
  
 

 
 

  
   

 
 

 
  

    
 

 
   

  
  

       
 

  
    

      
 

 
  

   
    

   
      

       
   

 
      

       
  

 
 

    
   

 
 

 
 

 
 

  

December 11, 2015 

Dear Forum Participant 

Attached are the minutes of the Aeronautical Charting Forum, Instrument Procedures Group 
(ACF-IPG) meeting held on October 27, 2015. The meeting was hosted by the United States 
Geological Survey, 12201 Sunrise Valley Drive, Reston, VA. An office of primary responsibility 
(OPR) action listing (Atch 1) and an attendance listing (Atch 2) are appended to the minutes. 

Please note there are briefing slides inserted in the minutes as PDF files shown as stickpins.  All 
are asked to review the minutes and attachments for accuracy and forward any comments to 
the following: 

Mr. Tom Schneider Copy to: Mr. Steve VanCamp 
FAA/AFS-420 FAA/AFS-420 (ISI/Pragmatics) 
P.O. Box 25082 P.O. Box 25082 
Oklahoma City, OK 73125 Oklahoma City, OK 73125 

Phone: 405-954-5852 Phone: 405-954-5237 
FAX: 405-954-5270 FAX: 405-954-5270 
E-mail: thomas.e.schneider@faa.gov E-mail: steve.ctr.vancamp@faa.gov 

The AFS-420 web site contains information relating to ongoing activities including the ACF-IPG.  
The home page is located at: 
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs420/acfipg/ 
This site contains copies of minutes of the past several meeting as well as a chronological 
history of open and closed issues to include the original submission, a brief synopsis of the 
discussion at each meeting, the current status of open issues, required follow-up action(s), and 
the OPR for those actions.  There is also a link to the ACF Charting Group web site. We 
encourage participants to use these sites for reference in preparation for future meetings. 

ACF meeting 16-01 is scheduled for April 26-28, 2016 with ALPA as host at their Herndon, Va 
facility. ACF meeting 16-02 is scheduled for October 25-27, 2016 with Pragmatics, Inc. as host 
at their Reston, VA headquarters.. 

Please note that meetings begin promptly at 8:30 AM.  Dress is business casual.  Forward 
new agenda items for the 16-01 ACF-IPG meeting to the above addressees not later than April 
7, 2016.  A reminder notice will be sent. 

We look forward to your continued participation. 

Thomas E. Schneider, FAA/AFS-420 
Co-Chairman, Aeronautical Charting Forum, 
Chairman, Instrument Procedures Group 



   
 

 
  

 
 
 

 
   

 
  

   
      

    
 

 
 

 
   

 
    

      
   

 
    

       
      

          
     
      

    
  

  
  

     
  

  
 

    
 

    
 

     
     

    
  

   

GOVERNMENT / INDUSTRY AERONAUTICAL CHARTING FORUM

INSTRUMENT PROCEDURES GROUP
 

Meeting 15-02

U.S. Geological Survey (USGS)
 

12201 Sunrise Valley Drive

Reston, VA 20192
 
October 27, 2015
 

1. Opening Remarks: 

Tom Schneider, AFS-420, Flight Standards co-chair of the Aeronautical Charting Forum (ACF), 
and Chair of the Instrument Procedures Group (IPG), opened the meeting at 8:30 am on 
October 27, 2015. The USGS hosted the meeting at their Reston, VA facility. Lance Christian 
made welcoming and administrative comments on behalf of the USGS. A listing of attendees is 
included as attachment 2. 

2.  Review of Minutes of Last  Meeting:   
Steve Vancamp,  AFS-420,  (ISI/Pragmatics Contract Support), briefed that the minutes of  
ACF-IPG  15-01 were electronically submitted on  June 15, 2015.  There were two corrections  
made, and the corrected  copy is on the ACF-IPG  web page.  

3. Briefings: 

a. Tom Schneider, AFS-420, briefed on revisions to FAA Order 7910.5, Aeronautical 
Charting Forum. Some office symbols changed and the timeframe for minutes' publication 
extended to 45 days. The order is in coordination. 

b. Catherine M. Graham, AFS-470, briefed on work to utilize reduced visibility minima 
(1800 RVR) on GPS approaches. In a similar effort in 2008, 1800 RVR was briefed for use on 
ILS approaches, and work is now proceeding toward applying the same concept for satellite 
based approaches. A PowerPoint presentation was ( ) discussed, outlining: Requested 
action, background, runway requirements, lighting and ancillary equipment, operational safety 
review, and the way forward. This authorization does not affect the approach, but increases 
procedure availability by permitting use during lower visibility conditions, and could affect 347 
LPV and eight GLS approaches (with requirements as noted). In the absence of TDZ/CL, the 
intent is to use the same note as the ILS chart does, and issue a P-NOTAM to allow the use of 
1800 RVR until the chart note can be added. There is no specific timeline but the FAA is moving 
forward with this and will it eventually result in an update to FAA Order 8400.13, Procedures for 
the Evaluation and Approval of Facilities for Special Authorization Category I Operations and All 
Category II and III Operations. 

4. Old Business (Open Issues): 

a. 92-02-110: Cold Station Altimeter Settings (Includes Issue 04-01-251). 

Kel Christianson, AFS-470, briefed the original issue regarding cold weather affect on altimeters 
and the procedures needed to compensate. The FAA worked with MITRE and identified 
approach procedures affected by cold weather. Those procedures are now listed in the Notice 
to Airman Publication (NTAP) and procedure plates have been updated to reflect a numerical 
temperature at which adjustment needs to be made. Cold weather procedures are mandatory 




Presented to: 


By: 


Date: 


Federal Aviation 
Administration 


Federal Aviation 
Administration 


Reduced Visibility 
Minima (1800 RVR)  


For GPS-based Instrument 
Approach Procedures  


Instrument Procedures Group 


Janet Greenwood, Cathy Graham, Doug Phifer 


27 Oct 2015 







Federal Aviation 
Administration 


Overview 
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• Background 
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• Allowance 
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• Way forward 
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Requested action 
• Reduce runway visual range (RVR) minima 


from 2400 RVR to 1800 RVR  for Global 
Positioning System (GPS)-based augmented 
instrument approach procedures (IAP) with 
qualifying  runway and procedural 
characteristics and onboard aircraft systems 
and equipment  (e.g. WAAS, GBAS) 


• Add note to charts when there is an absence of 
touchdown zone (TDZ) and centerline (CL) 
lighting  
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Presenter

Presentation Notes

Goal:  Apply similar methodology that was applied to ILS and extend it to GPS-based IAP.
Delta, Horizon, United, Australian CAA, Eurocontrol…
Qualifying runway and procedural characteristics (i.e. runway lengths, lighting, threshold crossing height and height above threshold)
Onboard aircraft systems and equipment such as Head up Display (HUD), Flight Director (FD) and/or Autopilot (A/P)
We constructed a spreadsheet to determine the extent that the qualifying characteristics such as: TCH, 200 HAT and runway length were considered
Operators of properly equipped aircraft will benefit by the greater availability of suitable destination and diversionary airports during periods of reduced visibility. 








4 Federal Aviation 
Administration 


FAA SatNav Update 
March  2014 


Candidate 1:  Localizer Performance with Vertical Guidance (LPV) minima 
based on Wide Area Augmentation System(WAAS) 


LPV line of minima 



Presenter

Presentation Notes

WAAS avionics with an appropriate airworthiness approval can enable aircraft to fly to the LPV, LP, LNAV/VNAV and LNAV lines of minima on RNAV (GPS) approaches. One of the major improvements WAAS provides is the ability to generate glidepath guidance independent of ground equipment. Temperature and pressure extremes do not affect WAAS vertical guidance unlike when baro-VNAV is used to fly to LNAV/VNAV line of minima. However, like most other navigation services, the WAAS network has service volume limits, and some airports on the fringe of WAAS coverage may experience reduced availability of WAAS vertical guidance. When the pilot selects an approach procedure, the WAAS avionics will display the best level of service supported by the combination of the WAAS signal-in-space, the aircraft avionics, and the selected RNAV (GPS) instrument approach.
LPV line of minima. (WAAS required) RNAV (GPS) approaches to LPV lines of minima take advantage of the improved accuracy of WAAS lateral and vertical guidance to provide an approach that is very similar to a Category I (CAT I) ILS. The design of the LPV approach incorporates angular guidance with increasing sensitivity as the aircraft gets closer to the runway (or Point-in-Space location for helicopters). The sensitivities are nearly identical to those of the ILS at similar distances. This was done intentionally to allow the skills required to proficiently fly an ILS to readily transfer to flying RNAV (GPS) approaches to the LPV line of minima. Just as with an ILS, the LPV has vertical guidance and is flown to a DA.
References:  FAA Navigation Services Website and AC 90-107
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FAA SatNav Update 
March  2014 


Candidate 2:  Ground Based Augmentation System (GBAS) Landing System 
(GLS) minima based on GBAS 



Presenter

Presentation Notes

GBAS augments GPS to provide high accuracy, availability and integrity for Cat I, and in the future, Cat II and III precision approaches.
GBAS requires ground equipment and airborne avionics.
GBAS works by: 
1.  Ranging signals from GPS and SBAS satellites are received by the LAAS Reference Receivers which are sited at the airport near the GBAS Ground Facility (LGF).
2.  The GBAS Reference Receivers calculate their position by decoding the GPS signal to obtain ranging source and navigation data for each satellite tracked.  GBAS Reference Receivers transmit message to LGF which produces a GBAS correction message based on the difference between actual and GPS calculated position including ground-monitored differential corrections and integrity-related information as well as data including the definition of the final approach path.
3.  GGF sends the message to the VHF Data Broadcast (VDB) transmitter.
The VDB transmitter broadcasts the GBAS signal (differential corrections and other pertinent information) to GBAS-equipped aircraft in the coverage area.
The aircraft receiver uses the GPS and SBAS satellite signals and GBAS signal in space  to calculate a differentially corrected position estimate and generate deviation signals with respect to the final approach path. (These deviations are comparable with the deviations currently provided by ILS receivers.)  
NOTE:  VDB antenna has line of sight with all approaches it supports and is within 3 nm of the runway thresholds it supports.
NOTE:  Operations based on GBAS positioning service can be predicted only in coverage areas within Maximum Use Distance (Dmax) range (23nm)

Reference:  FAA Navigation Services Website (GBAS, LAAS), http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/library/documents/
 and RTCA DO-253A, 1.2-1.3
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Background (System description) 


• Order 8260.3B, United States Standard for 
Terminal Instrument Procedures (TERPS) change 
26, Table 3-5a allows minimums of 1800 RVR on 
qualifying: 


- Instrument Landing System (ILS),… or  
- Precision Approach Radar (PAR)  


    Instrument Approach Procedures (IAP) on runways         
    with TDZ and CL lights 
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Background (without TDZ/CL) 
• 1800 RVR is also allowed for runways without TDZ/CL 


lights when authorized by Order 8400.13D, Procedures 
for the Evaluation and Approval of Facilities for Special 
Authorization Category I Operations and All Category II 
and III Operations.1 


• Order 8400.13D "authorizes CAT I approaches with a 
DH of 200 feet and visibility minimums of RVR 1800 at 
runways with reduced lighting, using an aircraft flight 
director (FD) or autopilot (AP) with an approach 
coupler or head-up display (HUD) to DA" (page 2-1). 2  


 
1  Order 8260.3B, Table 3-5a  
2  The “reduced lighting” mentioned above refers to runways without TDZ/CL lights 
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Background  
• This change does not affect: 


– the procedure itself 
– authorized decision altitude (DA) 
– pilot/controller terminology 
– ATC procedures 
– Pilot procedures or techniques  
– Ground or airborne equipment  
– Or certifications 
 


Reminder:  This change only requires specific onboard equipment (e.g. FD 
or AP or HUD) in absence of TDZ/CL lighting 
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Presenter

Presentation Notes

This proposal is not changing a rule but increasing the opportunity for the pilot to fly the approach.
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Runway Requirements  


• Order 8400.13D Chapter 2 specifies the 
runway requirements for 1800 RVR approach 
operations 


• On following slides we annotated modifications 
expected for GPS-based approaches 
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Runway Requirements 
•  Runways must have, or be qualified for, a Title 14  of   
    the Code of Federal Regulations (14 CFR) part 97   
    Standard Instrument Approach Procedure (SIAP) 
•  Runways must have, or be qualified for HAT of 200        
    feet or less and visibility minimum of not more than  
    2400 RVR 
•  The runway must have a declared landing distance  
    of 5000 feet or greater 
• Threshold crossing height (TCH) must not exceed 


60 feet 
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Required lighting 
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Presenter

Presentation Notes

The lower minima will benefit airports where touchdown zone (TDZ) and center line (CL) lights are installed but inoperative, as well as those where TDZ and CL lights are not installed.
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Lighting and Ancillary Equipment 


• High Intensity Runway Lights (HIRL) Runway Edge 
Lighting System 


• Touchdown zone and centerline lighting (TDZ/CL)* 
• Touchdown zone (TDZ) sensor of  
    a runway visual range (RVR)  
    reporting system 
 


 
 
*see next slide if no TDZ/CL 
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Allowance 


• In absence of TDZ/CL, otherwise qualified IAP 
can be amended to be approved for 1800 RVR 


 
• In this case, IAP needs to include a Chart Note: 


“RVR 1800 Authorized with use of FD or AP 
or HUD to DA” 
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Master 1800 RVR candidate list for LPV minima 
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Master 1800 RVR candidate list for GLS minima 
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Scope 


• 347 LPV minima with 200’ HAT and 2400 RVR       
(approximately 420 ILS with 200’ HAT and 1800 RVR) 


– 176 runways not requiring FD, AP or HUD 
 
• 8 GLS minima with 200’ HAT and 2400 RVR 


– 7 runways not requiring FD, AP or HUD 
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Operational Safety Review  
• Goal:  Apply similar methodology that was 


used to reduce ILS RVR and apply it to GPS-
based augmented (e.g. WAAS, GBAS) IAP 
minima on runways with qualifying 
characteristics   


• Outcome:  Provide recommendation to 
management from Team regarding 1800 RVR 
in form of position paper including OSR 
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Way Forward 
• Identify runways with qualifying characteristics 


(with and without TDZ/CL) 
– LPV/GLS minima that have 200’ HAT and 2400 RVR 


• Complete Team review and documentation 
• Discuss charting-IPG (NOTAM, chart note) 
• Provide recommendation to management  
• Update applicable documents including: 


– Order 8400.13, Order 8260.19,Order 8260.3, AC 90-
Cat 1, OpSpec/Mspec/LOA C052 
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this winter at identified locations. Every year the list of affected procedures will be updated using 
temperature records from the previous five years. The NTAP entry will be revised and an InFO 
listing the changes will be published. Airports may be added, deleted or the specific numerical 
threshold temperatures may be revised in this annual reassessment and will precipitate revised 
National Flight Data Digest (NFDD) airport remarks and resultant chart changes. Rich Boll, 
NBAA, inquired about Midway Airport in Chicago, where all approaches have a snowflake icon, 
yet a cold temp adjustment does not apply to all the approaches. Kel stated why this happens 
and Rich understood, but noted when a snowflake is charted on “all” the approaches at the 
airport, the pilot would apply the temp correction to all approaches. Kel said the wording at the 
front of the TPP will be changed to reflect more clearly what is meant (i.e., Cold Temperature 
adjustment “on this approach” will be revised to “at this airport.”). The disparities at Midway 
occurred because of O’Hare traffic separation issues, and Gary Fiske, AJV-82, added that. 
Midway is unique and he does not see this happening anywhere else. Kel said if any pilot 
decides to correct at a different temperature, rather than the NTAP value (or if no correction 
value is published), they will likely encounter delays by ATC. Kel said the intent is to release a 
new NTAP in the late summer or early fall every year with the annual changes. Gary said some 
FAA Order JO 7110.65 (and AIM changes) did not make the cut-off for publication, so a notice 
may be issued to bridge the gap. Ted Thompson, Jeppesen, advised that he is receiving a lot of 
feedback on the number of removed and added airports in the program and those with only a 
one-degree change. He also voiced that users are confused by the cold temperature values and 
those in the Baro-VNAV notes. Kel said he is willing to handle any questions and that user 
concerns could be referred to him. A general discussion followed touching on issues/concerns 
such as: should AFS-470 put FAQs on their web site? (Kel will consider); the opportunity for 
miscalculation of numbers in the cockpit (i.e., should the numbers be in the NAV data base?); 
speculation that some concerns may arise or be alleviated once procedures have actually been 
utilized; application of cold temp correction to procedure segments vs. the entire procedure; and 
lack of time to preplan in case of diverted destination. Kel proposed the issue be closed, saying 
that it is his position that the original ACF issue has been addressed and any new items related 
to cold temperature should be submitted as new ACF agenda items or via other means. He said 
that even though the issue is closed in the ACF, his office will provide support for any Cold 
Temperature related issues. Tom Schneider, AFS-420, suggested that all participants give the 
program two years, determine whether changes are needed and if so, bring them forth as new 
agenda items. 

Status: Item Closed. 

b. 02-01-241: Non Radar Level and Climb-in-Hold (CIH) Patterns. 

Gary Fiske, AJV-82, briefed that several years ago the ATO submitted DCPs to their orders 
addressing how terminal facilities do their CIH assessments. This spring they finally came to an 
agreement on how to handle these on the terminal side, but he received several non-concurs 
from En Route, specifically Anchorage ARTCC. In trying to resolve the non-concur, Gary 
received feedback from Aeronautical Information Services (AIS) and AFS-420 during a telecon, 
wondering if this is an issue in 2015 with today’s improved Radar surveillance, with the 
exception being that Anchorage does have non-radar airspace. Some of the expectations are 
different in 2015 and Gary sees no value and recommends dropping and closing the issue. Rich 
Boll, NBAA, asked if CIH is charted, and Tom Schneider, AFS-420, said if CIH is required it is 
stated on the applicable procedure chart. Gary said they are mostly on missed approaches. 
Tom said the problem is not on procedures where CIH is stated, but rather on the ad-hoc ones; 
i.e., is it clear to the ATC facility if ad-hoc CIH is issued, an assessment has not been done to 
support the higher airspeed permitted when climbing in a holding pattern that will ensure the 



   
    
      

    
     

   
         

     
 

   
 

    
 

    
  

   
 

   
 

     
 

 
         

    
     
             

    
     

   
 

   
    

   
     

   
      

    
    

     
   

          
 

      
 

 
      

  
 

     
  

 

aircraft remains within protected airspace? Gary said it is altitude dependent since there is no 
issue when the aircraft is above the MVA/MIA, and the reality is surveillance has gotten better. 
FAA Order 7130.3, which is driving all of this, was written in the 1960’s. John Moore, Jeppesen, 
inquired about placing information in a bulletin? Tom said the guidance is in the terminal section 
of FAA Order JO 7210.3, just not in the en route. Rich said he will take the aircraft speed issue 
in ad-hoc en route holding back to his ACF holding group and look at some additional AIM 
guidance to address this. ALPA representatives agreed that with both the completed work and 
this IOU from Rich, the issue should be closed. 

Status: Item Closed. 

c. 07-01-270: Course Change Limitation Notes on SIAPs 

Tom Schneider, AFS-420, advised that a change will be made to FAA Order 8260.19H, 
removing the sentence in para 8-2-5.e regarding enroute obstacle clearance criteria applied to 
feeder routes. John Collins, GA pilot, agreed to close issue. 

Status: Item Closed. 

d. 07-02-278: Advanced RNAV (FMS/GPS) Performance of Holding Patterns Defined by 
Leg Length 

Rich Boll, NBAA, formed a Working Group (WG) after ACF 15-01 to look at issues with holding. 
The group has representatives from the FAA, manufacturers/industry. There have been eight 
telecons and members now have a good understanding on how RNAV systems work with 
holding. Rich provided ( ) a presentation covering topics including: list of WG participants; 
proposed guidance materials; OEM provided information; principal recommendations for the 
AIM (e.g., speeds, entry procedures, substitution, etc.); recommendations for ATC and 
Pilot/Controller Glossary; and future actions. The WG determined that entry speed into the 
pattern (including slowing to pattern speed before the holding fix) is needed for containment, 
and some of the more advanced RNAV equipment will calculate the deceleration point for the 
pilot. Rich reminded all that the FMS will calculate the holding pattern size based on the speed 
you cross the holding fix at and to not use a turn bank limiting mode (i.e., criteria is based on 
25 dg bank at all altitudes). FB vs. FO turns at the holding fix were discussed. Changes to FAA 
Order JO 7110.65 (ATC) & holding criteria were not the focus of the WG, but ATC agreed to 
process changes into their orders. Mike Stromberg, Air Wisconsin, inquired if FMS 
manufacturers will change their equipment going forward to fly these correctly. Rich said that he 
thinks more equipment manufacturers will incorporate RTCA DO-283, but it is not a 
requirement. Kevin Bridges, AIR-131, added that DO-283B (new MOPs) will be out soon with a 
two class system, and will contain the “Advanced RNP” function (which includes holding). 
Proposed AIM language ( ) is included and was sent separately to all ACF roster email 
addresses. Rich requested that all interested parties review the proposal and submit comments 
NLT 11-15-2015 for consideration. This will allow for final consolidation, review by AFS-420, and 
publication in the summer 2016 AIM revision. 

Status: Provide update on work being done by sub-group. Item Open: NBAA (Rich Boll), 
Ad-Hoc sub group/AFS-420. 

e. 10-01-292: Removal of the Visual Climb Over Airport Option on Mountain Airport 
Obstacle Departure Procedures 




 


RNAV Holding Working Group –  
Draft AIM & PCG Guidance on Holding 
Note:  Significant changes are in red, underlined text. 


Proposed AIM Change: 
 
5−3−8. Holding 
 
a. Whenever an aircraft is cleared to a fix other 
than the destination airport and delay is expected, it 
is the responsibility of the ATC controller to issue 
complete holding instructions (unless the pattern is 
charted), an EFC time and best estimate of any 
additional en route/terminal delay. 
 
NOTE− 
Only those holding patterns depicted on U.S. government 
or commercially produced (meeting FAA requirements) 
low/high altitude enroute, and area or Departure Procedure/STAR charts should 
be used. 
 
b. If the holding pattern is charted and the 
controller doesn’t issue complete holding instructions, 
the pilot is expected to hold as depicted on the 
appropriate chart. When the pattern is charted, the 
controller may omit all holding instructions except 
the charted holding direction and the statement AS 
PUBLISHED; e.g., HOLD EAST AS PUBLISHED. 
Controllers must always issue complete holding 
instructions when pilots request them. 
 
c. If no holding pattern is charted and holding 
instructions have not been issued, the pilot should ask 
ATC for holding instructions prior to reaching the fix. 
This procedure will eliminate the possibility of an 
aircraft entering a holding pattern other than that 
desired by ATC. If unable to obtain holding 
instructions prior to reaching the fix (due to 
frequency congestion, stuck microphone, etc.), then 
enter a standard pattern on the course on which the 
aircraft approached the fix and request further 
clearance as soon as possible. In this event, the 
altitude/flight level of the aircraft at the clearance 
limit will be protected so that separation will be 
provided as required. 
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d. When an aircraft is 3 minutes from a 
clearance limit and a clearance beyond the fix has not 
been received, the pilot is expected to start a speed 
reduction so that the aircraft will cross the fix, 
initially, at or below the maximum holding airspeed. 
 
e. When no delay is expected, the controller 
should issue a clearance beyond the fix as soon as 
possible and, whenever possible, at least 5 minutes 
before the aircraft reaches the clearance limit. 
 
f. Pilots should report to ATC the time and 
altitude/flight level at which the aircraft reaches the 
clearance limit and report leaving the clearance limit. 
 
NOTE− 
In the event of two-way communications failure, pilots are 
required to comply with 14 CFR Section 91.185. 
 
g. When holding at a VOR station, pilots should 
begin the turn to the outbound leg at the time of the 
first complete reversal of the to/from indicator. 
 
h. Patterns at the most generally used holding 
fixes are depicted (charted) on U.S. Government or 
commercially produced (meeting FAA requirements) 
Low or High Altitude Enroute, Area, Departure Procedure, and STAR 
Charts. Pilots are expected to hold in the pattern 
depicted unless specifically advised otherwise by 
ATC. 
 
NOTE− 
Holding patterns that protect for a maximum holding 
airspeed other than the standard may be depicted by an 
icon, unless otherwise depicted. The icon is a standard 
holding pattern symbol (racetrack) with the airspeed 
restriction shown in the center. In other cases, the airspeed 
restriction will be depicted next to the standard holding 
pattern symbol. 
 
REFERENCE− 
AIM, Holding, Paragraph 5−3−8j2. 
 
i. An ATC clearance requiring an aircraft to hold 
at a fix where the pattern is not charted will include 
the following information: (See FIG 5−3−2.) 
 
1. Direction of holding from the fix in terms of 
the eight cardinal compass points (i.e., N, NE, E, SE, 
etc.). 
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2. Holding fix (the fix may be omitted if 
included at the beginning of the transmission as the 
clearance limit). 
 
3. Radial, course, bearing, airway or route on 
which the aircraft is to hold. 
 
4. Leg length in miles if DME or RNAV is to be 
used (leg length will be specified in minutes on pilot 
request or if the controller considers it necessary). 
 
5. Direction of turn if left turns are to be made, 
the pilot requests, or the controller considers it 
necessary. 
 
6. Time to expect further clearance and any 
pertinent additional delay information. 
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j. Holding pattern airspace protection is based on the following procedures. 
 
1. Descriptive Terms. 
 
(a) Standard Pattern. Right turns 
(See FIG 5−3−3.) 
 
(b) Nonstandard Pattern. Left turns 
 
2. Airspeeds. 
 
(a) Unless otherwise charted, the maximum holding airspeeds and the associated altitudes are shown in 
Table 5-3-1: 
 


 
 
NOTE- 
These are the maximum indicated airspeeds applicable to all holding. In fixed wing airplanes it is 
desirable to enter and conduct holding at the lowest practical airspeed consistent with the airplane’s 
recommended holding speed.  It is acceptable to allow RNAV systems to determine a recommended 
holding speed that is at or below the maximum holding speed.  All aircraft, including helicopters, 
conducting holding should fly at speeds at or above 90 KIAS  to minimize the influence of wind drift.      
 
(b) The following are exceptions to the 
maximum holding airspeeds: 
 
(1) Holding patterns from 6,001’ to 
14,000’ may be restricted to a maximum airspeed of 
210 KIAS. This nonstandard pattern will be depicted 
by an icon. 
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(2) Holding patterns may be restricted to a 
maximum speed. The speed restriction is depicted in 
parenthesis inside the holding pattern on the chart: e.g., (175). 
 
(3) Holding patterns at USAF airfields 
only − 310 KIAS maximum, unless otherwise 
depicted. 
 
(4) Holding patterns at Navy fields only − 
230 KIAS maximum, unless otherwise depicted. 
 
(5) When a climb−in hold is specified by a 
published procedure (e.g., “Climb−in holding 
pattern to depart XYZ VORTAC at or above 10,000.” 
or “All aircraft climb−in TRUCK holding pattern to 
cross TRUCK Int at or above 11,500 before 
proceeding on course.”), additional obstacle protection 
area has been provided to allow for greater 
airspeeds in the climb for those aircraft requiring 
them. Climb-in-holding is permitted up to a maximum airspeed of 310 KIAS unless a maximum holding 
airspeed is published, in which case that maximum airspeed is applicable.  However, it is recommended 
the aircraft climb in the holding pattern at the slowest practical speed comensurate with safe maneuvering 
margin and adequate climb performance. The airspeed limitations in 14 CFR Section 91.117, Aircraft 
Speed, still apply. 
 
(c) The following phraseology is used 
by ATC to advise a pilot of the maximum holding 
airspeed for a holding pattern airspace area. 
 
PHRASEOLOGY− 
(AIRCRAFT IDENTIFICATION) (holding instructions, 
when needed) MAXIMUM HOLDING AIRSPEED IS 
(speed in knots) 
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3. Entry Procedures. Holding protected airspace is designed based in part on pilot compliance with the 
three recommended holding pattern entry procedures discussed below. Deviations from these 
recommendations coupled with excessive airspeed crossing the holding fix may in some cases result in 
the aircraft exceeding holding protected airspace. (See FIG 5−3−4.) 
 
(a) Parallel Procedure. When approaching 
the holding fix from anywhere in sector (a), the 
parallel entry procedure would be to turn to a heading 
to parallel the holding course outbound on the 
nonholding side for one minute, turn in the direction 
of the holding pattern through more than 180 degrees, 
and return to the holding fix or intercept the holding 
course inbound. 
 
(b) Teardrop Procedure. When approaching 
the holding fix from anywhere in sector (b), the 
teardrop entry procedure would be to fly to the fix, 
turn outbound to a heading for a 30 degree teardrop 
entry within the pattern (on the holding side) for a 
period of one minute, then turn in the direction of the 
holding pattern to intercept the inbound holding 
course. 
 
(c) Direct Entry Procedure. When approaching 
the holding fix from anywhere in 
sector (c), the direct entry procedure would be to fly 
directly to the fix and turn to follow the holding 
pattern. 
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(d) While other entry procedures may enable 
the aircraft to enter the holding pattern and remain 
within protected airspace, the parallel, teardrop and 
direct entries are the procedures for entry and holding 
recommended by the FAA and were derived as part of the development of the size and shape of the 
obstacle protection areas for holding. 
 
e. Nonstandard Holding Pattern. Fix end 
and outbound end turns are made to the left. Entry 
procedures to a nonstandard pattern are oriented in 
relation to the 70 degree line on the holding side just 
as in the standard pattern. 
 
4. Timing. 
 
(a) Inbound Leg. 
 
(1) At or below 14,000 feet MSL: 1 minute. 
 
(2) Above 14,000 feet MSL: 11/2 minutes. 
 
NOTE− 
The initial outbound leg should be flown for 1 minute or 
1 1/2 minutes (appropriate to altitude). Timing for 
subsequent outbound legs should be adjusted, as 
necessary, to achieve proper inbound leg time.  
 
(b) Outbound leg timing begins over/abeam 
the fix, whichever occurs later. If the abeam position 
cannot be determined, start timing when turn to 
outbound is completed. 
 
5. Use of Distance Measuring Equipment (DME). DME 
holding is subject to the same entry and holding 
procedures except that distances (nautical miles) are 
used in lieu of time values. The outbound course of 
the DME holding pattern is called the outbound 
leg of the pattern. The controller or the instrument 
approach procedure chart will specify the length of 
the outbound leg. The end of the outbound leg is 
determined by the DME readout. The location of the holding 
fix on conventional procedures, or controller defined 
holding based on a conventional navigation aid with 
DME, is based on slant range distance to the NAVAID. 
The specified course or radial and distances are 
from the DME station for both the inbound and 
outbound ends of the holding pattern.  
(See FIG 5−3−6 and FIG 5−3−7) 
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NOTE— 
When the inbound course is towards the NAVAID, the fix distance 10 NM, and the leg length is 5 NM, 
then the end of the outbound leg will be reached when the DME reads 15 NM. 
 


NOTE— 
When the inbound course is away from the NAVAID, the fix distance 28 NM, and the leg length is 8 NM, 
then the end of the outbound leg will be reached when the DME reads 20 NM. 
 


Deleted 
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6. Use of RNAV Distance in lieu of DME Distance. Substitution of RNAV computed distance to or from 
a NAVAID in place of DME distance is permitted when holding. However, the actual holding location 
will be further from the navaid than designed due to the lack of slant range in the position solution (See 
FIG 5-3-7).  This may result in slight difference between RNAV distance readout in reference to the 
NAVAID and the DME readout, especially at higher altitudes. 
REFERENCE – 
AIM, Use of Suitable Area Navigation (RNAV) Systems on Conventional Procedures and Routes, Section 
1-2-3 
 


FIG 5-3-7 
Difference Between DME Distance From NAVAID & RNAV Computed Distance From NAVAID 


 


 
 
7. Use of RNAV Guidance and Holding.  RNAV systems, including multisensor Flight Management 
Systems (FMS) and stand-alone GPS receivers, may be used to furnish lateral guidance when executing a 
hold.  The manner in which holding is implemented in an RNAV system varies widely between aircraft 
and RNAV system manufacturers.  Holding pattern data may be extracted from the RNAV database for 
published holds or may be manually entered for ad-hoc ATC-assigned holds. Pilots must be familiar with 
the capabilities and limitations of the specific RNAV system used for holding.  
 
(a)  All holding, including holding defined on an RNAV or RNP procedure, is based on the conventional 
NAVAID holding design criteria, including the holding protected airspace construction. Minor difference 
between the design track and the track flown by the RNAV system are expected when RNAV guidance is 
used to execute holding.  Individually, these differences do not appreciably affect ability of the aircraft to 
remain within holding pattern protected airspace. However, cumulatively, they can result in deviations 
sufficient to result in excursions up to limits of the holding pattern protected airspace, and in extreme 
circumstances beyond protected airspace.  The following considerations apply when an RNAV system 
furnishes the lateral guidance used to fly a holding pattern: 
 
(1)  Many systems use ground track angle instead of heading to select the entry method. While the 
holding pattern design allows a 5 degree tolerance, this may result in an unexpected entry when the winds 
induce a large drift angle. 
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(2)  The holding protected airspace is based on the assumption that the aircraft will fly-over the holding 
fix upon initial entry.  RNAV systems may execute a “fly-by” turn when approaching the holding fix 
prior to entry. A “fly-by” turn during a direct entry from the holding pattern side of holding course may 
result in excursions beyond protected airspace, especially as the intercept angle and ground speed 
increase. 
 
(3)  During holding, RNAV systems furnish lateral steering guidance using either a constant bank or 
constant radius to achieve the desired inbound and outbound turns. An aircraft’s flight guidance system 
may use reduced bank angles for all turns including turns in holding, especially at higher altitudes, that 
may result in exceeding holding protected airspace. If the flight guidance system’s bank angle limit 
feature is pilot-selectable, a minimum 25 degree bank angle should be selected regardless of altitude 
unless aircraft operating limitations specify otherwise and the pilot advises ATC.  
 
(4)  RNAV systems apply the database coded or pilot-entered leg distance as a maximum length of the 
inbound leg to the holding fix.  The system varies the outbound leg distance as necessary to ensure that 
the maximum length of the inbound leg is not exceeded.  This often results in a turn to the inbound leg 
beyond the design turn point (See FIG 5-3-8).  With a strong headwind against the outbound leg, RNAV 
systems may fly up to and possibly beyond the limits of protected airspace before turning inbound. (see 
FIG 5-3-9).  This is especially true at higher altitudes where wind speeds are greater and ground speed 
results in a wider holding pattern.  
 


FIG 5-3-8 
RNAV Lateral Guidance and Holding – No Wind  


 
 
 


 
 
 


FIG 5-3-9 
RNAV Lateral Guidance and Holding – Effect of Wind 


 


 


No Wind 
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 (5)  Some RNAV systems compute the holding pattern based on the aircraft’s altitude and speed at a 
point prior to entering the hold. If the indicated airspeed is not reduced to comply with the maximum 
holding speed before this point, the computed pattern may exceed the protected airspace.  Loading or 
executing a holding pattern may result in the speed and time limits applicable to the aircraft’s current 
altitude being used to define the holding pattern for RNAV lateral guidance.  This may result in an 
incorrect hold being flown by the RNAV system.  For example, entering or executing the holding pattern 
above 14,000’ when intending to hold below 14000’ may result in applying 1 ½ minute timing below 
14000’.   
NOTE- 
Some systems permit the pilot to modify leg time of a holding patterns defined in the navigation database, 
for example an HILPT.  In most RNAV systems, the holding pattern time remains at the pilot-modifed time 
and will not revert back to the coded time if the aircraft descends to a lower altitude where a shorter time 
interval applies.  
 
(b)  RNAV systems are unable to alert the pilot for excursions outside of holding pattern protected 
airspace since the dimensions of this airspace are not included in the navigation database. In addition, the 
dimensions of holding pattern protected airspace vary with altitude for a charted holding pattern, even 
when the hold is used for the same application. Close adherence to the pilot actions described in this 
section reduce the likelihood of exceeding the boundary of holding pattern protected airspace when using 
RNAV lateral guidance to conduct holding. 


(c) Holding patterns may be stored in the RNAV system’s navigation database and include coding with 
parameters defining how the RNAV system will conduct the hold.  For example, coding will determine 
whether holding is conducted to manual termination (HM), continued holding until the aircraft reaches a 
specified altitude (HA), or holding is conducted until the holding fix is crossed the first time after entry 
(HF).   Some systems do not store all holding patterns, and may only store patterns associated with 
missed approaches and hold-in-lieu of procedure turn (HILPT).  Some store all holding as standard 
patterns and require pilot action to conduct non-standard holding (left turns).     
 
(1) Pilots are cautioned that multiple holding patterns may be established at the same fix.  These holding 
patterns may differ in respects to turn directions and leg lengths depending on their application as an 
enroute holding pattern, a holding pattern charted on a SID or STAR, or when used on an instrument 
approach procedure.  Many RNAV systems limit the database coding at a particular fix to a single holding 
pattern definition.  Pilots extracting the holding pattern from the navigation database are responsible for 
confirming that the holding pattern conforms to the assigned charted holding pattern in terms of turn 
direction, speed limit, timing, and distance.   
 
(2) If ATC assigns holding that is not charted, then the pilot is responsible for programming the RNAV 
system with the assigned holding course, turn direction, speed limit, leg length, or leg time. 
  
(3) Changes made after the initial execution may not apply until the next circuit of the holding pattern if  
the aircraft is in close proximity to the holding fix. 
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8. Pilot Action. 
 
(a) Speed.  When ATC furnishes advance notice of holding, start speed reduction to be at or below the 
maximum holding speed allowed at least 3 minutes prior to crossing the holding fix.  If advance notice by 
ATC is not provided begin speed reduction as expeditiously as practical.  
 
(1) Aircraft must enter holding at or below the maximum holding speed established in Section 5-3-8 j 2 
(a).  It is desirable to enter and conduct holding at the lowest practical airspeed consistent with the 
airplane’s recommended or RNAV system’s computed holding speed.  All aircraft, including helicopters, 
conducting holding should fly at speeds at or above 90 KIAS  to minimize the influence of wind drift.  
 
(2) It is acceptable to allow RNAV systems to determine an appropriate deceleration point prior to the 
holding fix and to manage the speed reduction to the RNAV computed holding speed.  If the pilot does 
not permit the RNAV system to manage the deceleration from the computed point, the actual hold pattern 
size at holding entry may differ from the holding pattern size computed by the RNAV system.       
 
(3) Advise ATC immediately if unable to comply with the maximum holding airspeed and request an 
alternate clearance.   
NOTE- 
Speeds above the maximum or published holding speed may be necessary due to turbulence, icing, etc. 
Exceeding maximum holding airspeed may result in aircraft excursions beyond the holding pattern 
protected airspace.  Pilot should advise ATC that they cannot accept the assigned hold.  
 
(b) Bank Angle.  For holding not involving the use RNAV systems, make all turns during entry and 
while holding at: 
 
(1) 3 degrees per second; or 
 
(2) 30 degree bank angle; or 
 
(3) 25 degree bank provided a flight director system is used. 
 
NOTE− 
Use whichever requires the least bank angle. 
 
(4) When using RNAV lateral guidance to conduct holding, do not use flight guidance system bank angle 
limiting functions unless the feature is not pilot-selectable, required by the aircraft limitations, or it use is 
necessary to comply with the aircraft’s minimum maneuvering speed margins. Holding pattern protected 
airspace is based on 25 degrees of bank at all altitudes.  Use of a shallower bank angle will expand both 
the width and length of the aircraft track, especially as wind speed increases.  If unable to achieve the 
required bank, advise ATC and request additional area for holding.  Bank angle limit feature must never 
be used when conducting a HILPT course reversal maneuver or a “climb-in-holding” holding pattern used 
on departure procedures or a missed approach procedure.  
       
(c) Compensate for wind effect primarily by drift correction on the inbound and outbound legs. 
When outbound, triple the inbound drift correction to avoid major turning adjustments; for example, if 
correcting left by 8 degrees when inbound, correct right by 24 degrees when outbound. 
 
(d) Determine entry turn from aircraft heading upon arrival at the holding fix; +/−5 degrees in heading is 
considered to be within allowable good operating limits for determining entry.  When using RNAV lateral 
guidance for holding, it is permissible to allow the system to compute the holding entry.    
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(e)  RNAV lateral guidance may execute a fly-by turn beginning at an excessively large distance from the 
holding fix. Reducing speed to the maximum holding speed at least 3 minutes prior to reaching the 
holding fix and using the recommended 25 degree bank angle will reduce protentials excursions beyond 
protected airspace.  
 
(f) When RNAV guidance is used for holding, pilots should be prepared to intervene if the turn from 
outbound leg to the inbound leg does not begin within a reasonable distance of the charted leg length, 
especially when holding is used as a course reversal hold-in-lieu-of-procedure-turn (HILPT).  Pilot 
intervention is not required when ATC-assigned holding pattern that is not charted.  However, notify 
ATC when the outbound leg length becomes excessive when RNAV guidance is used for holding.  
 
 
k. When holding at a fix and instructions are 
received specifying the time of departure from the fix, 
the pilot should adjust the aircraft’s flight path within 
the limits of the established holding pattern in order 
to leave the fix at the exact time specified. After 
departing the holding fix, normal speed is to be 
resumed with respect to other governing speed 
requirements, such as terminal area speed limits, 
specific ATC requests, etc. Where the fix is associated 
with an instrument approach and timed approaches 
are in effect, a procedure turn must not be executed 
unless the pilot advises ATC, since aircraft holding 
are expected to proceed inbound on final approach 
directly from the holding pattern when approach 
clearance is received. 
 
l. Radar surveillance of holding pattern 
airspace areas. 
 
1. Whenever aircraft are holding, 
ATC will usually provide radar surveillance of the 
holding airspace, on the controller’s radar scope. 
 
2. The controller will attempt to detect any 
holding aircraft that stray outside the holding  
airspace and will assist any detected aircraft to 
return to the assigned airspace. 
 
NOTE− 
Many factors could prevent ATC from providing this 
additional service, such as workload, number of targets, 
precipitation, ground clutter, and radar system capability. 
These circumstances may make it unfeasible to maintain 
radar identification of aircraft to detect aircraft straying 
from the holding pattern. The provision of this service 
depends entirely upon whether controllers believe they are 
in a position to provide it and does not relieve a pilot of their 
responsibility to adhere to an accepted ATC clearance. 
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3. ATC is responsible for traffic and obstruction separation when they have assigned holding that is not 
associated with a published (charted) holding pattern.  Altitudes assigned will be at or above the 
minimum vectoring or minimum IFR altitude.  
 
4. If an aircraft is established in a published 
holding pattern at an assigned altitude above the 
published minimum holding altitude and subsequently 
cleared for the approach, the pilot may descend to 
the published minimum holding altitude. The holding 
pattern would only be a segment of the IAP if it is 
published on the instrument procedure chart and is 
used in lieu of a procedure turn. 
 
m. For those holding patterns where there are no 
published minimum holding altitudes, the pilot, upon 
receiving an approach clearance, must maintain the 
last assigned altitude until leaving the holding pattern 
and established on the inbound course. Thereafter, the 
published minimum altitude of the route segment 
being flown will apply. It is expected that the pilot 
will be assigned a holding altitude that will permit a 
normal descent on the inbound course. 
 
 


Proposed Pilot/Controller Glossary Change: 
 
ALONG−TRACK DISTANCE (ATD)− The distance between the fix and the abeam point of the aircraft 
projected to the desired track measured in a horizontal plane by systems using area navigation reference 
capabilities that are not subject to slant range errors. 
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RNAV Holding 
Working Group  
AIM Section 5-3-8 Holding 


Richard J. Boll II 


NBAA Access Committee – ACF IPG RNAV Holding Working Group Chair 


Washington, DC  October 27, 2015 







RNAV Holding Working Group 


• Formed to address # 07-02-278 Advanced RNAV (FMS/GPS) 
Performance of Holding Patterns Defined By Leg Length 


• Identified discrepancies in the Aeronautical Information Manual 
(AIM) guidance on holding operations & actual holding 
performance when RNAV is furnishing lateral guidance 


• Agenda item recommended revisions to the Holding Pattern 
Order (FAAO 7130.3A), the Air Traffic Order (7110.65), and the 
AIM to align holding criteria and operations with RNAV system 
performance 
– Changes to FAAO 7130.3A, Holding, was ruled out during the 


course of the ACF IPG discussions.  
 


Aeronautical Charting Forum – Instrument Procedures Group 


2 



http://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs420/acfipg/media/open/Hist_07-02-278.pdf

http://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs420/acfipg/media/open/Hist_07-02-278.pdf





RNAV Holding Working Group 


• AFS 420 identified containment concerns when RNAV lateral 
guidance is used to conduct holding based on conventional 
NAVAIDs 


• Presented by Steve Jackson, AFS 420, at the 15-01 ACF-IPG 
– Presentation included in the ACF IPG History document 


 


Aeronautical Charting Forum – Instrument Procedures Group 
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4 Federal Aviation 
Administration 


Aeronautical Charting Forum 
April 28, 2015 


Guidance Materials 
• Do not exceed published leg length  
• Area designed for 25 degrees of bank 
• Must use standard airspeeds unless charted exists 
• Fly-by entry may exceed containment as angle increases 


• One turn radius at 90 degrees 
• May require manual intervention by the crew  
• Automated functions and racetrack display not tied to 


assessed pattern size 
• Holding above the maximum assessed altitude and 


associated speed requires mitigation 
 
 







RNAV Holding Working Group 
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RNAV Holding Working Group  Tasked To Draft Revised Guidance For AIM 
Section, 5−3−8. Holding 


Name Organization Representation 
Kevin Bridges FAA AIR 130 FAA AFS 
Steve Van Camp FAA AFS 420 Contract Support FAA AFS 
Tom Schneider FAA AFS 420 & ACF IPG Chair FAA AFS 
Steve Jackson FAA AFS 420 FAA AIR 
Cynthia Hendricks FAA AJV-83/HSI FAA ATO 
Mark Gauch FAA AJT-22 FAA ATO 
Bradley McDale NGA Government 
Justin Nahlik NGA Government 
Darrell Pennington ALPA Industry  
John Kernaghan NBAA Access Committee Industry 
Joshua Fenwick Aeronavdata, Inc. Industry 
Mark Cato ALPA Industry 
Richard Boll (Chair) NBAA Access Committee Industry 
Bob Gaul Garmin OEM 
Chris Shehi Honeywell OEM 
Clay Barber Garmin OEM 
Dick Hess  Universal Avionics OEM 
Timothy Geels Rockwell Collins OEM 


Eight (8) Telcons/Webinar - 12 June 2015 to 16 Oct 2015 







RNAV Holding Working Group 
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The OEMs were asked 
to complete a 
questionnaire 
concerning how holding 
was implemented within 
their RNAV systems 
 
Each OEM participated 
in the development of 
the AIM guidance. 
 
For those RNAV OEMs 
not represented, we 
used available 
information 
 
 







RNAV Holding Working Group 


• Minimal or nonexistent airworthiness standards applicable to early holding 
implementations: 


– Early FMS implementations (e.g. B767/B757) were certified as part of the aircraft type 
design with holding functions dictated by airframe OEM 


– DO-187 (from 1984) has no holding requirements at all 
• C115a (from 1991) cites DO-187 and modifies it by adding the following holding 


requirement: 
– The equipment shall provide the capability to proceed to a selected waypoint and fly on 


a specified inbound course to the waypoint with repeated crossing of the selected 
waypoint 


– Later, suppliers to airframe OEMs began implementing features into their RNAV 
systems in compliance with the TSO/MOPS  


• DO-283 MOPS (specifically, DO-283A) & C115b & C115c contain holding 
performance requirements 


– Evening in DO-283, holding remains an optional requirement 
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Principle Findings - Airworthiness 







RNAV Holding Working Group 


• All holding is based on conventional NAVAID design criteria  
– Is essentially unchanged for 60+ years 


• There is no RNAV, RNP, or Precision Course Guidance (PCG) 
defined holding in the U.S TERPS or ICAO PANS-OPS 


 


Principle Findings – Holding Criteria 


8 







RNAV Holding Working Group 


Speed 
• Maximum Holding Speeds  


– Unchanged: 
 


• New Note: 
NOTE- 


These are the maximum indicated airspeeds applicable to all holding. In fixed wing 
airplanes it is desirable to enter and conduct holding at the lowest practical airspeed 
consistent with the airplane’s recommended holding speed.  It is acceptable to allow RNAV 
systems to determine a recommended holding speed that is at or below the maximum 
holding speed.  All aircraft, including helicopters, conducting holding should fly at speeds 
at or above 90 KIAS  to minimize the influence of wind drift 


Principle Recommendations for the AIM 
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RNAV Holding Working Group 


Entry Procedures 
• Added guidance: 
Holding protected airspace is designed based in part on pilot compliance with the 
three recommended holding pattern entry procedures discussed below. Deviations 
from these recommendations coupled with excessive airspeed crossing the holding 
fix may in some cases result in the aircraft exceeding holding protected airspace. 
(See FIG 5−3−4.) 


Principle Recommendations for the AIM 


10 







RNAV Holding Working Group 


Use of DME Equipment & RNAV substitution 
• Added new guidance on the use of RNAV derived distance in 


place of DME distance 
 


Use of RNAV Distance in lieu of DME Distance. Substitution of RNAV computed distance 
to or from a NAVAID in place of DME distance is permitted when holding. However, the 
actual holding location will be further from the NAVAID than designed due to the lack of 
slant range in the position solution (See FIG 5-3-7).  This may result in slight difference 
between RNAV distance readout in reference to the NAVAID and the DME readout, 
especially at higher altitudes. 


REFERENCE – 


AIM, Use of Suitable Area Navigation (RNAV) Systems on Conventional Procedures and 
Routes, Section 1-2-3 


 


Principle Recommendations for the AIM 
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RNAV Holding Working Group 


Use Of DME Equipment & RNAV Substitution 
• New graphic added emphasizing the difference between RNAV 


“over the ground” distance verse DME “slant range” distance 


 


Principle Recommendations for the AIM 
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RNAV Holding Working Group 


New Paragraph - Use of RNAV Guidance and Holding 
• Extensive discussion on the airworthiness and operational 


characteristics of RNAV systems that furnish lateral guidance to 
fly a holding pattern 


• Highlights: 
– Emphasize RNAV holding is still based on conventional holding criteria  
– Minor differences between the design track and the RNAV track flown 


can be expected. Cumulatively, these  differences may result in 
excursions up to, and in extreme circumstances, beyond the limits 
holding protected airspace  


– Furnish a detailed discussion of the RNAV lateral guidance & holding, 
including new graphics 
 
 


 


Principle Recommendations for the AIM 
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RNAV Holding Working Group 


Pilot Action 
• Speed:   


– When ATC furnishes advance notice of holding, start speed reduction to be 
at or below the maximum holding speed allowed at least 3 minutes prior to 
crossing the holding fix.  If advance notice by ATC is not provided begin 
speed reduction as expeditiously as practical.  


– Aircraft must enter holding at or below the maximum holding speed 
established in Section 5-3-8 j 2 (a).  It is desirable to enter and conduct 
holding at the lowest practical airspeed consistent with the airplane’s 
recommended or RNAV system’s computed holding speed.  All aircraft, 
including helicopters, conducting holding should fly at speeds at or above 90 
KIAS  to minimize the influence of wind drift.  


continued next slide… 


Principle Recommendations for the AIM 
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RNAV Holding Working Group 


Pilot Action 
• Speed:   


– It is acceptable to allow RNAV systems to determine an appropriate 
deceleration point prior to the holding fix and to manage the speed reduction 
to the RNAV computed holding speed.  If the pilot does not permit the RNAV 
system to manage the deceleration from the computed point, the actual hold 
pattern size at holding entry may differ from the holding pattern size 
computed by the RNAV system.  


– Advise ATC immediately if unable to comply with the maximum holding 
airspeed and request an alternate clearance.   


– NOTE- Speeds above the maximum or published holding speed may be 
necessary due to turbulence, icing, etc. Exceeding maximum holding airspeed 
may result in aircraft excursions beyond the holding pattern protected airspace.  
Pilot should advise ATC that they cannot accept the assigned hold.  
 
 


 


Principle Recommendations for the AIM 
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RNAV Holding Working Group 


Pilot Action 
• Bank Angle:   


– No changes for non-RNAV holding 
– When using RNAV lateral guidance to conduct holding, do not use flight 


guidance system bank angle limiting functions unless the feature is not pilot-
selectable, required by the aircraft limitations, or it use is necessary to 
comply with the aircraft’s minimum maneuvering speed margins.  


– Holding pattern protected airspace is based on 25 degrees of bank at all 
altitudes.  Use of a shallower bank angle will expand both the width and 
length of the aircraft track, especially as wind speed increases.  If unable to 
achieve the required bank, advise ATC and request additional area for 
holding.  Bank angle limit feature must never be used when conducting a 
HILPT course reversal maneuver or a “climb-in-holding” holding pattern used 
on departure procedures or a missed approach procedure.  
 


 


Principle Recommendations for the AIM 
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RNAV Holding Working Group 


Pilot Action 
• Holding Entry:   


– Determine entry turn from aircraft heading upon arrival at the holding fix; 
+/−5 degrees in heading is considered to be within allowable good operating 
limits for determining entry.  When using RNAV lateral guidance for holding, 
it is permissible to allow the system to compute the holding entry.  


– RNAV lateral guidance may execute a fly-by turn beginning at an excessively 
large distance from the holding fix. Reducing speed to the maximum holding 
speed at least 3 minutes prior to reaching the holding fix and using the 
recommended 25 degree bank angle will reduce potential excursions beyond 
protected airspace 


 


Principle Recommendations for the AIM 
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RNAV Holding Working Group 


Pilot Action 
• Holding:   


– When RNAV guidance is used for holding, pilots should be prepared to 
intervene if the turn from outbound leg to the inbound leg does not begin 
within a reasonable distance of the charted leg length, especially when 
holding is used as a course reversal hold-in-lieu-of-procedure-turn (HILPT).   


– Pilot intervention is not required when ATC-assigned holding pattern that is 
not charted.  However, notify ATC when the outbound leg length becomes 
excessive when RNAV guidance is used for holding.  


Principle Recommendations for the AIM 
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RNAV Holding Working Group 


• Minor changes to the AIM paragraph on ATC & Holding  
– ATC is responsible for ad-hoc, holding that is not charted 
– ATC surveillance of holding airspace 
– Bring the paragraph up-to-date 
– These changes coordinated with FAA ATO & NATCA – No 


Objections 
• Revised PCG definition of “Along Track Distance”: 
ALONG−TRACK DISTANCE (ATD)− The distance between the fix and the abeam point of the 
aircraft projected to the desired track measured in a horizontal plane by systems using area 
navigation reference capabilities that are not subject to slant range errors. 
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Other Recommended Changes 







RNAV Holding Working Group 


• Changes to the 7110.65, Air Traffic Control Order, were out-of- 
scope for the working group. However, ATO representatives have 
agreed to coordinate these changes AIM into changes to the 
7110.65.  This is still a work-in-progress 


• Amendments to holding pattern criteria.  Again, out-of-scope for 
the working group.  However, AFS 420 now has greater 
awareness of RNAV systems & holding   


20 


Out-of-Scope & Other Actions  







RNAV Holding Working Group 


• Coordinate with ATO concerning 7110.65 changes 


• Request comment on WG’s proposed AIM language 
– Send to Tom Schneider, ACF IPG Chair, or to Richard Boll (see 


agenda item for email address) 
– Comments must be received by November 15, 2015. 


• Resolved comments, revise draft, obtain AFS 420 acceptance 


• Submit recommended AIM changes by 10 Dec 2015, cut-off date 
for the summer 2016 AIM publication 


21 


Future Actions 







RNAV Holding Working Group 
Questions 
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Gary Fiske, AJV-82, advised all DCPs are approved and other changes are completed in FAA 
Orders JO 7110.10, 7110.65, and the P/CG have been completed and will be published 
December 10th, 2015. Gary recommends closing the issue. Rich Boll said NBAA is having 
problems with certain facilities (opting out of VCOAs); one example is a facility where they are 
trying to get a VCOA due to an ODP 500 ft/NM to 3000 above field (elevation 5000 ft). Bob 
Lamond, NBAA, stated this one is being worked through the service area, since the local facility 
was thinking the VCOA wouldn’t be requested by every pilot, every time. Tom Schneider, 
AFS-420, acknowledged there may still be an airport with the issue; however, we believe that it 
is being resolved with the additional guidance now established in FAA Order 8260.46. As other 
facilities become aware of these changes, this reluctance will disappear. Gary said VCOAs are 
not going away; the pilot will be required to coordinate before flying the procedure. John Collins, 
GA pilot, inquired about FSS clearance relays (non-tower facility) for use of a VCOA and Gary 
responded that guidance will also be in FAA Order JO 7110.10 for Flight Service to follow. 
Given that the policy has been published in FAA Order 8260.46 for a short time and many 
locations are in the process of implementing, there was no objection to closing this agenda item. 

Status: Item Closed. 

f. 10-01-294: RNP SAAAR Intermediate Segment Length and ATC Intervention 

Tom Schneider, AFS-420, said guidance is in the draft FAA Order 8260.58A. The order is still 
being worked; there is nothing more to report at this time, and the issue will remain open to 
ensure no objections are received to the language changes during the coordination process. 

Status: Track status of guidance getting published in FAA Order 8260.58A. Item Open: 
AFS-420. 

g. 11-02-298: Converging ILS Coding and Chart Naming Convention 

Tom Schneider, AFS-420, briefed the Instrument Procedure Handbook (IPH) change ( ) 
guidance, which has been published. Kevin Allen, American Airlines, asked Brad Rush, AJV-54, 
about progress of implementing these changes. Brad said of the four airports with converging 
procedures (Philadelphia and Minneapolis) have been changed; Washington Dulles is 
scheduled for this year; and Dallas is delayed due to the Metroplex project. Aeronautical 
Information Services will continue to watch these. Tom advised guidance has been published in 
FAA Order 8260.19G. Kevin said as long as Dallas is not dropped, the issue can be closed. 
There were no objections. 

Status: Item Closed. 

h. 12-01-299: Loss of CAT D Line of Minima in Support of Circle-to-Land Operations 

Tom Schneider, AFS-420, briefed we are awaiting publication of FAA Order 8260.3C. In 
addition, FAA Order 8260.43 (RAPT order) is being reworked by AFS-460. John Bordy, 
AFS-420, added that an AFS-400 policy memo is out directing to provide CAT C & D minimums 
as much as possible, but need to consider the impact on airport owners/sponsors (i.e., Would 
adding CATC and/or D minima incur any costs for them?). Lev Prichard, APA, inquired what 
was changing. John said the memo was done in conjunction with FAA Airports (ARP), to tell 
everyone the FAA wants CAT C & D minimums published as much as possible, adding that the 
RAPT needs to bring all parties together in the process when procedures are being approved. 
There are process guidelines currently in FAA Order 8260.43 and since the order is under 
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offset LOC where the offset angle is at least 2.5° but no 
more than 3°. Other offset approaches to lesser runway 
spacing are referred to as Simultaneous Offset Instrument 
Approaches (SOIA) and are discussed in depth later in this 
chapter.


The PRM system provides the ability to accomplish 
simultaneous close parallel (independent) approaches and 
enables reduced delays and fuel savings during reduced 
visibility operations. It is also the safest method of increasing 
approach capacity through the use of parallel approaches. 
The PRM system incorporates high-update radar with one 
second or better update time and a high resolution ATC 
radar display that contains automated tracking software 
that can track aircraft in real time. Position and velocity is 
updated each second and a ten second projected position 
is displayed. The system also incorporates visual and aural 
alerts for the controllers.
 
Approval for PRM approaches requires the airport to have 
a precision runway monitoring system and a final monitor 
controller who can only communicate with aircraft on the 
final approach course. Additionally, two tower frequencies 
are required to be used and the controller broadcasts over 
both frequencies to reduce the chance of instructions 
being missed. Pilot training is also required for pilots using 
the PRM system. Part 121 and 135 operators are required to 
complete training that includes the viewing of videos. The 
FAA PRM website (http://www.faa.gov/training_testing/
training/prm/) contains training information for PRM 
approaches and is a location from which the videos can 
be seen and/or downloaded.


When pilots or flight crews wish to decline a PRM approach, 
ATC must be notified immediately and the flight will be 
transitioned into the area at the convenience of ATC. Pilots
 who are unable to accept a PRM approach may be subject 
to delays.


The approach chart for the PRM approach typically requires 
two pages and outlines pilot, aircraft, and procedure 
requirements necessary to participate in PRM operations. 
[Figure 4-49 ] Pilots need to be aware of the differences 
associated with this type of approach which are listed below:


•	 Immediately follow break out instructions as soon 
as safety permits.


•	 Listen concurrently to the tower and the PRM 
monitor to avoid missed instructions from stuck 
mikes or blocked trans missions. The final ATC 
controller can override the radio frequency if 
necessary.


•	 Broadcast only over the main tower frequency.


•	 Disengage the autopilot for breakouts because 
hand- flown breakouts are quicker.


•	 Set the Traffic Alert and Collision Avoidance System 
(TCAS) to the appropriate TA (traffic advisory) or 
RA (resolution advisory) mode in compliance with 
current operational guidance on the attention all 
users page (AAUP), or other authorized guidance 
(i.e., approved flight manual, flight operations 
manual). It is important to note that descending 
breakouts may be issued. Additionally, flight crews 
are never issued breakout instructions that clear 
them below the MVA, and they are not required to 
descend at more than 1,000 fpm.


Simultaneous Offset Instrument Approaches 
(SOIAs) 
SOIAs allow simultaneous approaches to two parallel 
runways spaced at least 750 feet apart, but less than 3,000 
feet. The SOIA procedure utilizes an ILS/PRM approach 
to one runway and an offset localizer-type directional 
aid (LDA)/PRM approach with glideslope to the adjacent 
runway. The use of PRM technology is also required with 
these operations; therefore, the approach charts will 
include procedural notes, such as “Simultaneous approach 
authorized with LDA PRM RWY XXX.” San Francisco had  the 
first published SOIA approach. [Figure 4-50 ]


The training, procedures, and system requirements for 
SOIA ILS/PRM and LDA/PRM approaches are identical 
with those used for simultaneous close parallel ILS/PRM 
approaches until near the LDA/PRM approach MAP, where  
visual acquisition of the ILS aircraft by the LDA aircraft must 
be accomplished. If visual acquisition is not accomplished 
prior to reaching the LDA MAP , a missed approach must 
be executed. A visual segment for the LDA/PRM approach 
is established between the LDA MAP and the runway 
threshold. Aircraft transition in visual conditions from 
the LDA course, beginning at the LDA MAP, to align with 
the runway and can be stabilized by 500 feet AGL on the 
extended runway centerline.  Pilots are reminded that they 
are responsible for collision avoidance and wake turbulence 
mitigation between the LDA MAP and the runway. 


The FAA website has additional information about PRM 
and SOIA, including instructional videos at http://www.
faa.gov/training_testing/training/prm/.


Converging ILS Approaches
Another method by which ILS approach capacity can be 
increased is through the use of converging approaches. 
Converging approaches may be established at airports 
that have runways with an angle between 15° and 100° 



https://www.faa.gov/training_testing/training/prm/

https://www.faa.gov/training_testing/training/prm/

https://www.faa.gov/training_testing/training/prm/

https://www.faa.gov/training_testing/training/prm/
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and each runway must have an ILS. Additionally, separate 
procedures must be established for each approach, and 
each approach must have a MAP at least 3 NM apart with 
no overlapping of the protected missed approach airspace. 
Only straight-in approaches are approved for converging 
ILS procedures. If the runways intersect, the controller must 
be able to visually separate intersecting runway traffic.


Approaches to intersecting runways generally have higher 
minimums, commonly with 600-foot ceiling and 1 1/4 to 2 
mile visibility requirements. Pilots are informed of the use 
of converging ILS approaches by the controller upon initial 
contact or through ATIS. [Figure 4-51 ]


Dallas/Fort Worth International airport is one of the few 
airports that makes use of converging ILS approaches 
because its runway configuration has multiple parallel 
runways and two offset runways. [Figure 4-52 ] The 
approach chart title indicates the use of converging 
approaches and the notes section highlights other runways 
that are authorized for converging approach procedures. 
Note the lsight different in charting titles on the IAPs.  Soon 
all Converging ILS procedures will be charted in the newer 
format shown in Figure 4-51, with the use of "V" in the title, 
and "CONVERGING" in parenthesis


VOR Approach 
The VOR is one of the most widely used non-precision 
approach types in the NAS. VOR approaches use VOR 
facilities both on and off the airport to establish approaches 
and include the use of a wide variety of equipment, such 
as DME and TACAN. Due to the wide variety of options 
included in a VOR approach, TERPS outlines design criteria 
for both on and off airport VOR facilities, as well as VOR 
approaches with and without a FAF. Despite the various 
configurations, all VOR approaches are non-precision 
approaches, require the presence of properly operating 
VOR equipment, and can provide MDAs as low as 250 feet 
above the runway. VOR also offers a flexible advantage in 
that an approach can be made toward or away from the 
navigational facility.


The VOR approach into Fort Rucker, Alabama, is an example 
of a VOR approach where the VOR facility is on the airport 
and there is no specified FAF. [Figure 4-53 ] For a straight-
in approach, the final approach course is typically aligned 
to intersect the extended runway centerline 3,000 feet 
from the runway threshold, and the angle of convergence 
between the two does not exceed 30°. This type of VOR 
approach also includes a minimum of 300 feet of obstacle 
clearance in the final approach area. The final approach 
area criteria include a 2 NM wide primary area at the facility 
that expands to 6 NM wide at a distance of 10 NM from 


the facility. Additional approach criteria are established 
for courses that require a high altitude teardrop approach 
penetration.


When DME is included in the title of the VOR approach, 
operable DME must be installed in the aircraft in order to 
fly the approach from the FAF. The use of DME allows for an 
accurate determination of position without timing, which 
greatly increases situational awareness throughout the 
approach. Alexandria, Louisiana, is an excellent example 
of a VOR/DME approach in which the VOR is off the airport 
and a FAF is depicted. [Figure 4-54 ] In this case, the final 
approach course is a radial or straight-in final approach and 
is designed to intersect the runway centerline at the runway 
threshold with the angle of convergence not exceeding 30°.


The criteria for an arc final approach segment associated 
with a VOR/DME approach is based on the arc being 
beyond 7 NM and no farther than 30 NM from the VOR 
and depends on the angle of convergence between the 
runway centerline and the tangent of the arc. Obstacle 
clearance in the primary area, which is considered the area 
4 NM on either side of the arc centerline, is guaranteed by 
at least 500 feet.


NDB Approach 
Like the VOR approach, an NDB approach can be designed 
using facilities both on and off the airport, with or without 
a FAF, and with or without DME availability. At one time, 
it was commonplace for an instrument student to learn 
how to fly an NDB approach, but with the growing use of 
GPS, many pilots no longer use the NDB for instrument 
approaches. New RNAV approaches are also rapidly being 
constructed into airports that are served only by NDB. The 
long-term plan includes the gradual phase out of NDB 
facilities, and eventually, the NDB approach becomes 
nonexistent. Until that time, the NDB provides additional 
availability for instrument pilots into many smaller, remotely 
located airports.


The NDB Runway 35 approach at Carthage/Panola County 
Sharpe Field is an example of an NDB approach established 
with an on-airport NDB that does not incorporate a FAF. 
[Figure 4-55 ] In this case, a procedure turn or penetration 
turn is required to be a part of the approach design. For 
the NDB to be considered an on-airport facility, the facility 
must be located within one mile of any portion of the 
landing runway for straight-in approaches and within one 
mile of any portion of usable landing surface for circling 
approaches. The final approach segment of the approach 
is designed with a final approach area that is 2.5 NM wide 
at the facility and increases to 8 NM wide at 10 NM from 
the facility. Additionally, the final approach course and 
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SW-2, 16 DEC 2010 to 13 JAN 2011


SW-2, 16 DEC 2010 to 13 JAN 2011


SW-2, 16 DEC 2010 to 13 JAN 2011


SW-2, 16 DEC 2010 to 13 JAN 2011
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Figure 4-51. Converging approach criteria.
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revision, changes must be anticipated. Bob Lamond, NBAA says he monitors all new 
procedures in the RAPT to ensure that if CAT C & D lines of minima are feasible, they are 
included, or challenge why they are not. The issue is when the airport does not want them and it 
is usually a perceived cost for infrastructure changes needed to support larger aircraft. He 
encourages all operators and organizations to participate in these RAPT discussions. Lev 
added it is operationally advantageous to have the higher minimums, and Bob agreed. Lev 
inquired if any consideration to adding one category higher if there is a circling approach. Tom 
said this had been talked about from operational, TERPS and airport standpoints, and all 
options are being considered. It appears that work on FAA Order 8260.43 is the best avenue, 
with the expanded guidance for when procedures are requested thru the IFP gateway and 
specified in the request. Lev inquired if an airport supports CAT C straight in, is there any 
reason CAT D circling would be restricted, and John thought not (infrastructure wise), just an 
extra evaluation for the circling. Tom added when CAT D is added, it would be interpreted that 
now CAT D aircraft can operate/land there. Bob said that is something the FAA needs to 
educate on and wishes the FAA airports division would emphasize to airport operators that 
these are two completely different issues. Rich and Bob will review any future changes to the 
Airport design Advisory Circular (for airport design and approach categories), to ensure when 
referencing approach categories a reference is made that a higher category may be required to 
support turbulence. 

Status: Item Open: AFS-420 (status of FAA Orders 8260.3C and 8260.43C). 

i. 12-01-301: Publishing a Vertical Descent Angle (VDA) with 34:1 Surface Penetrations in 
the Visual Segment (includes Issue 13-01-309 LP Procedure Canceled Because of VDA Not 
Being Charted) 

Tom Schneider, AFS-420, and John Bordy, AFS-420, briefed ( ) that draft FAA Order 
8260.3C language is in place, but there are ongoing discussions that could result in changes to 
what is in the current draft. FAA Order 8260.3C has not gone out for coordination. Rick 
Dunham, AFS-420, added that the FAA wants criteria/language that encourages vertical 
guidance to the maximum extent possible; adding that if the procedure cannot be developed 
with vertical guidance, it may not be developed. The objective is to make VDA mandatory and 
possibly moving towards removing LP approaches. Rich Boll, NBAA, asked about Flight 
Standards review of procedures. Tom said there is a Procedures Review Board that looks at the 
procedure to see if it should go forward. Kevin Bridges, AIR-131, inquired about when 
considering LNAV and LP approaches, if there is an obstacle in the visual segment but nowhere 
else, the procedure will not be published. Rick said that is not correct. Maybe the airport is 
willing to remove the object or consider other options in order to get an instrument procedure. 
The FAA wants to provide vertical guidance wherever it can. This concept will not happen 
overnight. Lev Prichard, APA, likes the policy statement. Rune Duke, AOPA, agreed and said 
vertical guidance is very important, but there is value in LNAV and LP to provide access to 
many general aviation airports. Rick added this is a long term goal. Kevin added that the issue 
is whether you will have vertical guidance or not, and this discussion is for approved vertical 
guidance (LNAV/VNAV criteria) with stabilized approaches (everything clear/no obstacles). John 
added FAA will still calculate a VDA and try to design at three degrees. Tom said there is an 
effort between FAA Airports and Flight Standards to harmonize airport and TERPS surfaces. 
Tom outlined changes to FAA Order 8260.19, mentioning that IPH guidance is already out, and 
the AIM change will be published in Dec 2015. Brad Rush, AJV-54, said what you will see on 
the approach chart in the profile is a note and there will be no angle or TCH charted in the 
profile view, but data will be in the database. Ted Thompson, Jeppesen, briefed how Jeppesen 
will handle the data. A discussion followed commenting on how the pilot can generate the angle; 
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US IFPP VDAWG Recommendations

Update on ACF Agenda Item 12-01-301 recommendations.

Define VDA design criteria in FAAO’s 8260.3  (AFS-420) 

UPDATE: In Coordination

Change current note and update FAAO 8260.19. (AFS-420) 

UPDATE: Completed ( Aug 2015)

3. If needed update AIM/IPH to clearly identify the issue to include graphics.                (AFS-470, AFS-420) 

UPDATE: Awaiting Publication (Dec 2015)/IPH Published



		





*

		Identify that the procedure VDA must be equal to or greater than the published vertically guided procedure, if within the standard range 

		If no vertically guided procedure is published use commissioned VGSI angle if within the standard range 

		If VGSI angle is not commissioned or it is not within the standard range use a value within the standard range. (AFS-420)

		If flight inspection determines the procedure UNSAT due to 	obstacles (AJW-331, AJV-3, AFS-420)



Re-design the procedure to the highest allowable value within the standard range. 

If the value required exceeds the standard range, do not publish VDA. 

e. When VDA is NA the LP/LNAV VDA will be coded as zero.  	(AFS-420)










2-6-2. Vertical Descent Angle (VDA). Determine the VDA for all NPA procedures except those 



published in conjunction with vertically-guided minimums or no-FAF procedures that do not 



contain a stepdown fix in the final segment. 



1. The VDA must be within the standard VDA range specified in table 2-6-1. 



Optimum VDA is 3.00 degrees. 



2. Where the FAC is straight-in aligned, design at a VDA that is equal to or higher 



than the lowest PA/APV glide path angle established to the same runway. If no 



PA/APV procedure is established to the same runway, then design at a VDA 



equal to or higher than the glide path angle of a visual glide slope indicator 



(VGSI) installed on the same runway. Flight Standards approval is required if the 



VDA of a straight-in aligned procedure is less than the angle of a VGSI installed 



to the same runway. 



3. If the final is circling aligned, or if a VGSI is not installed, then design the 



procedure at the optimum VDA when possible or within the ranges specified in 



table 2-5-1.  



4. If subsequent flight inspection determines the VDA is unsatisfactory due to 



obstacles, then attempt to redesign the procedure using the highest allowable 



value within the standard range. If the highest allowable value is still 



unsatisfactory to flight inspection, then do not publish a VDA. See also Order 



8260.19.  



 













07/14/2015 Order 8260.19G 
 Chapter 8 
Chart VDP at _____DME*; 
Distance VDP to THLD_____NM. 
*LOC only 



(2) RNAV and LNAV:  Indicate the VDP distance to MAP. 



Chart VDP at          NM to RW16. 
Chart VDP at          NM to SUSIE. 



(3) RNAV/VNAV:  Indicate the VDP as applicable to LNAV only. 



Chart VDP at         NM  to RW16* 
* LNAV only. 



r. Enter charting instructions for maximum or mandatory altitudes; e.g., “Chart mandatory 
5000 at DAVID.” 



Note 1:  Maximum or mandatory altitudes should be avoided where possible, especially in the 
final approach segment. Maximum, mandatory, or block altitudes in the intermediate, final 
and/or missed approach segment requires Flight Standards approval from AFS-400 through 
AFS-460, prior to forwarding for publication. 



Note 2:  Until such time formal obstacle clearance criteria has been established to address 
maximum, mandatory, or block altitudes, a waiver will also be required when applying this to 
the missed approach segment. 



s. Vertical descent angle (VDA)/TCH. 



(1) For straight-in aligned nonprecision SIAPs (except for procedures that already have a 
GS/GP angle established for the vertically guided procedure on the same chart and surveillance 
(ASR) approach procedures), enter the descent angle for the appropriate fix in the final approach 
segment, and the appropriate TCH:  NIXON to RW15:  3.26/55. Where straight-in minimums are 
not authorized due to an excessive descent angle, enter the straight-in descent angle (may exceed 
maximum when compliant with circling descent angle). Where the VDA values are not coincident 
with published VGSI values, see paragraph 8-6-6.n. Only one angle and TCH will be published on 
the chart. 



(a) Do not publish a VDA/TCH when Flight Inspection has requested that one not 
be established due to an obstacle that would require an aircraft to deviate from its vertical flight 
path prior to reaching the TCH. 



(b) When the condition in paragraph 8-6-8.s(1)(a) has occurred, a chart note must 
be placed in the profile view of the chart to alert the pilot that should an avionics manufacturer 
provide an advisory vertical angle in the database, the path below the MDA to the runway is not 
clear of obstacles; use “Chart profile note:  Visual Segment – Obstacles.” 



(2) For Copter PinS procedures, except those annotated “proceed VFR…” enter the 
visual segment descent angle (VSDA) (to the hundredth of a degree) from the specified descent 
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3. Vertical guidance (LNAV/VNAV). A line is
drawn horizontal at obstacle height until reaching the
obstacle clearance surface (OCS). At the OCS, a ver-
tical line is drawn until reaching the glide path. This
is the DA for the approach. This method places the of-
fending obstacle in front of the LNAV/VNAV DA so
it can be seen and avoided. In some situations, this
may result in the LNAV/VNAV DA being higher than
the LNAV and/or Circling MDA.



h. The Visual Descent Point (VDP), identified by
the symbol (V), is a defined point on the final
approach course of a nonprecision straight−in
approach procedure from which a stabilized visual
descent from the MDA to the runway touchdown
point may be commenced. The pilot should not
descend below the MDA prior to reaching the VDP.
The VDP will be identified by DME or RNAV
along−track distance to the MAP. The VDP distance
is based on the lowest MDA published on the IAP and
harmonized with the angle of the visual glide slope
indicator (VGSI) (if installed) or the procedure VDA
(if no VGSI is installed). A VDP may not be
published under certain circumstances which may
result in a destabilized descent between the MDA and
the runway touchdown point. Such circumstances
include an obstacle penetrating the visual surface
between the MDA and runway threshold, lack of
distance measuring capability, or the procedure
design prevents a VDP to be identified.



1. VGSI systems may be used as a visual aid to
the pilot to determine if the aircraft is in a position to
make a stabilized descent from the MDA. When the
visibility is close to minimums, the VGSI may not be
visible at the VDP due to its location beyond the
MAP.



2. Pilots not equipped to receive the VDP should
fly the approach procedure as though no VDP had
been provided.



3. On a straight-in nonprecision IAP, descent
below the MDA between the VDP and the MAP may
be inadvisable or impossible. Aircraft speed, height
above the runway, descent rate, amount of turn, and
runway length are some of the factors which must be
considered by the pilot to determine if a safe descent
and landing can be accomplished.



i. A visual segment obstruction evaluation is ac-
complished during procedure design on all IAPs.
Obstacles (both lighted and unlighted) are allowed to



penetrate the visual segment obstacle identification
surfaces. Identified obstacle penetrations may cause
restrictions to instrument approach operations which
may include an increased approach visibility require-
ment, not publishing a VDP, and/or prohibiting night
instrument operations to the runway. There is no im-
plicit obstacle protection from the MDA/DA to the
touchdown point. Accordingly, it is the responsibility
of the pilot to visually acquire and avoid obstacles be-
low the MDA/DA during transition to landing.



1. Unlighted obstacle penetrations may result in
prohibiting night instrument operations to the run-
way. A chart note will be published in the pilot
briefing strip “Procedure NA at Night.”



2. Use of a VGSI may be approved in lieu of ob-
struction lighting to restore night instrument
operations to the runway. A chart note will be pub-
lished in the pilot briefing strip “ Straight-in Rwy XX
at Night, operational VGSI required, remain on or
above VGSI glidepath until threshold.”



j. The highest obstacle (man-made, terrain, or ve-
getation) will be charted on the planview of an IAP.
Other obstacles may be charted in either the planview
or the airport sketch based on distance from the run-
way and available chart space. The elevation of the
charted obstacle will be shown to the nearest foot
above mean sea level. Obstacles without a verified
accuracy are indicated by a ± symbol following the
elevation value.



k. Vertical Descent Angle (VDA). FAA policy is
to publish VDAs on all nonprecision approaches ex-
cept those published in conjunction with vertically
guided minimums or no-FAF procedures without
step-down fixes. A VDA does not guarantee obstacle
protection below the MDA in the visual segment. The
presence of a VDA does not change any nonprecision
approach requirements.



1. Obstacles may penetrate the visual segment
of an IAP that has a published VDA. When the VDA
is not authorized due to an obstacle penetration that
would require a pilot to deviate from the VDA
between MDA and touchdown, the VDA/TCH will
be replaced with the note “Visual Segment-
Obstacles” in the profile view of the IAP (See
FIG 5−4−13). Accordingly, pilots are advised to
carefully review approach procedures to identify
where the optimum stabilized descent to landing can
be initiated. Pilots that follow the previously
published descent angle below the MDA on
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procedures with this note may encounter obstacles in
the visual segment.



2. The threshold crossing height (TCH) used to
compute the descent angle is published with the
VDA. The VDA and TCH information are charted on
the profile view of the IAP following the fix
(FAF/stepdown) used to compute the VDA. If no
PA/APV IAP is established to the same runway, the
VDA will be equal to or higher than the glide path



angle of the VGSI installed on the same runway
provided it is within instrument procedure criteria. A
chart note will indicate if the VGSI is not coincident
with the VDA. Pilots must be aware that the
published VDA is for advisory information only and
not to be considered instrument procedure derived
vertical guidance. The VDA solely offers an aid to
help pilots establish a continuous, stabilized descent
during final approach.



FIG 5−4−13



Example of a Chart Note



3. Pilots may use the published angle and
estimated/actual groundspeed to find a target rate of
descent from the rate of descent table published in the
back of the U.S. Terminal Procedures Publication.
This rate of descent can be flown with the Vertical
Velocity Indicator (VVI) in order to use the VDA as
an aid to flying a stabilized descent. No special
equipment is required.



4. A straight-in aligned procedure may be re-
stricted to circling only minimums when an excessive
descent gradient necessitates. The descent angle
between the FAF/stepdown fix and the Circling MDA
must not exceed the maximum descent angle allowed
by TERPS criteria. A published VDA on these pro-
cedures does not imply that landing straight ahead is
recommended or even possible. The descent rate
based on the VDA may exceed the capabilities of the
aircraft and the pilot must determine how to best man-
euver the aircraft within the circling area in order to
land safely.



l. In isolated cases, an IAP may contain a pub-
lished visual flight path. These procedures are
annotated “Fly Visual to Airport” or “Fly Visual.” A
dashed arrow indicating the visual flight path will be
included in the profile and plan views with an approx-
imate heading and distance to the end of the runway.



1. The depicted ground track associated with the
“Fly Visual to Airport” segment should be flown as
a “Dead Reckoning” course. When executing the
“Fly Visual to Airport” segment, the flight visibility
must not be less than that prescribed in the IAP; the
pilot must remain clear of clouds and proceed to the
airport maintaining visual contact with the ground.
Altitude on the visual flight path is at the discretion
of the pilot, and it is the responsibility of the pilot to
visually acquire and avoid obstacles in the “Fly
Visual to Airport” segment.



2. Missed approach obstacle clearance is
assured only if the missed approach is commenced at
the published MAP. Before initiating an IAP that
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contains a “Fly Visual to Airport” segment, the pilot
should have preplanned climb out options based on
aircraft performance and terrain features. Obstacle
clearance is the responsibility of the pilot when the
approach is continued beyond the MAP.



NOTE−
The FAA Administrator retains the authority to approve
instrument approach procedures where the pilot may not
necessarily have one of the visual references specified in
CFR 14, Part 91.175 and related rules. It is not a function
of procedure design to ensure compliance with
Part 91.175. The annotation “Fly Visual to Airport”
provides relief from Part 91.175 requirements that the pilot
have distinctly visible and identifiable visual references
prior to descent below MDA/DA.



m. Area Navigation (RNAV) Instrument
Approach Charts. Reliance on RNAV systems for
instrument operations is becoming more common-
place as new systems such as GPS and augmented
GPS such as the Wide Area Augmentation System
(WAAS) are developed and deployed. In order to
support full integration of RNAV procedures into the
National Airspace System (NAS), the FAA
developed a new charting format for IAPs (See
FIG 5−4−5). This format avoids unnecessary
duplication and proliferation of instrument approach
charts. The original stand alone GPS charts, titled
simply “GPS,” are being converted to the newer
format as the procedures are revised. One reason for
the revision is the addition of WAAS based minima
to the approach chart. The reformatted approach chart
is titled “RNAV (GPS) RWY XX.” Up to four lines
of minima are included on these charts. Ground
Based Augmentation System (GBAS) Landing Sys-
tem (GLS) was a placeholder for future WAAS and
LAAS minima, and the minima was always listed as
N/A. The GLS minima line has now been replaced by
the WAAS LPV (Localizer Performance with
Vertical Guidance) minima on most RNAV (GPS)
charts. LNAV/VNAV (lateral navigation/vertical
navigation) was added to support both WAAS
electronic vertical guidance and Barometric VNAV.
LPV and LNAV/VNAV are both APV procedures as
described in paragraph 5−4−5a7. The original GPS
minima, titled “S−XX,” for straight in runway XX, is
retitled LNAV (lateral navigation). Circling minima
may also be published. A new type of nonprecision
WAAS minima will also be published on this chart
and titled LP (localizer performance). LP will be
published in locations where vertically guided



minima cannot be provided due to terrain and
obstacles and therefore, no LPV or LNAV/VNAV
minima will be published. GBAS procedures are pub-
lished on a separate chart and the GLS minima line is
to be used only for GBAS. ATC clearance for the
RNAV procedure authorizes a properly certified pilot
to utilize any minimums for which the aircraft is certi-
fied (for example, a WAAS equipped aircraft utilizes
the LPV or LP minima but a GPS only aircraft may
not). The RNAV chart includes information format-
ted for quick reference by the pilot or flight crew at the
top of the chart. This portion of the chart, developed
based on a study by the Department of Transporta-
tion, Volpe National Transportation System Center, is
commonly referred to as the pilot briefing.



1. The minima lines are:



(a) GLS. “GLS” is the acronym for GBAS
Landing System. The U.S. version of GBAS has
traditionally been referred to as LAAS. The
worldwide community has adopted GBAS as the
official term for this type of navigation system. To
coincide with international terminology, the FAA is
also adopting the term GBAS to be consistent with the
international community. This line was originally
published as a placeholder for both WAAS and LAAS
minima and marked as N/A since no minima was
published. As the concepts for GBAS and WAAS
procedure publication have evolved, GLS will now
be used only for GBAS minima, which will be on a
separate approach chart. Most RNAV(GPS) approach
charts have had the GLS minima line replaced by a
WAAS LPV line of minima.



(b) LPV. “LPV” is the acronym for localizer
performance with vertical guidance. RNAV (GPS)
approaches to LPV lines of minima take advantage of
the improved accuracy of WAAS lateral and vertical
guidance to provide an approach that is very similar
to a Category I Instrument Landing System (ILS).
The approach to LPV line of minima is designed for
angular guidance with increasing sensitivity as the
aircraft gets closer to the runway. The sensitivities are
nearly identical to those of the ILS at similar
distances. This was done intentionally to allow the
skills required to proficiently fly an ILS to readily
transfer to flying RNAV (GPS) approaches to the
LPV line of minima. Just as with an ILS, the LPV has
vertical guidance and is flown to a DA. Aircraft can
fly this minima line with a statement in the Aircraft
Flight Manual that the installed equipment supports













  
 



 
 
 
 
 
 
 
 
 
 
 
 
 



 



 
 
 
 
 



 
 
 
 
 



 



 
 
 
 
 
 
 



 
 



 



 



 



 



 
 



  



intended runway, at a normal rate of descent, using 
normal maneuvers; or 



3.	 	 For operations under 14 CFR Part 121 and 135, 
the descent rate of the aircraft would not allow 
touchdown to occur within the TDZ of the runway 
of intended landing. 



While touchdown within the TDZ is not specifically 
addressed in the regulations for operators other than 
Part 121 and 135 operators, continued operations below 
DA or MDA where touchdown in the TDZ is not assured, 
where a high sink rate occurs, or where the decision to 
conduct a MAP is not executed in a timely manner, all 
create a significant risk to the operation. A missed approach 
initiated after the DA or MAP involves additional risk. At 
100 feet or less above the runway, it is likely that an aircraft 
is significantly below the TERPS missed approach obstacle 
clearance surface. Prior planning is recommended and 
should include contingencies between the published 
MAP and touchdown with reference to obstacle clearance, 
aircraft performance, and alternate escape plans. 



Vertical Navigation 
One of the advantages of some GPS and multi-sensor FMS 
RNAV avionics is the advisory VNAV capability. Traditionally, 
the only way to get vertical path information during an 
approach was to use a ground-based precision NAVAID. 
Modern RNAV avionics can display an electronic vertical 
path that provides a constant-rate descent to minimums. 



Since these systems are advisory and not primary guidance, 
the pilot must continuously ensure the aircraft remains at 
or above any published altitude constraint, including step
down fix altitudes, using the primary barometric altimeter. 
The pilots, airplane, and operator must be approved to use 
advisory VNAV inside the FAF on an instrument approach. 



VNAV information appears on selected conventional 
nonprecision, GPS, and RNAV approaches (see “Types of 
Approaches” later in this chapter). It normally consists of 
two fixes (the FAF and the landing runway threshold), a 
FAF crossing altitude, a vertical descent angle (VDA), and 
may provide a visual descent point (VDP) [Figure 4-11a]. 



The VDA provides the pilot with advisory information 
not previously available on nonprecision approaches. It 
provides a means for the pilot to establish a stabilized 
descent from the FAF or step-down fix to the MDA. 
Stabilized descent is a key factor in the reduction of 
controlled flight into terrain (CFIT) incidents. However, 
pilots should be aware that the published angle is for 
information only − it is strictly advisory in nature. There is 



­




no implicit additional obstacle protection below the MDA. 
Pilots must still respect any published stepdown fixes and 
the published MDA unless the visual cues stated 14 CFR 
Section 91.175 are present, and they can visually acquire 
and avoid both lit and unlit obstacles once below the 
MDA. The presence of a VDA does not guarantee obstacle 
protection in the visual segment and does not change any 
of the requirements for flying a nonprecision approach. 



Pilots may use the published angle and estimated/actual 
groundspeed to find a target rate of descent from the rate 
of descent table published in the back of the U.S. Terminal 
Procedures Publication. This rate of descent can be flown 
with the Vertical Velocity Indicator (VVI) in order to use 
the VDA as an aid to flying a stabilized descent. No special 
equipment is required. 



In rare cases, the LNAV minima may have a lower HAT 
than minima with a glide path, due to the location of the 
obstacles and the nonprecision  MAP. This should serve 
as a clear indication to the pilot that obstacles exist below 
the MDA, which must be seen in order to ensure adequate 
clearance. In those cases, the glide path may be treated 
as a VDA and used to descend to the LNAV MDA, as long 
as all of the rules for a nonprecision approach are applied 
at the MDA. 



When there are obstacles in the visual area that could 
cause an aircraft to destabilize the approach between 
the MDA and touchdown, the IAP will not show a vertical 
descent angle in the profile view. The charts currently 
include the following statement: “Descent Angle NA” or 
“Descent Angle NA-Obstacles” [Figure 4-11b ]. 



Like flying any other IAP, the pilot must see and avoid 
any obstacles in the visual segment during transition to 
landing. 



Figure 4-11b. Descent Angle N/A.. 
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stabilized approaches; advisory angles - MDA vs. DA; obstacles below the MDA; OpsSpec 
authority for certain users; obstacles that may not be on centerline but VDA was eliminated; the 
ongoing effort to “marry” VDA with TERPS criteria; pilots using an advisory angle as if it was an 
approved angle. 

Status: Provide update from sub-group. Item Open: AFS-420. 

j. 13-02-312: Equipment Requirement Notes on Instrument Approach Procedures 

Mike Webb, AFS-420, briefed ( ) proposed changes to get consensus on the equipment 
requirements box usage from the forum so that work can commence on the IACC specifications. 
A decision must also be made regarding PBN procedures (PBN requirements box) utilizing the 
same space as conventional procedures equipment requirements box. The effort is to 
consolidate the notes for equipment requirements that are scattered on the plan view and in the 
briefing strip into one place in the briefing strip for the pilot. The goal from the ACF discussion 
today was to gather opinion on whether to also specify what portion of the approach requires 
the specified equipment. Group discussions followed on several related topics including: What 
would notes look like; examples of PBN/conventional/missed approach shown; PBN to 
conventional (i.e., RNAV transition to an ILS); procedure naming differences (i.e., title of the 
procedure) between the U.S. and overseas (i.e., changing from RNAV to RNP outside U.S. and 
not here). Rick Dunham, AFS-420, said FAA current position is no change to procedure naming. 
Questions were raised about ICAO standards and pilots understanding the differences. There 
was discussion on NavSpecs (i.e., AC-90-100A/101A/105A/107) with concerns raised on the 
process of having to learn all the capabilities defined under current and future NavSpecs. There 
were questions on apparent redundancy for GPS in notes. It was brought up whether there 
would be too much text information in one box (Ted Thompson, Jeppesen, says yes) resulting in 
volumes of text like on SIDs & STARs. Radar Required – what does that mean and why 
necessary came up again and Tom Schneider, AFS-420, advised that is spelled out in current 
policy and it is explained in the AIM. 

In summary, there was support for the equipment requirements box idea. Rick said we need 
input/feedback, since the goal is to simplify the planview and create a briefing strip for the pilot 
to focus in on when determining requirements for executing the approach. Brad Rush, AJV-54, 
questioned the required level of detail needed in the requirements box to fly the approach. 
Valerie Watson, AJV-553, said the question is do we put only those notes pertaining to the 
entire procedure (FAC, Missed or all transitions) in the briefing strip and those uniquely 
pertaining to transitions in the planview, or do we place ALL equipment requirement notes in 
briefing strip. Mike Webb said that all participants need to mark up the slides presented today 
and send back to us as specific feedback. Tom requested that all participants also review FAA 
Order 8260.19 draft data ( ) and comment on that as well. 

Status: All participants to please review the presentations and forward input to Mike Webb and 
Tom Schneider. Item Open: AFS-420. 

k. 14-01-315: 90 Degree Airway-to-RNAV-IAP Course Change Limitation; Arrival Holds 

Rick Dunham, AFS-420, said there has been no resolution and the issue is tabled UFN. Tom 
Schneider, AFS-420, added it is an open agenda item in the US-IFPP and if there are any 
developments, AFS-420 will brief the ACF at that time. 

Status: Follow action being taken at US-IFPP. Item Open: AFS-420. 
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ACF-IPG Agenda Item 13-02-312, 


Equipment Requirement Notes on Instrument Approach Procedures 
 


All equipment requirements will be specified in a single, dedicated block in the chart 
“Briefing Strip,” e.g.:  
 
Equipment Requirement Box (Conventional Instrument Procedures) 
 


 
 
 
DRAFT Order 8260.19H, paragraph 8-6-9g and h:  
 


g. ATC surveillance systems (e.g., ASR, ARSR, ADS-B, etc., as limited by each 
system’s capabilities), referred to a “Radar,” may be available to provide assistance in 
vectoring to the approach course, identifying fixes, or to provide instrument approaches. 
Include applicable notes to inform the pilot of these capabilities and applicability to the 
instrument approaches.  See paragraph 8-2-5. 


(1) When ASR and/or PAR approaches are published for the airport, enter the 
following: “Chart Note: ASR” or “Chart Note: ASR/PAR,” whichever is applicable. 


(2) Where use of Radar is the only acceptable method for procedure entry from the 
en route environment, enter the following:  “Chart equipment required note: Radar 
Required For Procedure Entry.” See paragraph 8-6-6h(1), for additional equipment that 
may be used in addition to, or in-lieu-of,  Radar. 


Note:  Paragraph 8-6-6g(2) does not apply to RNAV (GPS) or RNAV (RNP) procedures. 


h. Equipment requirement notes (Conventional instrument procedures). Determine 
the need for equipment notes after evaluating all SIAP segments, including missed 
approach. There may be multiple or a combination of notes needed to support each 
condition. When appropriate, state the particular portion(s) of the instrument procedure 
that the equipment requirement applies in an easy to understand format. The following are 
several examples that are not all inclusive of options available that can be used depending 
on each circumstance. These notes will appear on the approach chart in a portion 
dedicated specifically for additional equipment required to conduct the procedure or 
portions thereof.   
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Note:  To avoid proliferation of equipment requirement notes, all IFR aircraft are 
assumed to have at least one VOR receiver. Therefore, the note “VOR required” is not 
appropriate. 


(1) In addition to what is specified in paragraph 8-6-6g(2), where Radar systems 
may provide assistance in conducting an instrument approach, other equipment may be 
used with those systems, or individually, for procedure entry from the en route 
environment; enter:  


(a)  “Chart equipment required note: ADF Required For Procedure Entry;” or  


(b) “Chart equipment required note: DME Required For Procedure Entry;” or,  


(c)  “Chart equipment required note: ADF OR DME Required For Procedure 
Entry;” or  


(d) “Chart equipment required note: RNAV 1-DME/DME/IRU or GPS or 
Radar or DME Required For Procedure Entry;” or  


(e)  “Chart equipment required note: RNAV 1-GPS or RADAR Required For 
Procedure Entry;” or  


(f)  “Chart equipment required note: RNAV 1-DME/DME/IRU or GPS or 
RADAR Required For Procedure Entry.” 


(2) Where other navigation equipment is required to complete the approach, 
including missed approach; e.g., VOR, ILS, or other non-ADF approaches requiring ADF 
or DME for the intermediate and/or missed approach segments, use:  


(a)  “Chart equipment required note: DME Required” (i.e., DME is required 
for the intermediate segment or both the intermediate and missed approach segments), or  


(b) “Chart equipment required note: ADF Required” (i.e., ADF is required for 
the intermediate segment or both the intermediate and missed approach segments), or 


(c)   “Chart equipment required note: ADF Required For Missed Approach,” 
(i.e., ADF is required for just the missed approach segment), or  


(d)  “Chart equipment required note: DME Required For Missed Approach.” 
(i.e., DME is required for just the missed approach segment).  


(3) When an ATC surveillance system is also available for vectoring an aircraft to 
a segment of an instrument approach, use:  


(a)  “Chart equipment required note: ADF or Radar required for “segment of 
an approach,” (i.e., if ADF is required for the segment of the approach and/or Radar is 
available.) or  
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(b) “Chart equipment required note: ADF or DME or Radar required for 
“segment of an approach, (i.e., if ADF or DME is required for the segment of the 
approach and/or Radar is available.)   


(4) Where radar is the only method of determining or defining a terminal fix, use 
“Chart equipment required note: Radar Required To Define {fix name(s)}.” 


(5) ILS/LOC procedures that require RNAV for all other segments of the 
procedure, including missed approach, must be evaluated to determine if all the segments 
support DME/DME/IRU operations. 


(a)  If there are no restrictions (i.e., no critical DMEs), use: “Chart equipment 
required note: RNAV 1-DME/DME/IRU or GPS Required.”  


(b) If there are critical DME facilities identified during the evaluation, use: 
“Chart equipment required note: RNAV 1-GPS Required.” See section 4-6 for additional 
requirements when mixing RNAV with ILS/LOC procedures. 


(6) ILS/LOC procedures that contain both conventional and RNAV segments 
must have an equipment required note stating the PBN requirements for the segment. These 
segments must have been evaluated to insure the route(s) support DME/DME/IRU 
operations.  


(a)  If there are no restrictions (i.e., no critical DMEs), use: “Chart equipment 
required note: From{fix name(s)}: RNAV 1-DME/DME/IRU or GPS Required.”  


(b) If there are critical DME facilities identified during the evaluation, use: 
“Chart equipment required note: From{fix name(s)}: RNAV 1--GPS RequiredSee section 
4-6 for additional requirements when mixing RNAV with ILS/LOC procedures. 


(c)  Additionally, if the procedure does not contain a means for aircraft that are 
not RNAV equipped to get to the final approach course and the procedure contains a 
conventional missed approach, in addition to either “(a)” or “(b)” above, use: “Chart 
equipment required note: “Aircraft Not DME/DME/IRU or GPS Equipped - Radar 
Required For Procedure Entry” or, if applicable, “Chart equipment requirement note: 
Aircraft Not GPS Equipped - Radar Required For Procedure Entry”.” 
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PBN Requirement Box (PBN Instrument Procedures) 
 


 
 


i. Performance Based Navigation (PBN) requirements notes.  This information will 
be entered into a block on the approach chart referred to as the “PBN Requirements Box.” 
These notes will appear on the approach chart in a portion dedicated specifically for PBN 
requirements to conduct the procedure or portions thereof.   


(1) All PBN approach procedures require an annotation of the PBN navigation 
specification (NAVSPEC) used for the navigation on the procedure to indicate the 
appropriate qualification required to conduct the instrument procedure. Use “Chart PBN 
NAVSPEC requirement note: ““ “RNP APCH” or “RNP AR APCH” (A-RNP as 
applicable).” 


(2) When PBN approach procedures contain advanced PBN functions, which are 
in addition to what is required in the PBN NAVSPEC, the procedure must be annotated 
with the advanced function; Example, use “Chart PBN requirement note:  RF Required.” 


j. GLS procedures which require the use of PBN to navigate to the GLS final 
approach segment and execute the missed approach follow the guidance in  Paragraph 8-6-
6i.  


 





		g. ATC surveillance systems (e.g., ASR, ARSR, ADS-B, etc., as limited by each system’s capabilities), referred to a “Radar,” may be available to provide assistance in vectoring to the approach course, identifying fixes, or to provide instrument approaches. Include applicable notes to inform the pilot of these capabilities and applicability to the instrument approaches.  See paragraph 8-2-5.

		(1) When ASR and/or PAR approaches are published for the airport, enter the following: “Chart Note: ASR” or “Chart Note: ASR/PAR,” whichever is applicable.

		(2) Where use of Radar is the only acceptable method for procedure entry from the en route environment, enter the following:  “Chart equipment required note: Radar Required For Procedure Entry.” See paragraph 8-6-6h(1), for additional equipment that may be used in addition to, or in-lieu-of,  Radar.



		h. Equipment requirement notes (Conventional instrument procedures). Determine the need for equipment notes after evaluating all SIAP segments, including missed approach. There may be multiple or a combination of notes needed to support each condition. When appropriate, state the particular portion(s) of the instrument procedure that the equipment requirement applies in an easy to understand format. The following are several examples that are not all inclusive of options available that can be used depending on each circumstance. These notes will appear on the approach chart in a portion dedicated specifically for additional equipment required to conduct the procedure or portions thereof.  

		(1) In addition to what is specified in paragraph 8-6-6g(2), where Radar systems may provide assistance in conducting an instrument approach, other equipment may be used with those systems, or individually, for procedure entry from the en route environment; enter: 

		(a)  “Chart equipment required note: ADF Required For Procedure Entry;” or 

		(b) “Chart equipment required note: DME Required For Procedure Entry;” or, 

		(c)  “Chart equipment required note: ADF OR DME Required For Procedure Entry;” or 

		(d) “Chart equipment required note: RNAV 1-DME/DME/IRU or GPS or Radar or DME Required For Procedure Entry;” or 

		(e)  “Chart equipment required note: RNAV 1-GPS or RADAR Required For Procedure Entry;” or 

		(f)  “Chart equipment required note: RNAV 1-DME/DME/IRU or GPS or RADAR Required For Procedure Entry.”



		(2) Where other navigation equipment is required to complete the approach, including missed approach; e.g., VOR, ILS, or other nonADF approaches requiring ADF or DME for the intermediate and/or missed approach segments, use: 

		(a)  “Chart equipment required note: DME Required” (i.e., DME is required for the intermediate segment or both the intermediate and missed approach segments), or 

		(b) “Chart equipment required note: ADF Required” (i.e., ADF is required for the intermediate segment or both the intermediate and missed approach segments), or

		(c)   “Chart equipment required note: ADF Required For Missed Approach,” (i.e., ADF is required for just the missed approach segment), or 

		(d)  “Chart equipment required note: DME Required For Missed Approach.” (i.e., DME is required for just the missed approach segment). 



		(3) When an ATC surveillance system is also available for vectoring an aircraft to a segment of an instrument approach, use: 

		(a)  “Chart equipment required note: ADF or Radar required for “segment of an approach,” (i.e., if ADF is required for the segment of the approach and/or Radar is available.) or 

		(b) “Chart equipment required note: ADF or DME or Radar required for “segment of an approach, (i.e., if ADF or DME is required for the segment of the approach and/or Radar is available.)  



		(4) Where radar is the only method of determining or defining a terminal fix, use “Chart equipment required note: Radar Required To Define {fix name(s)}.”

		(5) ILS/LOC procedures that require RNAV for all other segments of the procedure, including missed approach, must be evaluated to determine if all the segments support DME/DME/IRU operations.

		(a)  If there are no restrictions (i.e., no critical DMEs), use: “Chart equipment required note: RNAV 1-DME/DME/IRU or GPS Required.” 

		(b) If there are critical DME facilities identified during the evaluation, use: “Chart equipment required note: RNAV 1-GPS Required.” See section 4-6 for additional requirements when mixing RNAV with ILS/LOC procedures.



		(6) ILS/LOC procedures that contain both conventional and RNAV segments must have an equipment required note stating the PBN requirements for the segment. These segments must have been evaluated to insure the route(s) support DME/DME/IRU operations. 

		(a)  If there are no restrictions (i.e., no critical DMEs), use: “Chart equipment required note: From{fix name(s)}: RNAV 1-DME/DME/IRU or GPS Required.” 

		(b) If there are critical DME facilities identified during the evaluation, use: “Chart equipment required note: From{fix name(s)}: RNAV 1--GPS RequiredSee section 4-6 for additional requirements when mixing RNAV with ILS/LOC procedures.

		(c)  Additionally, if the procedure does not contain a means for aircraft that are not RNAV equipped to get to the final approach course and the procedure contains a conventional missed approach, in addition to either “(a)” or “(b)” above, use: “Chart equipment required note: “Aircraft Not DME/DME/IRU or GPS Equipped - Radar Required For Procedure Entry” or, if applicable, “Chart equipment requirement note: Aircraft Not GPS Equipped - Radar Required For Procedure Entry”.”





		i. Performance Based Navigation (PBN) requirements notes.  This information will be entered into a block on the approach chart referred to as the “PBN Requirements Box.” These notes will appear on the approach chart in a portion dedicated specifically for PBN requirements to conduct the procedure or portions thereof.  

		(1) All PBN approach procedures require an annotation of the PBN navigation specification (NAVSPEC) used for the navigation on the procedure to indicate the appropriate qualification required to conduct the instrument procedure. Use “Chart PBN NAVSPEC requirement note: ““ “RNP APCH” or “RNP AR APCH” (A-RNP as applicable).”

		(2) When PBN approach procedures contain advanced PBN functions, which are in addition to what is required in the PBN NAVSPEC, the procedure must be annotated with the advanced function; Example, use “Chart PBN requirement note:  RF Required.”



		j. GLS procedures which require the use of PBN to navigate to the GLS final approach segment and execute the missed approach follow the guidance in  Paragraph 8-6-6i. 
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Overview 


• Task 
• Progress 
• Proposal 
• Request IPG direction for Next Steps 
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Federal Aviation 
Administration 


Task 
• Recommendations: Depict equipment requirements to enter or 


complete any segment the approach prominently on the chart in 
single location. Specifically, we recommend:  


• 1. Revise FAA Order 8260.19E paragraph 8-55 h. Chart all 
equipment requirement notes in a single location. While NBAA 
favors placing this note on the Planview, we request that FAA 
assess the proper location for this note on US government charts 
based on their human factors research conducted as part of the 
VOLPE approach chart format study with the added consideration 
of the transition from pre-composed paper charts to electronic, 
data-driven charts.  
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Federal Aviation 
Administration 


Task 
• 2. Evaluate all requirements to execute the approach. Determine if 


any single aircraft equipment or navigation source (e.g. DME, Radar) 
is required for the approach and publish that requirement on the 
chart. For example, on the MWA ILS Rwy 20 approach, publish only 
“ADF Required”. The availability of DME is irrelevant to being able to 
fly this procedure since ADF is always required to fly the procedure.  
 


• 3. When multiple equipment options are available, restrict the use of 
the “or” conjunction to those situations where that option is 
permissive on all segments of the approach (except the final 
segment).  
 


• We further recommend that FAA revise the AIM section 5-4-5 
guidance, FAA-H-8083-15B Instrument Flying Handbook, and FAA-
H-8261-1A - Instrument Procedures Handbook concurrent with  
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Administration 


Progress 


• Presented proposal at IPG 15-1, April 28, 
2015 


• Drafted proposed changes to FAA Order 
8260.19H 
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Federal Aviation 
Administration 


Proposal Conventional Procedures 
• Locate note for Required Equipment/PBN 


Requirement in an standard location on an 
IAP 
– Locate require equipment on Government Charts in 


a “Required Equipment Box”  
– Top of Pilot Briefing Strip just below the procedure 


header  
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Administration 


Equipment Notes 


• Where use of Radar is the only acceptable method for procedure 
entry from the en route environment, enter the following:  “Chart 
equipment required note: Radar Required For Procedure Entry.” See 
paragraph 8-6-6h(1), for additional equipment that may be used in 
addition to, or in-lieu-of,  Radar. 


• Determine the need for equipment notes after evaluating all SIAP 
segments, including missed approach. There may be multiple or a 
combination of notes needed to support each condition. When 
appropriate, state the particular portion(s) of the instrument 
procedure that the equipment requirement applies in an easy to 
understand format.  
 


Note:  To avoid proliferation of equipment requirement notes, all IFR 
aircraft are assumed to have at least one VOR receiver. Therefore, the 
note “VOR required” is not appropriate. 
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Equipment Requirements Box 
• The following are several examples that are not all inclusive of 


options available that can be used depending on each circumstance..    
– Where Radar systems may provide assistance in conducting an 


instrument approach, other equipment may be used with those 
systems, or individually, for procedure entry from the en route 
environment; enter:  


• “Chart equipment required note: ADF Required For Procedure 
Entry;” or  


• “Chart equipment required note: DME Required For Procedure 
Entry;” or,  


• “Chart equipment required note: ADF OR DME Required For 
Procedure Entry;” or  


• “Chart equipment required note: RNAV 1--DME/DME/IRU or 
GPS or Radar For Procedure Entry;” or  
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Equipment Requirement Box 
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Administration 


Equipment Requirements Box 
• “Chart equipment required note: RNAV 1-DME/DME/IRU or 


GPS or Radar or DME Required For Procedure Entry;” or  
• “Chart equipment required note: RNAV 1-GPS or RADAR 


Required For Procedure Entry;” or  
• “Chart equipment required note: RNAV 1-DME/DME/IRU or 


GPS or RADAR Required For Procedure Entry.” 
– Where other navigation equipment is required to complete the 


approach, including missed approach; e.g., VOR, ILS, or other 
non-ADF approaches requiring ADF or DME for the intermediate 
and/or missed approach segments, use:  


• “Chart equipment required note: DME Required” (i.e., DME is 
required for the intermediate segment or both the intermediate 
and missed approach segments), or  


• “Chart equipment required note: ADF Required” (i.e., ADF is 
required for the intermediate segment or both the intermediate 
and missed approach segments), or  
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Administration 


Equipment Requirements Box 
– “Chart equipment required note: ADF Required For Missed 


Approach,” or  
– “Chart equipment required note: DME Required For Missed 


Approach.”  
• When an ATC surveillance system is also available for vectoring an 


aircraft to a segment of an instrument approach, use:   
– “Chart equipment required note: ADF or Radar required,” or  
– “Chart equipment required note: ADF or DME or Radar.”  


• Where radar is the only method of determining or defining a terminal 
fix, use “Chart equipment required note: Radar Required To Define 
{fix name(s)}.” 
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Equipment Requirement Box 
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Administration 


Equipment Requirements Box 
• ILS/LOC procedures that require RNAV for all other segments of the 


procedure, including missed approach, must be evaluated to 
determine if all the segments support DME/DME/IRU operations. 
– If there are no restrictions (i.e., no critical DMEs), use: “Chart 


equipment required note: RNAV 1--DME/DME/IRU or GPS 
Required.”  


– If there are critical DME facilities identified during the evaluation, 
use: “Chart equipment required note: RNAV 1-GPS Required.” 


– ILS/LOC procedures that contain both conventional and RNAV 
segments must have an equipment required note stating the PBN 
requirements in the plan view adjacent the initial fix on the PBN 
transition.  
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Equipment Requirements Box 
• ILS/LOC procedures that require RNAV for all other segments of the 


procedure, including missed approach, must be evaluated to 
determine if all the segments support DME/DME/IRU operations. 
– Additionally, if the procedure does not contain a means for aircraft 


that are not RNAV equipped to get to the final approach course 
and the procedure contains a conventional missed approach, in 
addition to above, use: “Chart equipment required note: “Aircraft 
Not DME/DME/IRU or GPS Equipped - Radar Required For 
Procedure Entry” or, if applicable, “Chart equipment requirement 
note: Aircraft Not GPS Equipped - Radar Required For Procedure 
Entry”.” 
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PBN Navigation Specifications 
Nav Spec Acronym FAA Guidance Minima 


RNAV 1 RNAV 1 AC 90-100A *  
RNP 1 RNP 1 AC 90-105A * 


RNP Approach RNP APCH AC 90-105A LNAV, 
LNAV/VNAV 


RNP Approach RNP APCH AC 90-107 LP/LPV 


RNP AR 
Approach 


RNP AR APCH AC 90-101A RNP X.X 


Advanced RNP A-RNP AC 90-105A LNAV, 
LNAV/VNAV, 
LP, LPV 
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* Used for Hybrid approaches, SID, STAR 







Federal Aviation 
Administration 


PBN Requirements Box 
• Performance Based Navigation (PBN) requirements box notes.  This 


information will be entered into a block on the approach chart referred 
to as the “PBN Requirements Box.” 
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Federal Aviation 
Administration 


PBN Requirements Box 


• The first entry will be the NAV SPEC for the PBN Procedure 
– RNP APCH, or RNP AR APCH, or A-RNP 


• RNAV 1, RNP 1 would be on a Hybrid Approach, SIDS and 
STARS 


• RNP procedures require the use of GPS. Use “Chart PBN 
requirement note:  GPS Required.” 
– All PBN Instrument Approach Procedure NAV SPECs, require 


GPS in the US 
• RNP procedures which include optional advanced features use 


“Chart Advanced PBN features requirement, (if not required as part 
of the NAV SPEC) use “i.e., RF Required” 
– Currently the only Advanced PBN feature not required in a 


NAVSPEC would be Radius to Fix on RNP-1 and RNP APCH 
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Request IPG Direction for Next 
Steps 
• Next Step? 
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Workflow for Changes to IAPs 
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Questions? 
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NAV SPECS 
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Required Equipment 
For Missed Approach 
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ADF Required for Missed Approach 
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Required Equipment 
For Procedure Entry 
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ADF Required, RADAR Required for procedure entry at NUGEN 
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PBN Requirement Box 
For RNP APCH with RF 
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RNP APCH – GPS, RF Required 
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PBN Requirement Box 
For RNP AR APCH 
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RNP AR APCH – GPS Required 


(IAF) 


ELKOE 


(RF REQD) 


(RNP 0.40) 


5000 







Federal Aviation 
Administration 


PBN Requirement Box 
For RNP 1, RF Required 
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RNP-1 – GPS, RF Required 


(IAF) 


MUSUE 


Max 195 KIAS 


(RF REQD) 
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PBN Requirement Box 
For STAR RNAV - 1 
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RNAV-1 – DME/DME/IRU or GPS Required 


What about 
the NOTEs? 
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l. 14-01-316: RNAV Fixes on Victor Airways Used for RNAV SIAPs 

Tom Schneider, AFS-420, briefed he and Brad Rush, AJV-54, agreed on changes coming out in 
FAA Order 8260.19H ( ), showing existing, changes and updated verbiage. The group 
discussed fix/waypoint placement on an airway and legal fix make-up requirements. Rich Boll, 
NBAA, said this issue resulted from an RNAV (GPS) approach with an RNAV fix that appeared 
to be on airway route (feeder) but was not (i.e., not in the data base for the airway), so there is 
no way to link the airway with the approach. He added that this problem is also occurring with 
decommissioning of VORs; for example, OTT (Nottingham) where some SIDs do not attach to 
the airways. Tom said this policy change will help, and Paul Gallant, AJV-11, agreed with Tom, 
adding this is a legal definition problem. Tom feels this is the best solution, and when out for 
coordination, comments can be made. 

Status: Track status of FAA Order 8260.19H change as it works its way through the 
coordination process. Item Open: AFS-420. 

m. 14-02-317: Use of GPS on Conventional (Ground-Based NAVAID) Instrument Approach 
Procedures (IAPs) 

Kel Christianson, AFS-470, said currently we have substitute and alternate navigation with 
RNAV systems on conventional procedures up to the FAF, but it is not authorized inside the 
FAF, and these two do not require the pilot to monitor a NAVAID. Draft explanatory AIM 
language including a note ( ) was shown. Lev Prichard, APA, said airlines under OpsSpec 
approval can directly substitute with suitable RNAV inside the FAF, but no one else can. Kel 
said C300 allows this currently (part 121 and some other operators can get this), but in general, 
aircraft cannot proceed inside FAF without monitoring the ground based navigation system. 
Rich Boll, NBAA, asked if once this is in the AIM, does it cancel the OpsSpec? Kel said no, 
adding without the provisions of OpsSpec C300, the underlying ground system must be 
operational and received in aircraft to ensure course alignment. Kel said this is a change, even 
though some pilots are incorrectly doing it now anyway. Larry Hills, FedEx, inquired if this 
language should be tightened up to refer to the NAS only, and Kel concurred. Jeff Kerr, 
AFS-470, explained the main point in OpsSpec C300 is that the airline is required to check 
flyability on the final approach segment. In the absence of C300 authorization, you must be able 
to monitor the underlying ground navigation system for course alignment. Lev commented about 
the confusion on this, and Kel added AC 90-108 explains the terms. Kel will make some minor 
word changes and keep the agenda item open until the AIM is published. 

Status: Track status of AIM update. Item Open: AFS-470. 

n. 14-02-318: Charting LNAV Engagement Altitudes 

Tom Schneider, AFS-420, briefed that all references to “LNAV engagement altitude” in FAA 
Order 8260.46F have been deleted (was charted for VA-DF routing) and also they are being 
deleted during the transfer of FAA Order 8260.53 (Radar Vectors to RNAV) to FAA Order 
8260.58A. Lev Prichard, APA, asked if those changes affect TERPs required altitudes (i.e., 
turning restriction vs. engagement altitude), which prompted a lengthy group discussion 
including: chart clutter; hybrid procedures; placing fixes to require navigation to those points; the 
AFS-420 IOU to look at San Antonio (SAT) procedure and associated language in FAA Order 
8260.46F. Tom summarized that there are a variety of options in FAA Order 8260.46F for the 
procedure developer and the ATC facility to use when developing what is needed. This has 




ACF 14-02-317 Use of GPS on Conventional (Ground-Based NAVAID) Instrument Approach Procedures 
(IAPs) 
 
AIM 
Section 2. Performance−Based Navigation (PBN) and 
Area Navigation (RNAV) 
 
1−2−3. Use of Suitable Area Navigation 
(RNAV) Systems on Conventional 
Procedures and Routes 
 
c. Uses of Suitable RNAV Systems. Subject to 
the operating requirements, operators may use a 
suitable RNAV system in the following ways. 
1. Determine aircraft position relative to, or 
distance from a VOR (see NOTE 5 below), TACAN, 
NDB, compass locator, DME fix; or a named fix 
defined by a VOR radial, TACAN course, NDB 
bearing, or compass locator bearing intersecting a 
VOR or localizer course. 
2. Navigate to or from a VOR, TACAN, NDB, 
or compass locator. 
3. Hold over a VOR, TACAN, NDB, compass 
locator, or DME fix. 
4. Fly an arc based upon DME. 
NOTE− 
1. The allowances described in this section apply even 
when a facility is identified as required on a procedure (for 
example, “Note ADF required”). 
2. These operations do not include lateral navigation on 
localizer−based courses (including localizer back−course 
guidance) without reference to raw localizer data. 
3. Unless otherwise specified, a suitable RNAV system 
cannot be used for navigation on procedures that are 
identified as not authorized (“NA”) without exception by 
a NOTAM. For example, an operator may not use a RNAV 
system to navigate on a procedure affected by an expired or 
unsatisfactory flight inspection, or a procedure that is 
based upon a recently decommissioned NAVAID. 
4. Pilots may not substitute for the NAVAID (for example, 
a VOR or NDB) providing lateral guidance for the final 
approach segment. This restriction does not refer to 
instrument approach procedures with “or GPS” in the title 
when using GPS or WAAS. These allowances do not apply 
to procedures that are identified as not authorized (NA) 
without exception by a NOTAM, as other conditions may 
still exist and result in a procedure not being available. For 
example, these allowances do not apply to a procedure 







associated with an expired or unsatisfactory flight 
inspection, or is based upon a recently decommissioned 
NAVAID.  
 
NOTE: Use of a suitable RNAV system as a means to navigate on the final approach segment of an 
instrument approach procedure based on a VOR, TACAN or NDB signal, is allowable, as long as the 
underlying NAVAID is monitored for course alignment.”  
 
5. For the purpose of paragraph c, “VOR” includes VOR, 
VOR/DME, and VORTAC facilities and “compass 
locator” includes locator outer marker and locator middle 
marker. 
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Federal Aviation 
Administration April 2015 


ACF 14-01-316 
Order 8260.19G 2-10-4 (existing) Language: 


 
Every effort should be made to use established fixes or NAVAIDs 
wherever possible in lieu of creating new fixes. Do not create a new 
waypoint over an existing fix or NAVAID. Do not use any VOR/DME or 
VORTAC where the VOR coordinates and DME source coordinates 
are not identical to 0.01 second in RNP AR procedures. Additionally, 
when establishing new fixes that will be placed on Victor Airways or 
Jet Routes solely to support RNAV instrument procedures, define 
them only as Waypoints. However, if ATC has determined they would 
also like to use the fix for ATC purposes, consideration must be 
given to the potential use by non-RNAV equipped aircraft, thus fix 
makeup must consist of ground based NAVAID systems and “Fix 
Type” on Form 8260-2 annotated accordingly. Additionally, if ATC 
uses an existing fix for ATC purposes, Form 8260-2 must be updated 
accordingly [see paragraph 8-5-2.j]. 







Federal Aviation 
Administration April 2015 


Proposed Order 8260.19H 2-10-4 Language: 
(With changes shown) 


 
Every effort should be made to use established fixes or NAVAIDs 
wherever possible in lieu of creating new fixes. Do not create a new 
waypoint over an existing fix or NAVAID. Do not use any VOR/DME or 
VORTAC where the VOR coordinates and DME source coordinates are 
not identical to 0.01 second in RNP AR procedures. Additionally, when 
establishing new fixes that will be placed on Victor Airways or Jet 
Routes solely to support RNAV instrument procedures, define them only 
as waypoints using crossing radials or a DME fix. However, if ATC has 
determined they would also like to use the fix for ATC purposes, 
consideration must be given to the potential use by non-RNAV equipped 
aircraft, thus fix makeup must consist of ground based NAVAID systems 
and “Fix Type” on Form 8260-2 annotated accordingly. Additionally, if 
ATC uses an existing fix for ATC purposes, Form 8260-2 must be 
updated accordingly [see paragraph 8-5-2.j]. 


 







Federal Aviation 
Administration April 2015 


Proposed Order 8260.19H 2-10-4 Language: 


 
Every effort should be made to use established fixes or NAVAIDs 
wherever possible in lieu of creating new fixes. Do not create a 
new waypoint over an existing fix or NAVAID. Do not use any 
VOR/DME or VORTAC where the VOR coordinates and DME 
source coordinates are not identical to 0.01 second in RNP AR 
procedures. Additionally, when establishing new fixes that will be 
placed on Victor Airways or Jet Routes solely to support RNAV 
instrument procedures, define them using crossing radials or a 
DME fix. Additionally, if ATC uses an existing fix for ATC 
purposes, Form 8260-2 must be updated accordingly [see 
paragraph 8-5-2.j]. 
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been coordinated, commented on, and is currently up for AFS-1 signature (Note: Expect 
release within the next 30-45 days). Ted Thompson, Jeppesen, suggested closing this ACF item 
and Jeppesen will take an IOU to bring up any future issues that may arise with the FAA, or in 
another forum, if appropriate. There were no objections. 

Status: Item Closed. 

o. 15-01-319:  Removal of the Epoch Year documentation on 8260-series FAA Forms 

Tom Schneider, AFS-420, briefed that at ACF15-01 the group decided to keep Epoch Year 
documentation. This information was brought back to the submitter and with their concurrence 
the agenda item is dropped. 

Status: Item Closed. 

p.	 15-01-320:  Common Sounding Fix Names 

Gary Fiske, AJV-82, discussed changes in the works concerning a number of previously 
identified similar sounding fix names in close geographic proximity, giving dates when changes 
will occur. NFDC already has proposed changes to guidance language in FAA Order 7400.2, (a 
copy is in the minutes of ACF 15-01). Item will remain open for one more cycle. 

Status: Report status at next meeting. Item Open: AJV-82 (Gary Fiske). 

q.	 15-01-321:  Coding of Missed Approach for ILS31L and ILS31R at KJFK 

John Bordy, AFS-420, briefed ( ) that this situation is related to a hold down altitude on the 
missed approach. The issue was referred to the US-IFPP and a working group was formed to 
look at procedure design and coding. There have been two meetings so far, looking at missed 
approach design options, guidance in FAA Order 8260.19, and ensuring language is consistent 
with departures. There is an effort to ensure missed approach instructions are clear to pilots and 
controllers. The intent is to make it easy for the database coder to know what is desired by the 
procedure developer and to try and avoid complicated procedures as much as possible. The 
group is looking at “at or above,” “at,” and “at or below” altitudes on forms. The intent is to avoid 
early level-off segments. The next amendment of FAA Order 8260.3 will explicitly prohibit hold 
down altitudes in the missed approach segment. The hold down of 1000 ft at JFK is being 
worked now with an expected publication date of February 2016. One option being explored is a 
missed approach that is similar to the RNAV MA to the same runway, which does not require a 
hold down altitude. Tony Lawson, AJV-54, said there is no criteria to evaluate a missed 
approach with a hold down altitude. General discussion followed on fixing the missed approach 
at JFK and pilot workload during a missed approach. Rick Dunham, AFS-420, assured the 
forum this is being worked and discussed within several groups. Rich Boll, NBAA, said this 
issue has come up before with the RNAV 4L/4R MA’s coding not matching. Ted Thompson, 
Jeppesen, said Jeppesen has changed coding multiple times on missed approaches for users, 
and continues to this day. Tom Schneider, AFS-420, recommended discussing the issue with 
the ARINC 424 group. John thinks the WG will have a recommendation by February 2016. 

Status: Report results of sub-group meetings and US-IFPP decisions. Item Open: AFS-420. 

r.	 15-01-322:  Charts for SID, STAR, and ODP do not provide accurate information for 
filing a flight plan in many cases 




Federal Aviation 
Administration 


1 


15-01-321 Coding of Missed Approach for ILS 
31L and ILS 31R at JFK 
Issue: Accepted by US-IFPP in June 2015.  
 
Current Status:  
-  Two working group meetings held to address issue. 
-  Goal is to refine published missed approach instructions. 
so the intent is explicitly clear to pilots and to coders. 
-  Simulator checks to observe system behavior upcoming 
-  Working paper to be submitted to ARINC 424 
specification working group (if needed). 
- JFK ILS procedures are being revised and waivers will be 
processed through AFS…publication expected Feb 2016. 
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Tom Schneider, AFS-420, briefed guidance has been placed in FAA Order 8260.19G (STARs) 
and FAA Order 8260.46F (SIDs). The statements will allow the ATC facility to request a chart 
note be placed on the procedure saying “Do not file - to be assigned by ATC”. John Collins, GA 
pilot, said this is good going forward, but inquired about existing procedures. Tom said this 
would be addressed during periodic reviews and procedures will be up numbered. A discussion 
followed on HOST computer filing, codes utilized, and how some filed procedures are being 
“kicked-out”. Gary Fiske, AJV-82, added some procedures are coded using a three letter 
identifier that does not exist. Tom said the policy for those computer codes has been in 
existence for years and policy may not have been followed. This cannot be fixed here at the 
ACF and specific instances may need to go back to the applicable facility. Gary took an IOU to 
work with John to fix identified locations (about 20-30). Brad Rush, AJV-54, said AIS is also 
working an initiative now to clean up computer codes on SIDs and STARs and requested John 
supply him with the same list. The ACF issue will be closed. 

Status: Item Closed. 

5. New Business: 

a. 15-02-323: Depiction of Low, Close-In Obstacles on SIDs & ODPs 

Rich Boll, NBAA, presented this issue with several industry partners supporting this position. 
FAA policy since around 2000 is to publish low, close-in obstacles (LCIO) on SIDs & ODPs. An 
example was provided for Chicago’s Midway Airport (MDW) Runway 31R. It was noted that not 
all obstacles in the Initial Climb Area (ICA) are listed since they can be grouped per criteria (i.e., 
highest/closest per grouping policy specified in FAA Order 8260.46). One problem is that many 
locations have very long lists of obstacles and this can result in procedures being split into two 
pages (i.e., first page being the procedure graphic and the second page just for the list of 
obstacles). Not all obstacles are in the LCIO notes, with some penetrating the 40:1 surface to a 
height above 200 ft, requiring a higher climb gradient/visibility restriction to see and avoid. The 
actual obstacle that you may need to avoid can be difficult to pick out of the list. Another issue is 
that new survey data being submitted is resulting in many more obstacles being identified, 
adding to an already extensive list of obstacles. The proposal is to change the LCIO obstacle 
notes section, when LCIOs are present, to identify the highest and closest obstacles to DER in 
the ICA for the pilot to be aware of. This change would have to be explained in the AIM and IPH. 
Obstacles that the pilot must be aware of that must be considered and avoided will still be listed 
and would be easier for the pilot to identify. There should be no charting or TERPs criteria 
changes required, just the method used in stating these obstacles. Discussions followed on: 
turns in low visibility to avoid a LCIO; listing of the highest obstacle vs. obstacle requiring the 
highest climb gradient; see and avoid issues; planning departure to avoid obstacles (i.e., take 
off sooner); due to the long lists of obstacles, some pilots are not reading them at all; some 
pilots do not plan correctly; Rich said LCIO obstacles are useless for performance engineering; 
situational awareness function of listing these obstacles; AIS software tool in development to 
help group obstacles by using highest/closest to DER in each group; and displaying data on a 
tabular list vs. a run on list. FAA personal, Jeppesen, AOPA, Airline representatives and most 
attendees cited the benefits and endorsed the NBAA proposal to attempt to find a better way of 
disseminating this information. Consensus was that the existing lengthy lists of obstacles are 
cumbersome and are of questionable value to most pilots and that listing only crucial ones 
would be preferable. Rick supports the proposal to work on finding a better way to provide this 
information to the pilot and AFS-420 will take on the issue, working in conjunction with AIS on 
examples for ACF 16-01 (utilizing their new software for obstacle grouping) and charting specs. 
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Depiction of Low, Close-in Obstacles 


• With the introduction of FAA Order 8260.46, FAA initiated a policy 
of publishing low, close-in obstacles on SIDs and in the Takeoff 
Minimums & ODP section of the TPP publication 


• Low, close-in obstacles are those obstacles within the ICA that 
penetrate the 40:1 OCS 
– Require a higher-than-standard climb gradient, but to a height above 


the runway less than 200 feet 
– Higher-than-standard climb gradient not published  
– higher than standard takeoff minimums not published  


• Takeoff permitted using lower-than-standard takeoff minimums 
• Note on the departure procedure for pilot awareness  


Issue 
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How Many Obstacles?  
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Chicago Midway (MDW) - Midway One SID  


Not each obstacle 
is identified in 


the note 







Depiction of Low, Close-in Obstacles 


• Multiple low, close-in 
obstacles may be             
grouped together 
– “Trees beginning…” 


• Obstacles are listed by their: 
– Start distance from DER 
– Distance left/right of CTL 
– Maximum height 
– When grouped together, 


these descriptions may not 
be that of a single obstacle 
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Depiction of Low, 
Close-in Obstacles 
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Chart Clutter 


• Length of the 
obstacle notes 


• Loss of valuable 
white space on 
graphic DPs 


• Comprehension 
of the obstacles 
and their relation 
to the takeoff 


 


 







Depiction of Low, Close-in Obstacles 
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Chart Clutter 


• FAA has resorted 
to splitting DPs 
into two pages 
– One for the 


procedure, 
– One for the 


obstacles 
• Costs? 


• Size of the TPP 
book? 
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Safety Issue 


• Not all obstacles 
in these Notes are 
“low, close-in 
obstacles” 


• The controlling 
obstacles for the 
higher takeoff 
minimums is also 
listed 


• Can you find it?? 
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Safety Issue 


• Aircraft unable to 
meet the 260’ per 
NM climb to 500’ 
may depart if the 
ceiling and visibility 
is 400-2½ 


• The obstacle that is 
be visually avoided 
is listed, but is lost 
in the mass of low, 
close-in obstacles  


 


 







Depiction of Low, Close-in Obstacles 


• New surveys resulting greater number of low, close-in obstacles 
identified 


• Significant increased in the number of low, close-in obstacles in 
the notes 
– Chart clutter 
– Additional charts required to depict obstacle notes 
– Obstacles that are necessary to be seen and avoided lost in the list 


of obstacle notes 
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Depiction of Low, Close-in Obstacles 


• Amend the note requirement 
– Identify “Low, close-in obstacles” 
– State distance from the departure end of runway (DER) 
– State height of the highest obstacle 


• Example: 
Rwy 13, Low, close in obstacles beginning 1654' from DER,                           
up to 61'AGL/1078' MSL. 


• Furnish guidance in the AIM and Instrument Procedures 
Handbook on the applicability of low, close-in obstacles 
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Proposal 







Depiction of Low, Close-in Obstacles 
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Proposal 


Red item is a “see & avoid” obstruction 
when using higher-than-standard                           


takeoff minimums 


Current Proposed 
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Current Proposed 







Depiction of Low, Close-in Obstacles 


• Revised AIM guidance proposed  


• Clearly define low, close-in obstacles 


• Define see-and-avoid obstacles  


• Eliminate the need for low altitude maneuvering to avoid these 
obstacles 
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Revised AIM Guidance 







Depiction of Low, Close-in Obstacles 


• Reduce chart clutter 


• Clearly identify “see-and-avoid” obstacles 


• Provide better guidance on how to avoid obstacles 


• Reduce charting costs  
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Status: AFS-420 to report back with a status and proposals. Item Open: AFS-420. 

6. Next Meeting: 

ACF 16-01 is scheduled to be held on April 26-28, 2016, hosted by ALPA at their Herndon, VA 
location. 

ACF 16-02 is scheduled to be held on October 25-27, 2016, hosted by Pragmatics, Inc. at their 
Reston, VA headquarters. 

Please note the attached Office of Primary Responsibility (OPR) listing (attachment 1) for action 
items. It is requested that all OPRs provide the Chair, Tom Schneider, AFS-420, a written status 
update on open issues not later than April 7th, 2016 - a reminder notice will be provided. 

7. Attachments (2): 1. OPR/Action Listing 
2. Attendance Listing 



 
 

   

   

    
 

  

 
 

  
  

 

   
 

  
   

    

    
 

 

  
   

    

 
 

   
 

 
 

  
   

   

    

 

   
  

 
   

  
 

  
    

    
  

   

    
 

 
 

  
    

   
 

  
   

    

 
 

 
  

 

 
  

   

   
  

  
 

 

  

AERONAUTICAL CHARTING FORUM
 
INSTRUMENT PROCEDURES GROUP
 

OPEN AGENDA ITEMS FROM MEETING 15-02 

OPR AGENDA ITEM (ISSUE) REQUIRED ACTION 

NBAA 07-02-278: (Advanced RNAV 
(FMS/GPS) Holding Patterns Defined by 
Leg Length) 

NBAA to consolidate comments from 
sub-group participants and forward to 
AFS-405 to submit proposed changes 
to the ATO for the next available AIM 
publication. 

AFS-420 10-01-294: (RNP SAAAR Intermediate 
Segment Length and ATC Intervention) 

Track publication status of FAA Order 
8260.58A and provide update at next 
ACF meeting. 

AFS-420 12-01-299: (Loss of CAT D Line of 
Minima in Support of Circle-to-Land 
Operations) 

Track publication status of Order 
8260.3C and Order 8260.43C and 
provide update at next ACF meeting. 

AFS-420 
(US-IFPP) 

12-01-301: (Publishing a Vertical 
Descent Angle (VDA) with 34:1 Surface 
Penetrations in the Visual Segment, 
also includes issue 13-01-309) 

Track status of proposed changes to 
Order 8260.3C and AIM and provide an 
update at the next ACF meeting. 

AFS-420 13-02-312: (Equipment Requirement 
Notes on Instrument Approach 
Procedures) 

Work feedback received from ACF 
participants on material presented at 
ACF 15-02 and provide status update 
at next ACF meeting. 

AFS-420 
(US-IFPP) 

14-01-315: 90 Degree Airway-to­
RNAV-IAP Course Change Limitation; 
Arrival Holds 

Monitor US-IFPP action and report 
status at next ACF meeting. 

AFS-420 14-01-316: RNAV Fixes on Victor 
Airways Used for RNAV SIAPs 

Proposed text in draft Order 8260.19H; 
monitor comments from coordination 
phase and report to next ACF meeting. 

AFS-470 14-02-317: Use of GPS on 
Conventional (Ground-Based NAVAID) 
Instrument Approach Procedures 
(IAPs) 

Track status on AIM update and report 
status at next ACF meeting. 

AJV-8 15-01-320: Common Sounding Fix 
Names 

Continue to work resolving common fix 
name changes at affected facilities and 
brief progress at next ACF meeting. 

AFS-420 
(US-IFPP) 

15-01-321: Coding of Missed 
Approach for ILS31L and ILS31R at 
KJFK 

Monitor US-IFPP action and brief 
progress of working group meetings at 
next ACF meeting. 

AFS-420/AJV-54 15-02-323: Depiction of Low, Close-In 
Obstacles on SIDs & ODPs 

Bring to US-IFPP for discussion, work 
issue with AIS and brief next ACF 
meeting. 

Attachment 1 
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