/inactive 
timeframe
• Process historical SAMS Schedules
• Process historical ERAM status messages 

(On/Off)
• Need to integrate the sched/status for 

neighboring SAAs:

Arrival Airport

SAA-1
SAA-2

Dept Airport

COLD
HOT

Airport

COLD
HOT

Federal Aviation
Administration

16

Find flights “eligible” for Savings 
(reroute)
• Overlay 4D flight trajectory & SAA 

sched/status
– A flight is considered “eligible for Savings” if its 

actual trajectory goes around impeding SAAs that 
are scheduled but are inactive (cold) at the time the 
flight could traverse that SAA 

Dept
COLDCOLD

Arr

Eligible for Savings

Dept
HOTHOT

Arr

Not Eligible for Savings
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City Pair Sample Data Analysis

Federal Aviation
Administration
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• Sample Data Analysis:

• LAS-SFO (A-D Rank = 1)
• DFW-PHX (A-D Rank = 13)
• IAH-MCO (A-D Rank = 27)

City Pair Analysis

Due to time constraints, only LAS-SFO city pair is included in this presentation.
Analysis for other city pairs can be found in supporting PDF.
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See Sample City Pair Analysis 
PDF Slides

20

City Pair Benefits Calculation

• Sample City Pairs and dates of analysis
– SFO-LAS

March 17th & 29th ,2016

– IAH-MCO
• March 5th, 25th, 31st ,2016

– DFW-PHX
• March 1st, 23rd ,2016

Attachment 5 - Use Cases & Benefits AIMM S3 FNL



21

FLIGHT PATH ANALYSIS
SFO-LAS

22

SFO – LAS 
Flight Trajectories for March 2016

LAS Departure SFO Departure

22
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SFO-LAS  City Pair                03.17.2016

SFO Departures LAS Departures
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SFO-LAS  City Pair                03.17.2016

AirspaceName AirspaceType LowAlt HighAlt SchedStartDateTime SchedEndDateTime

2508 R 200 999 3/16/2016 13:00 3/17/2016 1:00
OWENS ATCAA ATCAA 180 400 3/17/2016 0:30 3/17/2016 3:15
OWENS MOA MOA 2 179 3/17/2016 0:30 3/17/2016 3:15
SALINE ATCAA ATCAA 180 400 3/17/2016 0:30 3/17/2016 3:15
SALINE MOA MOA 2 179 3/17/2016 0:30 3/17/2016 3:15

OWENS ATCAA ATCAA 180 390 3/17/2016 3:15 3/17/2016 5:00
OWENS MOA MOA 2 179 3/17/2016 3:15 3/17/2016 5:00
SALINE ATCAA ATCAA 180 390 3/17/2016 3:15 3/17/2016 5:00
SALINE MOA MOA 2 179 3/17/2016 3:15 3/17/2016 5:00

OWENS ATCAA ATCAA 180 290 3/17/2016 5:00 3/17/2016 6:00
OWENS MOA MOA 2 179 3/17/2016 5:00 3/17/2016 6:00
SALINE ATCAA ATCAA 180 290 3/17/2016 5:00 3/17/2016 6:00
SALINE MOA MOA 2 179 3/17/2016 5:00 3/17/2016 6:00

2508 R 200 999 3/17/2016 13:00 3/18/2016 1:00
OWENS ATCAA ATCAA 180 600 3/17/2016 13:00 3/18/2016 1:00
OWENS MOA MOA 2 180 3/17/2016 13:00 3/18/2016 1:00
SALINE ATCAA ATCAA 180 600 3/17/2016 13:00 3/18/2016 1:00
SALINE MOA MOA 2 180 3/17/2016 13:00 3/18/2016 1:00

SAMS Schedule

Effective schedule: 0000->0600 and 1300->2399

Attachment 5 - Use Cases & Benefits AIMM S3 FNL
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SFO-LAS  City Pair                03.17.2016

SAAID LowAlt HighAlt Activation Deactivation

OWENS -0.01 999 3/16/2016 22:22 3/17/2016 0:12
OWENS -0.01 300 3/17/2016 0:12 3/17/2016 1:42
OWENS -0.01 999 3/17/2016 1:42 3/17/2016 1:58
OWENS -0.01 230 3/17/2016 1:58 3/17/2016 3:51
OWENS -0.01 300 3/17/2016 15:19 3/17/2016 15:40
OWENS -0.01 410 3/17/2016 15:40 3/17/2016 16:52
OWENS -0.01 300 3/17/2016 16:52 3/17/2016 19:45
OWENS -0.01 350 3/17/2016 19:45 3/17/2016 20:28
OWENS -0.01 300 3/17/2016 20:28 3/17/2016 22:52
OWENS -0.01 360 3/17/2016 22:52 3/18/2016 0:00

PANAMINT -0.01 999 3/16/2016 14:45 3/17/2016 1:59
PANAMINT -0.01 230 3/17/2016 1:59 3/17/2016 3:51
PANAMINT -0.01 999 3/17/2016 15:19 3/18/2016 3:39

SALINE -0.01 999 3/16/2016 22:22 3/17/2016 0:12
SALINE -0.01 300 3/17/2016 0:12 3/17/2016 1:42
SALINE -0.01 999 3/17/2016 1:42 3/17/2016 1:59
SALINE -0.01 230 3/17/2016 1:59 3/17/2016 3:51
SALINE -0.01 300 3/17/2016 15:19 3/17/2016 15:40
SALINE -0.01 410 3/17/2016 15:40 3/17/2016 16:52
SALINE -0.01 300 3/17/2016 16:52 3/17/2016 19:45
SALINE -0.01 350 3/17/2016 19:45 3/17/2016 20:28
SALINE -0.01 300 3/17/2016 20:28 3/17/2016 22:53
SALINE -0.01 360 3/17/2016 22:53 3/18/2016 0:00

SHOSHONE -0.01 179 3/17/2016 22:48 3/18/2016 0:01
SHOSHONE N 180 350 3/17/2016 22:48 3/18/2016 0:01
SHOSHONE S 180 350 3/17/2016 22:48 3/18/2016 0:01

ERAM STATUS

Effective Status:
Owens:       0000-0158

1515-2400
Panamint:  0000-0159

1519-2400
Saline:        0000-0159

1519-2400
Shoshone: 2248-2400

Potential Reroute timeframe:
0159-0600
1300-1519
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SFO->LAS Flights                03.17.2016

• 27 flights
– 15 fly-through

• Avg A-D = 7.2 NM
– 12 fly around

• Avg A-D = 26.9 NM
– 0 Eligible for Reroute (within Scheduled but Cold hrs)

Attachment 5 - Use Cases & Benefits AIMM S3 FNL
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LAS->SFO Flights                03.17.2016

• 24 flights
– 2 fly-through

• Avg A-D = 15.4 NM
– 22 fly around

• Avg A-D = 34.0 NM
– 7 Eligible for Reroute (within Scheduled but Cold hrs)

28

LAS->SFO Flights                03.17.2016
• Flights Eligible for reroute
ACID DEPT_APRT ARR_APRT ACTUAL_DEP

_TIME
ACTUAL_ARR

_TIME
D40_A40_
ACT_DIST

D40_A40
_GC_DIST A_D

FLY 
Around 

SAA

Eligible for 
Reroute?

UAL451T LAS SFO 3/17/2016 1:51 3/17/2016 2:56 316.61 278.80 37.813 1 1
FFT1125 LAS SFO 3/17/2016 2:13 3/17/2016 3:19 306.87 278.80 28.069 1 1
JBU2689 LAS SFO 3/17/2016 3:08 3/17/2016 4:17 309.67 278.80 30.869 1 1
SWA1601 LAS SFO 3/17/2016 4:07 3/17/2016 5:15 309.04 278.80 30.243 1 1
SWA3398 LAS SFO 3/17/2016 5:34 3/17/2016 6:41 318.26 278.80 39.466 1 1
UAL728 LAS SFO 3/17/2016 13:05 3/17/2016 14:06 311.66 278.80 32.865 1 1

SWA1866 LAS SFO 3/17/2016 14:43 3/17/2016 15:46 301.15 278.80 22.348 1 1

Attachment 5 - Use Cases & Benefits AIMM S3 FNL
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SFO-LAS  City Pair Potential Benefits        
03.17.2016

SFO->LAS LAS->SFO Total

Flight Count 27 24 51

Fly-Around count 12 22 34

Fly-Around Avg. Actual distance 305.7 312.8 310.3

Fly-Thru count 12 2 14

Fly-Thru Avg. Actual distance 286.0 294.2 287.0

Reroute Eligible count 0 7 7

Eligible flight Avg. Actual Distance n/a 310.5 310.5

Potential Savings per Elig. Flight 0 16.3 16.3

Total Potential Savings (NM) 0 114.1 114.1*

* Total Saving for the city-pair is calculated as the sum of Total Savings for each leg

30

SFO-LAS  City Pair                03.29.2016

SFO Departures LAS Departures
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SFO-LAS  City Pair                03.29.2016

AirspaceName AirspaceType LowAlt HighAlt SchedStartDateTime SchedEndDateTime

2508 R 200 999 3/28/2016 13:00 3/29/2016 1:00
OWENS ATCAA ATCAA 180 600 3/28/2016 13:00 3/29/2016 1:00
OWENS MOA MOA 2 180 3/28/2016 13:00 3/29/2016 1:00
SALINE ATCAA ATCAA 180 600 3/28/2016 13:00 3/29/2016 1:00
SALINE MOA MOA 2 180 3/28/2016 13:00 3/29/2016 1:00

OWENS ATCAA ATCAA 180 400 3/29/2016 1:00 3/29/2016 6:15
OWENS MOA MOA 2 179 3/29/2016 1:00 3/29/2016 6:15
SALINE ATCAA ATCAA 180 400 3/29/2016 1:00 3/29/2016 6:15
SALINE MOA MOA 2 179 3/29/2016 1:00 3/29/2016 6:15

2508 R 200 999 3/29/2016 13:00 3/30/2016 1:00
OWENS ATCAA ATCAA 180 600 3/29/2016 13:00 3/30/2016 1:00
OWENS MOA MOA 2 180 3/29/2016 13:00 3/30/2016 1:00
SALINE ATCAA ATCAA 180 600 3/29/2016 13:00 3/30/2016 1:00
SALINE MOA MOA 2 180 3/29/2016 13:00 3/30/2016 1:00

SAMS Schedule

Effective schedule: 0000->0615 and 1300->2399

32

SFO-LAS  City Pair                03.29.2016

SAAID LowAlt HighAlt Activation Deactivation
OWENS -0.01 300 3/29/2016 0:17 3/29/2016 1:51
PANAMINT -0.01 999 3/29/2016 0:18 3/29/2016 1:51
SALINE -0.01 300 3/29/2016 0:18 3/29/2016 1:51
OWENS 380 999 3/29/2016 15:02 3/29/2016 15:04
PANAMINT 380 999 3/29/2016 15:02 3/29/2016 15:04
SALINE 380 999 3/29/2016 15:02 3/29/2016 15:04
OWENS -0.01 360 3/29/2016 15:04 3/29/2016 16:16
PANAMINT -0.01 999 3/29/2016 15:04 3/30/2016 3:30
SALINE -0.01 360 3/29/2016 15:04 3/29/2016 16:16
SHOSHONE -0.01 179 3/29/2016 15:24 3/29/2016 15:47
SHOSHONE N 180 350 3/29/2016 15:24 3/29/2016 15:47
OWENS -0.01 300 3/29/2016 16:16 3/29/2016 16:46
SALINE -0.01 300 3/29/2016 16:16 3/29/2016 16:46
OWENS -0.01 410 3/29/2016 16:46 3/29/2016 17:53
SALINE -0.01 410 3/29/2016 16:46 3/29/2016 17:53
SHOSHONE -0.01 179 3/29/2016 17:22 3/29/2016 18:16
SHOSHONE N 180 350 3/29/2016 17:22 3/29/2016 18:16
OWENS -0.01 360 3/29/2016 17:53 3/29/2016 18:11
SALINE -0.01 360 3/29/2016 17:53 3/29/2016 18:11
OWENS -0.01 300 3/29/2016 18:11 3/29/2016 18:26
SALINE -0.01 300 3/29/2016 18:11 3/29/2016 18:27
OWENS -0.01 410 3/29/2016 18:26 3/29/2016 19:04
SALINE -0.01 470 3/29/2016 18:27 3/29/2016 18:27
SALINE -0.01 410 3/29/2016 18:27 3/29/2016 19:04
SHOSHONE -0.01 179 3/29/2016 18:41 3/29/2016 19:03
SHOSHONE N 180 300 3/29/2016 18:41 3/29/2016 19:03
OWENS -0.01 300 3/29/2016 19:04 3/29/2016 21:35
SALINE -0.01 300 3/29/2016 19:04 3/29/2016 21:35
OWENS -0.01 420 3/29/2016 21:35 3/29/2016 23:15
SALINE -0.01 420 3/29/2016 21:35 3/29/2016 23:14
SHOSHONE -0.01 179 3/29/2016 21:47 3/29/2016 23:09

ERAM STATUS

Effective Status:
Owens:       0017-0151

1502-2400
Panamint:  0018-0151

1502-2400
Saline:        0018-0151

1502-2400
Shoshone: 1524-2309

Potential Reroute timeframe:
0151-0615
1300-1502
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SFO->LAS Flights                03.29.2016

• 25 flights
– 5 fly-through

• Avg A-D = 7.4 NM

– 20 fly around
• Avg A-D = 25.2 NM

– 7 Eligible for Reroute (within Scheduled but Cold hrs)
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SFO->LAS Flights                03.29.2016

• Flights Eligible for reroute

ACID DEPT_APRT ARR_APRT ACTUAL_DEP
_TIME

ACTUAL_ARR
_TIME

D40_A40_
ACT_DIST

D40_A40
_GC_DIST A_D

FLY 
Around 

SAA

Eligible for 
Reroute?

VRD918 SFO LAS 3/29/2016 1:45 3/29/2016 2:52 304.05 278.80 25.25 1 1

UAL681 SFO LAS 3/29/2016 3:50 3/29/2016 4:59 311.16 278.80 32.36 1 1

FFT1124 SFO LAS 3/29/2016 4:04 3/29/2016 5:13 305.22 278.80 26.43 1 1

SWA135 SFO LAS 3/29/2016 4:13 3/29/2016 5:18 306.92 278.80 28.12 1 1

SWA2636 SFO LAS 3/29/2016 5:41 3/29/2016 6:48 308.34 278.80 29.55 1 1

UAL1436 SFO LAS 3/29/2016 5:50 3/29/2016 6:54 302.98 278.80 24.18 1 1
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LAS->SFO Flights                03.29.2016

• 24 flights
– 1 fly-through

• Avg A-D = 19.8 NM

– 23 fly around
• Avg A-D = 27.9 NM

– 6 Eligible for Reroute (within Scheduled but Cold hrs)
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LAS->SFO Flights                03.29.2016

• Flights Eligible for reroute

ACID DEPT_APRT ARR_APRT ACTUAL_DEP
_TIME

ACTUAL_ARR
_TIME

D40_A40_
ACT_DIST

D40_A40
_GC_DIST A_D

FLY 
Around 

SAA

Eligible for 
Reroute?

UAL451 LAS SFO 3/29/2016 3:07 3/29/2016 4:11 300.82 278.80 22.02 1 1
JBU2689 LAS SFO 3/29/2016 3:40 3/29/2016 4:47 304.55 278.80 25.75 1 1
UAL1839 LAS SFO 3/29/2016 4:54 3/29/2016 6:02 315.16 278.80 36.37 1 1
SWA1601 LAS SFO 3/29/2016 5:09 3/29/2016 6:14 298.09 278.80 19.29 1 1
UAL728 LAS SFO 3/29/2016 13:19 3/29/2016 14:25 321.93 278.80 43.14 1 1
SWA1866 LAS SFO 3/29/2016 14:40 3/29/2016 15:48 304.37 278.80 25.57 1 1

Attachment 5 - Use Cases & Benefits AIMM S3 FNL



37

SFO-LAS  City Pair Potential Benefits        
03.29.2016

SFO->LAS LAS->SFO Total

Flight Count 25 24 49

Fly-Around count 20 23 43

Fly-Around Avg. Actual distance 304.0 306.7 305.4

Fly-Thru count 5 1 6

Fly-Thru Avg. Actual distance 286.2 298.6 288.3

Reroute Eligible count 7 6 13

Eligible flight Avg. Actual Distance 305.7 307.5 306.5

Potential Savings per Elig. Flight 19.5 8.9 14.6

Total Potential Savings (NM) 136.5 53.4 189.9*

* Total Saving for the city-pair is calculated as the sum of Total Savings for each leg

38

MCO-IAH and DFW-PHX 

• See “Sample City Pair Analysis” PDF for sample 
analysis for other city pairs
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SAA Status Benefits Calculations
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City pair analysis resulted in reroute savings for a selection of 
days between a city par, which were converted into annual 
savings by:

• Determining the daily average between a city-pair
• Converting the daily average to a yearly average, assuming 256 good 

weather days

• For SFO-LAS:

Converting to Yearly Savings

࢟࢒࢘ࢇࢋࢅ ࢋࢍࢇ࢘ࢋ࢜࡭ ࢙ࢍ࢔࢏࢜ࢇࡿ ൌ ࢟࢒࢏ࢇࡰ ૜Ȁ૚ૠ࢙ࢍ࢔࢏࢜ࢇࡿ ൅ ࢟࢒࢏ࢇࡰ ૜Ȁ૛ૢ࢙ࢍ࢔࢏࢜ࢇࡿ
૛ ࢙࢟ࢇࢊ ൈ ࢊ࢕࢕ࢍ ࢘ࢋࢎ࢚ࢇࢋ࢝ ࢙࢟ࢇࢊ

૜ૡǡ ૢ૚૛ ࡹࡺ ൌ ૚૚૝Ǥ ૚ ࡹࡺ ൅ ૚ૡૢǤ ૢ ࡹࡺ
૛ ൈ ૛૞૟ ࢙࢟ࢇࢊ
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Yearly Average Savings for evaluated city pairs

Converting to Yearly Savings

City Day 1 Average Day 2 Average Day 3 Average Daily Average
Yearly 

Average
Savings (NM)

SFO-LAS 114.1 189.9 - 152.0 38,912

MCO-IAH 97.2 325.2 9.4 143.9 36,847

DFW-PHX 86.4 118.8 - 102.6 26,266

Federal Aviation
Administration

42

• Across the NAS
• Broken down by aircraft type
• Over 20 years

Used “impedance” analysis completed by AJR-G1 to 
identify other city-pairs flights affected by SAAs.

Extrapolating
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NAS Savings was estimated from the following equation: 

Yearly Average Savings was selected as one of the three city 
pair values:

• LAS-SFO = (Optimistic)
• DFW-PHX = (Pessimistic)
• IAH-MCO = (Neutral)

% rerouted was ranged from 0 to 100%

Total NAS Savings

ࡿ࡭ࡺ ࢙ࢍ࢔࢏࢜ࢇࡿ ൌ ࢟࢒࢘ࢇࢋࢅ ࢋࢍࢇ࢘ࢋ࢜࡭ ࢙ࢍ࢔࢏࢜ࢇࡿ ൈΨࢊࢋ࢚࢛࢕࢘ࢋ࢘ ൈ ૡ૜ ࢚࢟࢏ࢉ ࢙࢘࢏ࢇ࢖
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A second sensitivity variable was added to account for the 
percentage of eligible flights that are rerouted, which is 
influenced by:

• Fuel loading
• Traffic
• Controller workload
• Etc.

Sensitivity Analysis

Request TOC Feedback on additional variables impacting re-routes
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2016 Annual Flight Path Savings

Optimistic Neutral Pessimistic

Percentage of 
Eligible Flight 

that are 
Rerouted

100% 3,229,696 3,058,295 2,180,045
90% 2,906,726 2,752,466 1,962,040
80% 2,583,757 2,446,636 1,744,036
70% 2,260,787 2,140,807 1,526,031
60% 1,937,818 1,834,977 1,308,027
50% 1,614,848 1,529,148 1,090,022
40% 1,291,878 1,223,318 872,018
30% 968,909 917,489 654,013
20% 645,939 611,659 436,009
10% 322,970 305,830 218,004
0% 0 0 0

Total Yearly NAS Savings (NM)

Request TOC Feedback on the overall % of eligible flights 
which can be claimed by AIMM S3
Recent Feedback: 60%-85%

Federal Aviation
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Based on Sample analysis, 
Reroute savings will be realized for Air Carriers only

Aircraft Type

Aircraft Type Percentage of City-Pair Flights
Air Carrier: Passenger 94.29%
Air Carrier: Cargo 1.48%
Air Taxi 2.16%
General Aviation 1.88%
Military 0.03%
Other 0.15%

Next Steps: 
Analyze GA and Military impacts
• Assume “Average A-D” between Air Carriers and GA/ Military is the 

same
• Extrapolate by NAS traffic count
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Results were extrapolated to AIMM S3 implementation and the 20 
years following (2024-2043). 

• Considers the growth in Air Carrier departures during that 
time frame

• Assumes annual reroute savings will increase linearly with 
an increase in flights

Flights between the analyzed city-pairs were 94% air-carrier, so 
the growth rate for air carrier departures is used (2.1% per year).1

1. Federal Aviation Administration, FAA Aerospace Forecast Fiscal Years 2017-2037,
Washington D.C.

20-Year Extrapolation – Air 
Carrier

Federal Aviation
Administration
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2016 Annual Flight Path Savings were extrapolated to 2043 using the 
growth in air carrier departures. The savings from 2024-2043 were 
monetized using Aircraft Direct Operating Costs (ADOC):
• Note: fuel cost of $2.88 per gallon assumed

ADOC per airborne hour, by 
aircraft type

Aircraft Type ADOC (FY 2016$)

Air Carrier: Passenger $4,300

Air Carrier: Cargo $12,652

Air Taxi $2,163

General Aviation $1,046

Military $3,396

Other $0
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Total Monetized NAS Savings over 20 years (TY$)

2024 to 2043 Monetized Savings

Optimistic Neutral Pessimistic

Percentage of 
Eligible Flight 

that are 
Rerouted

100% $1,742,006,606 $1,649,558,010 $1,175,854,459
90% $1,567,805,945 $1,484,602,209 $1,058,269,013
80% $1,393,605,285 $1,319,646,408 $940,683,567
70% $1,219,404,624 $1,154,690,607 $823,098,121
60% $1,045,203,964 $989,734,806 $705,512,675
50% $871,003,303 $824,779,005 $587,927,230
40% $696,802,642 $659,823,204 $470,341,784
30% $522,601,982 $494,867,403 $352,756,338
20% $348,401,321 $329,911,602 $235,170,892
10% $174,200,661 $164,955,801 $117,585,446
0% $0 $0 $0

Federal Aviation
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Discussion Points
Based on the provided flight path Analysis

• Will NAS Users re-route if a scheduled SAA becomes 
cold? If so, how?
– Under what conditions (SAA type, fuel, magnitude of savings, 

gate allocation)
– Potential for added controller and dispatcher workload
– Extremely dynamic and complex air traffic environment
– Value added for Air Carrier, Military, GA, Air Taxi, Other
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AIMM S3 Safety Analysis

Federal Aviation
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Data Source
• Searched reports filed to ASIAS (ASRS) and ATSAP databases
• ASRS

• Searched by keyword or phrase
• Each report contains a narrative of the safety event

• ATSAP
• Requested by phrase and provided a batch of reports
• Each report contains a “Report” and “Recommended” Narrative section

• Reports filed between 1/1/2015 and 6/30/2016 (18 months)
• Combined for analysis

Data Review
• Reports were reviewed by SMEs to confirm legitimacy of incidents and relevance of 

reports to AIMM S3 shortfalls

Safety Report Analysis
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• Airspace Definition Management 2
– Airspace definitions vary between NAS users and ATC

• SOP/LOA Static Airspace Constraints Management 16
– New and updated SOP/LOA are not version-controlled and maintained, 

causing discrepancies between controllers and facilities
– During origination, SOP/LOA constraints are omitted from updates or 

contradict existing constraints

• Managing SAA Schedules 6
– SAA schedule data is manually transcribed from SAMS
– Changes made to SAA schedules do not reach all affected ATC facilities

• Managing SAA Status 14
– SAA status changes are not automatically disseminated between facilities, 

resulting in discrepancies in status between facilities (both hot/cold status and 
altitudes)

– Verbal coordination is error-prone, again causing discrepancies

Safety Report Analysis

Federal Aviation
Administration
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An SAA schedule is utilized when the scheduled SAA is statused 
as hot within the schedule 

Schedule – Status Analysis

Potential 
Inefficiency

SAA Status

SAA Schedule

Utilized

8:00 18:00

11:00 21:00

Unutilized

Potential 
Safety Issue

Hot, unscheduled
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Airspace Type ZLA ZJX Total Utilization

ATCAA 43% 59% 45%

MOA 42% 22% 41%

Restricted Area 77% 29% 71%

Warning Area 32% 63% 53%

ARTCC Total 65% 46% 62%

Utilization of SAA Schedules

Percentage of scheduled hours that are statused hot:

Federal Aviation
Administration
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Hot, Unscheduled Hours

Percentage of hot hours that fall outside of a schedule:

Airspace Type ZLA ZJX Total Hot, Unscheduled

ATCAA 48% 68% 52%

MOA 32% 47% 34%

Restricted Area 14% 36% 15%

Warning Area 60% 87% 85%

ARTCC Total 21% 81% 42%
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Impacts of differences in schedule and status altitudes
• Statused cold altitude within schedule: inefficiently reserved 

airspace
• Statused Hot Altitude outside of schedule: potentially unsafe 

altitudes

Schedule – Status Altitudes

Altitude Average ZLA ZJX Average Total

Cold Altitude within 
Schedule 4,576 ft 10,538 ft 5,731 ft

Hot Altitude outside of 
Schedule 8,241 ft 9,278 ft 6,825 ft
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FAA responses to RTCA Improving Awareness, Planning and Execution of Airport Construction 
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Recommendation 24. Include the OE/AAA number and Latitude and Longitude of Obstacles impacting flight 
procedures. 

Non-Concur 

This recommendation currently impacts FDC NOTAM policies contained within Orders 8260.19G and 7930.2R.  A 
recommendation to include geodetic coordinates for all obstacles that cause a flight procedure related FDC 
NOTAM to be issued will require the change to be coordinated in accordance with FAA directives management 
policies.  During the coordination process, comments may be received from internal (FAA) and external (non-FAA) 
stakeholders.  We would expect to receive comments related to the broad nature of the recommended change 
since it assumes all obstacles that require flight procedure related FDC NOTAMS to be issued are obstacles that 
would actually have an impact on departing aircraft. Since “flight procedures” is inclusive of STARs, approach 
procedures, and departure procedures, the utility of latitude/longitude information for all types of flight procedure 
related NOTAMs could be overestimated in some cases.  For example, an obstacle located 25 NM from the airport 
could impact a minimum altitude for a segment of an instrument approach procedure but have no impact on 
departure procedures. The addition of geodetic coordinates for all obstacles that cause FDC NOTAMs to be 
generated may increase the information processing burden on the user, and consequently, the likelihood of errors 
or other important information being missed.  It should be balanced against the usefulness of the information as it 
relates to departure procedure planning.  Adopting this change will also impact the workload of the ATO’s 
Aeronautical Information Services (AJV-5), since they are the organization that’s responsible for formulating and 
issuing flight procedure related FDC NOTAMs.  
 
Recommendation 28. Explore software, OE/AAA system automation enhancements or GPS technology to report 

the height, latitude, and longitude of cranes in real time. 
 
A modification to the OE/AAA system would not meet the issue described in this recommendation.  The OE/AAA 
office evaluates the maximum height for determinations.  If the crane is lower than the maximum height, then it’s 
the NOTAM office review for the controlling crane height.  IF the crane is higher than what is originally evaluated, 
then a new OE/AAA submission is required with a new evaluation.  Therefore, for real time information, the pilots 
needs to reference the NOTAM. 

GPS technology is available commercially that would allow for the crane’s height, latitude, and longitude to be 
transmitted to the prime contractor.   This would need to be part of the Construction Safety Phasing Plan if the 
airport operator or its designee such as the construction prime contractor wants to include the GPS requirement in 
the specifications.   Reference AC150/5370-2F, 222 (a)(1) Other Limitations on Construction. 

Recommendation 30. Allow the update of the Airport/Facility Directory (A/FD)14 and Instrument Flight 
Procedures during the 28 day Change Notice (CN) process. 

NON- Concur 
 
FAA Order 8260-19G 8-6-9 (b)(2)(d)(4)(f) 
The effective date of the procedure will normally be entered by AIS. Due to the heavy workload associated with 
the 56-day airspace charting dates, AIS will normally schedule routine procedure amendments for charting dates 
commensurate with NFDC and AIS workload. When an effective date is required which is earlier than can be 
routinely assigned by NFDC, AIS, and Aeronautical Information Management Group (AIMG) must coordinate with 
NFDC to determine the appropriate course of action to expedite publication. 
(1) A CN will not be published for Alaskan or Pacific procedures or for procedures that require en route charting 

changes.   
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FAA Order 8260.26F - The CN contains only textual ODPs, SIAPs that do not affect en route products, radar 
minimums, and IFR alternate minimums; therefore, a CN effective date may only be used for these products.   

The AF/FD and TPP will remain at the 56 day publication.  If a paving contractor completes an active movement 
area before the charting, low profile barricades will be recommended as best practice,    Reference 
recommendation # 31 and the procedures as Not Available (NA).  If the paving contractor completes an active 
movement area after the publication is released, the procedure will be temporarily NOTAM. 
 
Recommendation 34. Make fast track slots available in the charting cycle to respond to safety needs. 
 
The RTCA recommendations were submitted to the FAA in March, 2015 with much of the team’s efforts in 2014.  
Since then, the process of developing new or temporary IFP has increased to approximately 30 months in the NAS 
today.  This increase makes this activity standout even more on the critical path for successful anticipated 
construction completion date.  
 
Some activities that may not be on the critical path that support the IFP, if not tracked, could become on the 
critical path.  Some of these are -  

NAVAIDS: not ready, restrictions, out of service 
Airspace actions not completed 
Environmental actions not completed 
Airport and airport infrastructure not ready 
Supporting data not available for development 
Higher priority projects/National Initiatives 
Flight Inspection: Weather delays, aircraft maintenance issues,  
Resource allocation for safety related work 

 
The recommendation to dedicate “slots” to every construction project has also change since 2015.  The FAA’s AIS 
organization has re-organized removing the number of “slots” for any one publication cycle.  The publications of 
temporary or new IFP are limited to the resources available to complete the task.   All 56 day cycle requests are 
prioritized by Critical safety NAS amendments and maintenance activities, high priority products and national 
initiatives, and other charting requests.  If unforeseen issues or requests occur, the use of overtime is considered 
and/or the delaying of other scheduled requests.  This delaying could result in additional NOTAMs carried at other 
airports. 
 
AIS is continually hiring and training new specialist through 2016 to meet the growing demands projected.  At the 
same time, 2017 has the FAA in a hiring freeze with many experienced developers eligible for retirement.  The 
situation may not improve. 
 
As a reference to AIS 56 day cycle resource production capabilities in FY16 – 
 
FY16 IFP Maintenance:     NOTAMs: 58,358  
Periodic Reviews: 7,876     Obstacles Reviewed for Impact: 130,559 
FY16 IFP Production:     Cancelled IFPs: 644 
New IFPs: 451       Visual Charts:  
Amended IFPs: 4,046     97 Visual Chart amendments 
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