
 

 

 
   

  
   

   
    

 

   
 

      
     

  
 

 

          
     

   
     

 

   

 
 

 

December 27, 2017 

Dear Forum Participant 

Attached are the minutes of the Aeronautical Charting Forum, Instrument Procedures Group (ACF-IPG) 
meeting 17-02 held on October 24, 2017. The meeting was hosted by the Aircraft Owners and Pilots 
Association (AOPA) at their Frederick, MD conference center. An office of primary responsibility (OPR) 
action listing (Attachment 1) and an attendance listing (Attachment 2) are appended to the minutes. 

Please note there are briefing/presentation slides inserted in the minutes as PDF files, indicated with a 
highlighted “slide”, as discussed during the Forum. All are asked to review the minutes and attachments 
for accuracy and forward any comments to the following: 

Mr.  John Bordy  Copy to:  Mr. Steve VanCamp  
Flight Procedure Standards Branch  Flight  Procedure Standards Branch (Pragmatics)  
P.O. Box 25082  P.O. Box 25082  
Oklahoma City, OK  73125  Oklahoma City, OK  73125  

Phone: 405-954-0980  Phone: 405-954-5237  
E-mail:  john.bordy@faa.gov E-mail:  steve.ctr.vancamp@faa.gov

The Flight Procedure Standards Branch’s web site contains historical information relating to ongoing 
activities including the ACF-IPG, and the home page can be viewed at https://www.faa.gov/about/
office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs420/acfipg. 

This site contains the historical minutes of past meetings 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 18-01 is scheduled for April 24-26, 2018 with MITRE as host. ACF meeting 18-02 is 
scheduled for October 23-25, 2018 with host Pragmatics. 

Please note that meetings begin promptly at 8:30 AM. Dress is business casual. Forward new agenda 
items for the 18-01 ACF-IPG meeting to the above addressees not later than April 10, 2018. A reminder 
notice will be sent. 

We look forward to your continued participation. 

John Bordy, Flight Standards Service 
Co-Chairman, Aeronautical Charting Forum, 
Chairman, Instrument Procedures Group 



   
   

   

  
    

    
 

    
    

   
  

         
   

  
    

    
    

  
     

  

 
    

  

     
 

       
    

   
    

   
  

 
   

  
  

 

 
      

AERONAUTICAL CHARTING FORUM (ACF)
MEETING 17-02 October 24, 2017 

HOST: Aircraft Owners and Pilots Association (AOPA) 

1. Opening Remarks: John Bordy, 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 Tuesday,
October 24, 2017. The Aircraft Owners and Pilots Association (AOPA) hosted the meeting at their
Frederick, MD facility.

2. AOPA Welcoming Comments: Rune Duke, AOPA, provided welcoming comments on behalf of
AOPA. The group was very appreciative of AOPA’s willingness to host the Forum and for the outstanding
facilities.

3. Introductions: Attendees introduced themselves and whom they represented. A sign in roster was
circulated and a listing of attendees is included as attachment 2.

4. Review of Minutes from Last Meeting, ACF 16-02: Steve VanCamp, Flight Procedure Standards
Branch, (Pragmatics - Contract Support), briefed that the minutes of ACF-IPG 16-02,
which was held on October 25, 2016, were electronically distributed to all attendees and
contacts on the ACF Master Mailing List on December 8, 2016. ACF 17-01 was not held, but the number
was retained for future reference (to maintain continuity if a history search of an issue is conducted).
There were no changes submitted, and the minutes were accepted as distributed.

5. Informational Briefings:

a. Status of 8260-Series Orders: John Bordy (Flight Procedure Standards Branch), briefed
(VIEW) the current status of 8260-series orders and provided a synopsis of recent changes to each 
order. 

(1) Order 7910.5D, Aeronautical Charting Forum. Last issued December 2016 and included 
changes to formatting, the audience, policy related to the preparation of ACF minutes, and other 
editorial changes. 

(2) Order 8260.3D, US Standard for Terminal Instrument Procedures (TERPS). This draft is 
currently being coordinated externally and will primarily update the ILS final and missed approach 
criteria to align more fully with LPV final and missed approach criteria (VIEW). Other changes include 
requirements for STAR deceleration, precipitous terrain evaluations, and a relaxation of visibility 
restrictions based on the availability of parallel taxiways. During this update, Rune Duke 
(AOPA) inquired about the status of the Vertical Guidance Surface (VGS) as described within the 
current Order 8260.3C since that version indicates the VGS was supposed to be applied to non-
vertically guided approach procedures beginning in October 2017. John stated that application of 
VGS to non-vertically guided approach procedures has been delayed indefinitely to allow Flight 
Standards time to validate the impact of the VGS on existing approach procedures and to ensure the 
VGS is the appropriate surface to use. John stated publication of Order 8260.3D will not cause the 
VGS to be applied towards non-vertically guided approach procedures until these actions are 
completed by Flight Standards. 

(3) Order 8260.19H, Flight Procedures and Airspace. This version was published July 2017
with changes to magnetic variation tolerances, which was increased from 3 degrees to 5 degrees. 



      
    

  

    
     

    
   

    

 
    

  
       

  
     

    

   
   

   

  
     

      
   

    
   

    
    

   
  

   
    

  
   

 

    
     

      
   

   
     

   
  

  
  

Instrument flight procedure (IFP) NOTAM policy was removed from the order since earlier this year it 
was incorporated into FAA Order 7930.2, Notices to Airmen (NOTAM). The next iteration of this 
order (8260.19I) is currently being drafted with and should be published in 9-to-12 months. 

Note: After this meeting of the ACF, Flight Standards started the process to issue Change 1 to Order 
8260.19H; this change impacts Flight Standards only and will not be coordinated externally. The 
change will shift instrument flight procedure waiver/approval authority and approval of special 
instrument procedures from the Flight Technologies Division to the Division’s Flight Procedure 
Implementation and Oversight Branch. This change is expected to be published by February 2018. 

(4) Order 8260.26F, Establishing Submission Cutoff Dates for Instrument Flight Procedures. 
Change 1 to this order was issued in May 2017 to correct dates in the timetable. 

(5) Order 8260.46F, Departure Procedure Program. Last issued in December 2015. A new 
version (i.e., Order 8260.46G) should be seen in external coordination in approximately 60 days. The 
draft version being coordinated clarifies Top Altitude requirements, remover requirement to 
document detailed list of takeoff obstacles from FAA Form 8260-15B for SIDs and adds a 
requirement to always document takeoff obstacles on FAA Form 8260-15A. 

(6) Order 8260.58A, US Standard for PBN Instrument Procedure Design. Change 1 was 
issued March 2017, added advanced RNP to all sections. Draft Order 8260.58B in progress, and will 
add RNP-AR departure criteria and incorporate Order 8260.42B, US Standard for Helicopter Area 
Navigation (RNAV). Expected publication is late 2018. 

b. ATC “Do Not Chart” holding patterns (ACF #99-02-218): John Bordy (FAA Flight Procedure 
Standards Branch), briefed (VIEW) this as an awareness issue. ATC requested Order 8260.19 language 
be added to allow the option to not chart missed approach holding on the plan view. John discussed an 
example (VIEW) and some possible issues (VIEW), asking if these should be allowed. Gary Fiske (AJT-
24) responded ATC may not ever intend the missed approach aircraft to hold or that the charted pattern
may overlap other airspace, adding if the pattern is coded but not charted that is a flaw in system and Air
traffic may not know that procedure is there. Rich Boll (NBAA) said that if procedure is documented on
FAA Forms 8260-2/3/5 it will then show up in the pilot data base. When asked by John, Gary said that
even though the aircraft will probably never get to the holding pattern there is no harm in publishing it.
Discussion followed on lost com procedures and that the holding pattern does exist even though not
charted (when coded). The question in a data driven world becomes what is the graphic the pilot will see,
which leads to a possible disconnect. This is a rare situation, and John will discuss this internally within
Flight Standards and possibly take to the US-IFPP. Tony Lawson (Aeronautical Information Services) will
research exactly how many of these are in the NAS (how big of an issue). John will brief the next ACF-
IPG on the issue.

c. Proposal to remove airport names from 8260 series forms: John Bordy (FAA Flight
Procedure Standards Branch), briefed (VIEW) a proposal to remove airport names from IFP 8260-series 
forms. Currently, airport names are contained on the forms, which requires an amendment to every 
procedure at the airport whenever an airport changes its name. By removing airport names from these 
forms, the FAA will avoid the need to amend procedures in the future resulting in significant savings in 
both time and costs. The new form (shown) will include the airport’s unique assigned identifier, so it’s 
believed that inclusion of the airport’s name isn’t really needed. Ted Thompson (Jeppesen) said some 
other notification method will be needed to show the name change and there is possibly a NOTAM issue 
to be considered, but this is a good step. Valerie Watson (Aeronautical Information Services) said the 
NFDC should pre coordinate a change like this, and added Aeronautical Information Services charting 
agrees with the proposal. John said this is an initial feasibility presentation of the idea and more work will 



  
   

  
 

   
   

     
    

        
        
  

  

  

   

   

   
   

     
  

   
     
       

    
    

 
  

    
   

     
    

     

    
    

     
     

  
     

   
    

  
     

   

be needed including possibly other similar items for removal. Steve Szukala (Aeronautical Information 
Services) commented the majority of their work is procedure maintenance and they are looking at non-
TERPS related data changes that do not impact the actual procedure. John will brief the next ACF on the 
issue. 

d. ICAO Instrument Flight Procedures Panel (IFPP) Committee Report: John Bordy (FAA Flight 
Procedure Standards Branch), briefed (VIEW) how the ICAO IFPP operates and who the participating US 
members are. Some issues being discussed by the IFPP include conventional NAVAIDS depiction, 
renaming and moving significant points, ATS routes and navigation specifications for routes (possible 
U.S. impact later), charting requirements, adding transitions to SIDs and STARs (U.S. allows transitions 
but ICAO does not), visual segment surface mitigations (similar to our visual surface), PBN to xLS, GBAS 
CAT II/III, and RNP AR design. 

6. Old Business (Open Issues)

a. 07-02-278: Advanced RNAV (FMS/GPS) Holding Patterns Defined by Leg Length.
John Bordy (Flight Procedure Standards Branch) briefed the AIM language was published in 
April 2017. The group agreed this item could be closed. 

Status: Item Closed. 

b. 12-01-299: Loss of CAT D Line of Minima in Support of Circle-to-Land Operations. 
John Bordy (Flight Procedure Standards Branch), informed the group that the policy memo that 
was issued in December 2014 indicating its FAA policy to accommodate category C and D 
minimums to the maximum extent possible is still in effect and similar language will be added to 
draft Order 8260.43C, Flight Procedures Management Program. The draft order is in internal 
coordination and should be seen in external coordination soon, with publication anticipated in 
approximately six months. Rich Boll (NBAA) mentioned that there still appears to be a problem 
in getting category D minimums published at certain locations. John said if anyone is aware of 
problems then please forward those instances to him so they can be investigated to determine 
why category D minimums weren’t published. Rich mentioned he had not yet seen a draft of the 
relevant language within the draft Order 8260.43C that will address this issue. John took an 
action to see if it’s possible to provide the relevant excerpt from the draft Order 8260.43C to 
both NBAA and AOPA so they can review the language. 

Action Items: John Bordy will inquire within Flight Standards to determine if it’s possible to 
provide relevant excerpts from draft Order 8260.43C to both NBAA and AOPA. 

Status: Item will remain open until the 8260.43C is published. 

c. 12-01-301: Publishing a Vertical Descent Angle (VDA) with 34:1 Surface 
Penetrations in the Visual Segment also includes issue 13-01-309. Rich Boll (NBAA), 
briefed (VIEW) there are two primary purposes in changing the AIM; the first is to emphasize that 
VDA on non-precision approaches are advisory, and the second is to explain why a VDA might 
be included on a chart when not included in source and how it may end up in a data base. Rich 
discussed the draft guidance on the slide as shown, with group comments on each. John Bordy 
(Flight Procedure Standards Branch), said this guidance would be sent to both Flight Standard’ 
Flight Operation Branch and AIR-6B1 for review. The next AIM cut-off is March 29, 2018, with 
publication Sept 2018. Rich added comment is requested on the language from ACF 
participants (not necessarily the final version). Ted Thompson (Jeppesen) said the effort in last 
20 years was to provide as many non-precision approaches as possible with advisory VDAs 



    
  

   
  

 
   

 
     
 

  

   
   

    
  

     

   

   
     

   
      

   
  

  
   

 
  
     

  
      

    
   

    
       
  
        

 
  

     
 

   
  

   
   

  
    

 

with ARINC 424 coding, adding that Jeppesen did that down to MDA. Rich also discussed 
(VIEW) the BIH RNAV(GPS) Y RWY 12 approach, noting in the chart profile view there is a 
visual segment obstacle note, which means somewhere there is an obstacle which flight 
inspection was concerned about. However, there is also a stipple, indicating the 34:1 visual 
segment (and thus the 20:1) is clear, which is confusing. Rich would like resolution on these two 
charting standards prior to issue closure (only publish one of the two). John suggested it’s 
possible the obstacle that flight inspection was concerned about was not contained within the 
database that was used to evaluate the approach procedure. John Bordy and Tony Lawson 
(Aeronautical Information Services) took an action to research how this can occur and provide 
feedback at the next ACF. 

Action Items: 
John Blair will review proposed AIM language. 
John Bordy to provide draft AIM language to IPG participants to solicit comments. 
John Bordy and Tony Lawson will research how it’s possible for flight inspection to determine 
that no VDA should be published, yet the procedure chart still includes a stipple. 

Status: Item will remain open. 

d. 13-02-312: Equipment Requirement Notes on Instrument Approach Procedures. 
John Bordy (FAA Flight Procedure Standards Branch), briefed changes were added to Order 
8260.19H (published in July 2017), which expanded guidance related to equipment requirement 
notes. See paragraph 8-6-8 of Order 8260.19H for the new content. In addition, Aeronautical 
Information Services completed a charting specification to support the new equipment/PBN 
requirements box on an approach procedure. After publication, it was determined the new 
guidance didn’t fully address “hybrid” procedures, which are a mix of both conventional and 
PBN (e.g., an ILS approach with a PBN initial approach segment). Implementation of Order 
8260.19H is currently on hold for hybrid type procedures until requirements can be determined 
and guidance developed to ensure equipment and PBN requirements can be clearly conveyed 
to pilots. Joel Dickinson (Performance Based Flight Operations Branch) then provided a 
conceptual briefing (VIEW) related to PBN requirement notes. The concept he has been working 
on is intended to standardize information on procedure charts. Some examples of the front of 
the TPP were discussed, showing the format as: NAVSPEC first, then a required sensor, then a 
required function, then the minimum RNP. Valerie Watson (Aeronautical Information Services) 
discussed how to differentiate these items, such as punctuation, and a lengthy discussion 
ensued on the pros and cons of various delineations (lines, semi-colon, colons, parentheses, 
slashes, words, etc.). Rich Boll (NBAA) inquired about training on the new format (once 
established). Joel said there will be explanatory guidance issued, adding he will look at what 
ICAO is doing and this work was generated by the PARC three years ago. John Bordy asked 
Joel how to move forward, and it was decided that specific comments on the presentation 
should be sent directly to Joel.dickinson@faa.gov. John Moore (Jeppesen) said the ICAO did 
work on this for years and that their movement is towards a single NAVSPEC on a procedure. 
He asked Joel when the FAA decided to include multiple NAVSPECs on a procedure and how 
that got coordinated. John Moore expressed a concern that foreign operators who are used to a 
single NAVSPEC will fly here and see multiple NAVSPECs. In addition, John Moore expressed 
a concern that charting formats should be under the purview of Aeronautical Information 
Services and not a Flight Standards entity. 

Action Items: 
John Bordy will post the slide presentation on the IPG website and solicit comments to be 
forwarded to Joel Dickinson. 



   
  

     

   
   

     
    

 
   

  
      

  
    
    

  
 

    
     

     
  

  
   

  

  
  

 
     

 
 

  

    

   
    

    
 

   

   
   

    
    
   

Joel Dickinson will continue to develop PBN requirements notes. 
Joel Dickinson will solicit and review comments as requested above. 

Status: Item will remain open and new developments briefed at next IPG. 

e. 14-01-315: 90-Degree Airway-to-RNAV-IAP Course Change Limitation; Arrival 
Holds. John Bordy (FAA Flight Procedure Standards Branch), briefed this item discussed at the 
US-IFPP and a working group subsequently met to discuss the issue. It was determined Flight 
Standards has no desire to change the conventional 120-degree limitation. Flight Standards 
believes over time the differences between RNAV and conventional procedures will be reduced 
as RNAV procedures become more common and conventional procedures get replaced. Rich 
Boll (NBAA) showed (VIEW) the BIH RNAV(GPS) Y RWY 12 and discussed procedure entry (or 
lack thereof) and his belief that as more RNAV procedures are added, the 90-degree limitation 
will reduce procedure entry capabilities. John indicated he believes there is no desire by Flight 
Standards to allow turns greater than 90 degrees for RNAV. Rich believes the RNAV procedure 
design technique needs to consider placement of fixes on airways so as to minimize the 
elimination of procedure entry restrictions. John and Tony Lawson (Aeronautical Information 
Services) indicated they could look into the specific design issues with the BIH RNAV (GPS) Y 
RWY 12 procedure to see if the entry limitations could be eliminated and provide an update via 
email. AJV-5 will look at any specific design issues on this specific procedure. John reiterated 
the FAA is not going to look at conventional requirements changes. Tony mentioned initial 
layouts normally come from the RAPT checklists. John indicated he would look into policy 
related to how checklists are developed (specifically related to the identification of IAF locations 
and design guidance) and determine if improvements areas could be identified to increase 
availability of procedure entries. Rich asked if the IFPP could provide a formal response on why 
it’s not possible to increase the 90-degree limitation for RNAV turns. 

Action Items: 
John Bordy and Tony Lawson will look at any specific design issues on the BIH RNAV (GPS) 
RWY 12 procedure to determine if redesign could improve procedure entry and provide an 
update via email. 
John Bordy to determine if design guidance is needed to assist both the RAPT and procedure 
designers in locating fixes on airways. 
John Bordy will ask the chair of the US-IFPP (Thomas Nichols) to provide a response to Rich on 
why it’s not possible to increase the RNAV 90-degree turn limitation. 

Status: Item will remain open and an update on actions provided at next ACF. 

f. 14-01-316: RNAV Fixes on Victor Airways Used for RNAV SIAPs. John Bordy
(Flight Procedure Standards Branch), advised Order 8260.19H (page 2-27) guidance was 
published in July 2017. He recommended this item to be closed; no objection was voiced by the 
group. 

Status: Item Closed. 

g. 15-01-320: Common Sounding Fix Names. John Bordy (Flight Procedure Standards 
Branch), briefed there were several outstanding IOUs from the last meeting. The first was for 
Valerie Watson (Aeronautical Information Services) to find out if the FAA is running out of 
pronounceable five-character fix names; she responded that NFDC assured her that we are not 
running out of names. Gary Fiske (AJT-24) asked why we are permitting fix names to be 
created with consonants only, particularly since we are not running out of names. Tony Lawson 



      
    

    
   

  
    

  
      

    
   

   
     

      
  

     
    

        
     

    
  
  

 

  
   

  
     
    

  

     
 

       
   

   
    

   
      

     
   

  

    
 

  
 

    
 

(Aeronautical Information Services) said they pull from a list of available names, and Gary 
added some projects (such as Metroplex) request site specific related names. Thompson 
(Jeppesen) said pronounceability/lack-of is the root of the issue. Two examples were cited by 
the group; PLFMD and CHRCL. The group was able to determine that both of these fixes are 
site specific, and thus the pronunciation might only be obvious locally. PLFMD near Charleston, 
SC sounding like “Pluff Mud” and CHRCL being near Louisville, KY sounding like “Churchill” (as 
in Churchill Downs). John asked if we need a policy that prohibits the request of certain names 
to reduce issues like these. Rich Boll (NBAA) said when NorCal put out their list of fix names 
several years prior they had to also publish a sheet on pronunciation. Valerie agreed to take an 
action to consult with NFDC management to determine if the list of pronounceable names 
includes fixes without vowels and to see what their policy is to ensure the names they issue are 
pronounceable. Gary asked if NFDC or AJV-5 is vetting fix names that are specifically 
requested. Lev Prichard (ALPA) asked what is being done about common sounding fix names 
(as opposed to pronunciation); John responded that we will also query NFDC as to whether or 
not there is a process to compare and eliminate fix names that sound similar to others. Ted 
suggested VOLPE has done research on this and should be consulted. Gary reviewed the 
resolution of the identified names from the original issue (ATL procedures gone and at DFW one 
name changed and other in progress) and added he has received no new similar problems. 
Gary is not aware of any open issues remaining. Lev stated awareness and education needs to 
increase to prevent these issues from happening again. John indicated he would look to see if 
there are any policy improvements that can be made to avoid these issues and indicated he 
would explore what the FAA can do to increase awareness and education on this issue to help 
avoid repeat issues. 

Action Items: 
Valerie Watson to research if the list of pronounceable names includes fixes without vowels and 
to see what NFDC policy is to ensure the names they issue are pronounceable 
John Bordy will engage with PBN office (STAR development) and Metroplex developers 
(through Tony Lawson) to enhance awareness of this charting forum issue. 
John Bordy to determine if policy (e.g., Order 8260.19) could be enhanced. 

Status: Item will remain open until above actions are completed and the ACF-IPG is updated as 
to the status. 

h. 15-01-321: Coding of Missed Approach for ILS RWY 31L and ILS RWY 31R at 
KJFK. John Bordy (Flight Procedure Standards Branch), briefed these procedures have been 
revised to remove the maximum altitude restrictions within the missed approach segments and 
emphasized any procedures with such restrictions are non-standard and require waivers 
approved by Flight Standards. Rich Boll (NBAA) brought up another procedure which appears to 
also have a maximum altitude restriction prior to the missed approach clearance limit (VIEW), 
TEB RNAV(RNP) Z RWY 19. Rich indicated the maximum altitude; however, is coded 
improperly as a minimum altitude restriction. This example indicates there may be a systemic 
problem so John took an action to research. 

Action Items: John Bordy to determine if a systemic problem exists in the NAS by identify all 
locations where a maximum altitude restriction is present within the missed approach and to 
determine if (1) a waiver to standards was granted, and (2) determine if the altitude is coded 
correctly. 

Status: Item will remain open until above action is complete and can be reported to the ACF-
IPG. 



   
    

        
     

 
     

    
    

   
 

     
      

   
    

       
   

     
  

   
 

   
       
      

 
    

 
    
   

       
      
   

  
 

   
 

   
    

   
  

  
  

  
     

 
  

    
  

   
 

   
   

i. 15-02-323: Depiction of Low, Close-In Obstacles on SIDs & ODPs. Valerie Watson
(Aeronautical Information Services) stated an IAC Requirements Document (RD) was 
processed to remove charting of obstacle notes on SIDS and to amend the front matter of the 
TPP related to the negative T symbol (trouble T) so that it now simply indicates the airport is 
published in the “Takeoff Minimums, (Obstacle) Departure Procedures, and Diverse Vector Area 
(Radar Vectors)” section of a TPP. With the completion of this RD, the charting aspect of 
moving forward to remove takeoff obstacles from SIDs is now complete. Valerie also mentioned 
that the airports can now be searched electronically which completes the action item that was 
due from Krystal Behrns (Aeronautical Information Services). John Bordy (Flight Procedure 
Standards Branch), briefed Order 8260.46G draft will remove language requiring procedure 
designers to annotate all take off obstacles for SIDs. A new development is that all takeoff 
obstacles must be annotated on FAA Form 8260-15A, which will ensure all takeoff obstacles will 
be published in the “Takeoff Minimums, (Obstacle) Departure Procedures, and Diverse Vector 
Area (Radar Vectors)” section of a TPP. There will be no changes related to the depiction of 
obstacles on graphic ODPs, that is, graphic ODPs will continue to have takeoff obstacles 
charted on the graphic ODP. John Blair (Flight Operations Branch) advised draft AIM language 
is out for coordination and should be published next cycle (August 2018). For the interim, he 
advised information related to the removal of takeoff obstacles from SID charts has been 
published as a graphic notice in the Notices to Airmen Publication. 

Action Items: 
John Blair will track status of the AIM change and report back at the next ACF-IPG. 
John Bordy will track Order 8260.46G changes and report back at the next ACF-IPG. 

Status: Item will remain open until AIM and Order 8260.46G are published. 

j. 16-01-324: SID/STAR Naming Policy. John Bordy (Flight Procedure Standards
Branch) stated the initial language that was originally proposed for Order 8260.19H was 
removed (i.e, not published) per agreement at the last ACF/IPG. Rich Boll (NBAA) indicated this 
item could be closed. John indicated any future issues should be worked on a case by case 
basis rather than by policy, and therefore recommend this item be closed. No objection was 
received from the group regarding closure of this item. 

Status: Item Closed. 

k. 16-01-325: Priority of Terminal Procedure Amendments. John Bordy (Flight
Procedure Standards Branch) stated draft Order 8260.43C is in internal coordination, with some 
language on prioritization. John indicated this change may not directly address the original 
issue, which is related to long-standing STAR NOTAMs that don’t have a corresponding 
amendment scheduled within the FAA’s work plan. It appears a process needs to be developed 
to ensure a STAR procedure amendment project is scheduled whenever ATC issues a NOTAM 
affecting a STAR and that NOTAM is intended to change the STAR permanently. John asked 
Bennie Hutto (NATCA), who is assigned to the PBN office, if they could work together to identify 
improvement opportunities to the STAR NOTAM and STAR procedure amendment process to 
ensure NOTAMs aren’t active for extended periods of time. This will require coordination with 
the Service Area Flight Procedure Teams as well. Rich Boll (NBAA) said the original item was 
brought by an altitude revision on a STAR and the time cycle to address the issue needs to be 
more rapid. Rich recommended “slots” be allotted within the production cycle so STAR revisions 
(particularly those tied to large projects) could be addressed/amended rapidly. Rich said we are 
still allowing temporary NOTAM (T-NOTAM) to exist for 224 days, and then cancelling and 
reissuing them to reset the 224-day allowance for T-NOTAMs. John indicates that FAA policy is 



   
 

  
 

  
 

   
     

 

   
     
 

    
 

  
 

   

    

 
   

      
      

   
    

   
    

  
   

   
   
  

   
   

    
      

      
     

 
  

   

 

   

that T-NOTAMs are not to be canceled and reissued; however, Rich indicated it is happening 
because slots aren’t allotted to amend the STARs. John stated we’re still not sure what the 
process is to add projects to amend STARs, but acknowledged we need to fix the process to 
reduce long-standing NOTAMs. Rich asked if it’s possible to include STARs within the 
permanent NOTAM (P-NOTAM) process; John agreed to look into this. Gary McMullin 
(Southwest Airlines) concurred with Rich’s suggestion to include STARs in the P-NOTAM 
process to reduce the number of long-standing NOTAMs. Bennie mentioned the term “P-
NOTAM” is used in Order 8260.19H; however, that term is not used in Order 7930.2R; John 
agreed to research. 

Action Items: 
John Bordy will inquire if it’s possible to provide relevant excerpts from draft Order 8260.43C to 
the NBAA. 
John Bordy and Bennie Hutto will work jointly on STAR NOTAM process improvements to 
ensure STAR NOTAMs generate a timely project to amend the STAR. 
John Bordy will research the P-NOTAM history to determine the feasibility of expanding it 
towards STARs (currently they are limited to ODPs and approach procedures). 
John Bordy will research usage of the term “P-NOTAM”. 

Status: Item will remain open. 

l. 16-01-326: FAA Order 8260.46F, “Top Altitude” Charting Constraints. John Bordy 
(Flight Procedure Standards Branch), showed a (VIEW) containing draft Order 8260.46G 
changes (red text). Gary Fiske (AJT-24) discussed the history of the ATC policy on the limit of 
two top altitudes per SID (versus two per airport). The concern is too many altitudes can lead to 
confusion and misapplication of clearances. Bennie Hutto (NATCA) said they have no issue with 
two altitudes per SID procedure but prefer individual charts for each airport like the FAA 
publishes (which would also reduce chart clutter). Gary said no action has occurred within the 
ATO to change to change the current top altitude policy. John opined if issue should remain 
open, and Valerie Watson (Aeronautical Information Services) said only if ATC wants. Ted 
Thompson (Jeppesen) discussed their products and how they combine procedures (example is 
Houston with 20), and said individual airport charts would be a huge undertaking. Rich Boll 
(NBAA) asked if a temporary accommodation would be for facilities to use “Top altitude as 
assigned by ATC” as a third option (in addition to two specific top altitudes)? Gary questioned 
this, and group discussion followed on the issue. John asked what more can be done related to 
instrument procedure policy and what the next step is. Gary said the draft Order 8260.46G 
language of two top altitudes per SID procedure works for ATO. John asked the group who this 
doesn’t work for? Bennie responded that this doesn’t work for NATCA. John suggested that the 
ATO and NATCA needs to get together to resolve this and that perhaps this need not be an ACF 
issue. Gary and Bennie recommended the ACF carry the issue one more cycle to allow time to 
coordinate with each other. Valerie wondered if the draft language note could be misinterpreted 
to mean two altitudes per airport; John will review. 

Action Items: 
Gary Fiske and Bennie Hutto will have further discussions and report back at next ACF. 
John Bordy will review draft note and clarify as needed. 

Status: Item Open. 



  
     

 
  

  
   

 
   

   
  

  
     

 
 

  
  
 

     
  

   

  
  

   
  
  

    

  
   

 
 

   
     

   

     

      

   

   

    
    

   
      

   

m. 16-02-327: Arrival Holding Patterns Required for Approach Entry. Rich Boll
(NBAA) briefed the results of the working group meetings (VIEW), held over the past year. The 
working group concluded policy already prohibits use of arrival holding patterns in lieu of hold-in-
lieu procedure turns, but the group did recommend an expanded use of arrival holding patterns 
where a hold-in-lieu is not possible (for example, at an initial or feeder fix). These 
recommendations will require changes to Order 8260.19, to which Rich displayed draft language 
that would be consistent with the recommendations. Rich noted the establishment of procedure 
turns is limited by the 14 CFR Part 97.3 definition, indicating they are used for establishment on 
an intermediate or final segment only (therefore not a feeder or initial segment). The working 
group rejected the idea of coding arrival holding patterns as part of the procedure because it 
could be misconstrued as authorizing a pilot to fly the arrival holding pattern without specific 
authorization from ATC. Rich displayed draft AIM/AIP language that could be used to support the 
expanded use of arrival holding patterns. Rich stated the working group rejected the 
recommendation to allow an arrival holding pattern to be flown without specific ATC 
authorization. Rich presented two chart note examples that could be used to support the 
expanded use of arrival holding patterns and presented some examples of the notes on charts; 
Rich indicated the working group could not decide between the two notes. John suggested ACF-
IPG participants review the slides and forward comments. Rich said if the 90/120-degree angle 
issue is not addressed there will be more of these, and again requested input or any other ideas. 
John stated it would be a good idea to introduce these suggestions to the US-IFPP in January. 

Action Items: 
Rich Boll to collect comments received regarding the working group recommendations, 
particularly with the proposed AIM/IPH language and the two notes under consideration. 
John Bordy will introduce the recommendations to the US-IFPP in January, 2018 and obtain 
feedback from that group. 

Status: Item will remain open. 

n. 16-02-328: Increasing Complexity of Speed Restriction Notes on SIDs & STARs. 
John Bordy (Flight Procedure Standards Branch), briefed this issue has two parts: The first is 
related to departure procedures, which are governed by Order 8260.46. Draft changes to Order 
8260.46G (VIEW) to help standardize speed notes have been added to the order which should 
be in external coordination shortly. STARs are partially governed by Order 8260.19; therefore, 
speed notes related to STARs will be addressed within draft Order 8260.19I with an expected 
publication of late 2018. Developments on both orders will be address at the next ACF-IPG. 

Editor’s note: Additional recommendations will be added from ACF-IPG new (closed) agenda item 17-02-332 

Action: John Bordy will report on the status of changes to Order 8260.46G and 8260.19I. 

Status: Item Open. 

7. New Business (New Agenda Items)

a. 17-02-329: Need for Computer Navigation Fix (CNF) at Terminus of a Dead
Reckoning (heading) Segment. Rich Boll (NBAA), briefed that the FAA no longer provides 
ARINC coding for procedures; it is up to the data base providers to provide coding based on the 
design of the procedure and how particular systems fly procedures. With the recent publication of 
Order 8260.19H, the FAA also removed the requirement to establish and publish a computer 



 
    

     
  

  
       

    
   

 
  

    
   

   
  

 
       

    
  
   

  
   

    
    

   
 

    
   

  

  

     
 

   

  
   

        
   

    
  

   
     
      
     

   
  

 
  

navigation at the point where a dead reckoning segment on an instrument approach terminates 
(i.e., intersects the point where positive course guidance is provided). The Rich showed 
examples (VIEW) of CNF fixes. Rich stated that without a CNF fix, the only way to code a DR 
segment is as a course to intercept leg; however, some RNAV systems unable to accommodate 
a course to intercept leg. If the RNAV system can’t accommodate a course to intercept leg, then 
the pilot is forced to manually change modes (heading mode to course intercept then back to 
approach mode) whereas with a CNF the aircraft could stay on an RNAV path until course 
intercept. Rich stated the belief that inclusion of a CNF would not conflict with the FAA’s desire to 
avoid telling manufacturers how to code instrument procedures, rather it is a request to provide a 
waypoint (CNF) to assist in aligning the aircraft with the final approach course. Rich would like 
the policy that was removed from Order 8260.19H to be returned so that the establishment of a 
CNF would once again be required at a DR legs termination point (on a conventional approach 
procedure). John Bordy (Flight Procedure Standards Branch) stated the requirement was 
removed since the only reason it was firstly established was to support coding, which the FAA is 
no longer providing. He also stated DR segments are adequately evaluated for both flyability and 
obstacle clearance purposes. Rich concurred this is not a TERPS issue, but the inclusion of a 
CNF would make the procedure easier to fly. John asked the group for their opinion and many 
positive comments were received indicating their support for the recommendation as a means to 
reduce pilot workload. There was a discussion on whether or not the government needs to 
provide a fix on the procedure, or if it’s possible for data providers to code their own fix. Ted 
Thompson (Jeppesen) stated CNFs were originally used to support the GPS overlay program 
and added that Jeppesen has the capability to create their own CNFs but would prefer the FAA 
provide them. John Moore (Jeppesen) cautioned about changing policy without thinking about 
unintended consequences. John Bordy indicated we aren’t committing to anything, but Flight 
Standards is open to having an internal conversation related to this recommendation. Rune Duke 
(AOPA) indicated AOPA fully supports this recommendation. Lev Prichard (APA) indicated he 
supports this recommendation as well. Ted Thompson stated an added benefit of government 
provided CNF fixes is that they enhance chart-database consistency. John Moore questioned 
why the FAA should be compelled to provide a CNF fix on an ILS procedure and believes we 
(the FAA) need to be able to answer that question before changing policy. 

Action Item: John Bordy will discuss issue internally with Flight Standards and report back on 
developments at the next ACF-IPG. 

Status: Item accepted. 

b. 17-02-330: Climb Gradients for Standard Instrument Departures (SIDs). Gary 
McMullen (Southwest Airlines) briefed (VIEW) an issue related to the difficulty of pilots being able 
to determine if published crossing altitude restrictions on SIDs can be met when an associated 
climb gradient (CG) isn’t published. Gary stated pilots are expected to meet all restrictions on a 
SID; however, without a published climb gradient, pilots don’t have enough information available 
to them to ensure they are able to meet crossing restrictions. Gary indicated that unlike STAR, 
there is no VNAV path available to a departing aircraft, and that the pilots are using speed and 
thrust settings to climb to their assigned altitude. Gary stated that pilots understand climb 
gradients and can determine if they can or cannot meet a properly charted climb gradient; 
however, the FAA doesn’t allow ATC climb gradients to be charted. Gary showed two example 
SIDs, the EMMTT 4 from Dallas Love and the TERPZ 6 from Baltimore. He explained these SIDs 
included crossing restrictions that were not flyable without using additional thrust, which is 
something they can’t do on a daily basis. Gary stated some recommendations, to include the 
reversion of policy to require the publication of ATC related climb gradients on SIDs. John Bordy 
(Flight Procedure Standards Branch) said a similar issue 



      
   

     
     

  
    
    

    
  

     
   

      
   

  
   

  
  

  
     
      

 
     

 
   

   
    

       
    

   
      

    
     
    

    
 

   

   
     
    

  
   

 
   

   
     

    
   
      

was submitted to the PARC Navigation Working Group in 2015 and asked if there was any 
progress. Gary said the issue was a very low PARC priority; he sees no way to elevate it so 
brought issue back to ACF for action. Al Herndon (MITRE) said when the PARC VNAV action 
team was incorporated into the PARC Navigation Working Group, this issue was not included so 
it doesn’t exist in the PARC anymore. Gary recommended convening a working group to 
discuss the issue and develop a resolution, adding there are other smaller related issues that 
can be looked at. Rich Boll (NBAA) stated that the NBAA agrees with Gary’s proposals; 
however, they are concerned with having only one climb gradient designed to meet every case 
since there is a large diversity of NBAA member aircraft. Rich then briefed (VIEW) the NBAA 
views on this issue, and in particular the difficulty of defining what a climb gradient really is. He 
discussed how there’s no clear definition of a flight path in a takeoff phase other than an engine-
out scenario, and; therefore, no data is available to the pilot for all engines operating. Rich 
discussed how it’s possible to meet charted altitude restrictions; however, it’s also possible for 
the aircraft to occasionally dip below the vertical plane associated with a climb gradient during 
certain climb segments. Rich stated aircraft can normally determine compliance in staying 
above the plane associated with a climb gradient at altitudes 1500-3000 feet above the airport 
elevation; however, it becomes more difficult at higher altitudes. Rich stated airlines have 
performance engineers that can determine if SIDs are compatible with their operations; 
however, the NBAA members do not have the same capability and tools available to them. Rich 
recommend proposals to add AIM language to clearly define what a climb gradient is for both 
obstacle and ATC driven climb gradients. NBAA also proposes either allowing a single, all-
encompassing climb gradient on a SID (but open to multiple climb gradients). Rich also agreed 
with Gary that we are putting restrictions on procedures that can’t be met and so some method 
to objectively evaluate high climb gradients, or gradients at higher altitudes needs to be 
developed. Bruce McGray (Flight Operations Branch) said technical data may be necessary to 
make recommendations related to crossing restrictions and climb gradients. John Bordy asked if 
the ACF is the correct forum to address these issues and pointed out that a few years ago it 
was determined that it wasn’t, therefore it was referred to the PARC. However, since the PARC 
isn’t working the issue, we’ve gone full circle in considering this issue once again for the ACF. 
Rich stated this issue related to Order 8260.46; therefore, a TERPS issue, and therefore the 
ACF is the appropriate forum. Gary and Rich agreed to co-chair an ACF-IPG working group to 
address this issue. A signup sheet (roster) to participate in this working group was established. 
Please contact Gary or Rich to join the working group. 

Action: Gary McMullen (SWA) and Rich Boll (NBAA) will co-chair an ACF-IPG working group on 
the issue. 

Status: Item accepted. 

c. 17-02-331: Visibility/Climb Gradient Requirements for Takeoff. Gary McMullen
(Southwest Airlines) briefed (VIEW) an issue related to takeoff minimums. He began by showing 
two SIDs at Las Vegas (BOACH 8 and SHEAD 1) that have identical initial ground tracks, but 
significantly different takeoff minimums. Gary wanted to know why they are different and 
mentioned he queried the FAA but received no response as of yet. Gary also relayed a 
confusing situation that recently occurred whereby flight crews were unsure of whether or not 
they could depart from runway 9 in San Diego with visibility less than one mile. Gary proposed 
some recommendations related to the use of “standard” and “lower than standard if authorized” 
as well as other charting recommendations for consistency. Rich Boll (NBAA) clarified that 
visibility published on the back of page 10-9 (Jeppesen charts) is tied to the ODP and is 
separate from visibility published on a SID, adding this was a previous ACF item separating the 
minimums for separate types of procedures. Lengthy group discussion followed. John Blair 



  
 

     
   

  
 

    
  
  

 
   

    
 

     
 

 
   

 
  

   
       

     
      

      
    

 
    

  
   

  
    
   

 
  

   
 

   
 
  

 
     

 
      

 

mentioned the government charts don’t publish operation specification information on charts to 
avoid confusion. John Bordy (Flight Procedure Standards Branch) took an action to research 
the questions posed by Gary to Flight Standards on the visibility/climb gradient differences as 
shown in the example slides. Tony Lawson (Aeronautical Information Services) indicated the 
Las Vegas procedures were amended at different times, therefore they were evaluated with 
different information and will check on if there’s a project plan to harmonize them. Ted 
Thompson (Jeppesen) discussed some company history and policies on publishing lower than 
standard visibility minimums for air carrier operations specifications on the charts. Ted 
mentioned they are looking at options to display differently the air carrier ops information 
internally. 

Action Items: 
John Bordy will research the specific questions raised by SWA and discuss the recommendations 
posed by Gary internally. 
Tony Lawson will research if there’s a project to harmonize the takeoff minimums at Las Vegas 
runway 1R. 

Status: Item accepted. 

d. 17-02-332: Confusing Speed Restriction Notes on SID/STAR Charts. Gerry 
O’Sullivan (ALPA) briefed (VIEW) an issue related to speed restrictions on STARS. He began by 
showing a speed note on the FLOSSI 3 STAR (Newark, NJ) appears to authorize a deviation to 
the 14 CFR Part 91.117 rule that prohibits speeds in excess of 250 knots below 10,000 feet MSL. 
Gerry discussed the magenta color of the speed note on the Jeppesen produced chart; John 
Bordy (Flight Procedure Standards Branch) said government charts do not use color. Ted 
Thompson (Jeppesen) said they publish speed notes from source, and use magenta color if the 
speed restriction applies to the entire procedure. John said the same note is on the FAA source. 
John indicated the ACF-IPG is not the proper forum to discuss Jeppesen charting standards; 
however, the other ALPA recommendations related to speed restrictions could be addressed 
through the already open ACF-IPG item 16-02-328 (Increasing Complexity of Speed Restriction 
Notes on SIDs & STARs). Bennie Hutto (NATCA) said he is unsure of what the speed note on the 
FLOSSI STAR was intended for and indicated he would research. No objection to combining this 
issue with ACF-IPG item 16-02-328 was voiced; therefore, this item will be combined into it. 

Action Items: 
The recommendations on this item will be moved to open ACF-IPG agenda item 16-02-328. 
Bennie Hutto (NATCA) will research the history/intent of the FLOSSI STAR from the designers. 

Status: Item to be incorporated into 16-02-328. 

8. NEXT MEETINGS

ACF 18-01 is scheduled for April 24-26, 2018, host MITRE.

ACF 18-02 is scheduled for October 23-25 2018, host Pragmatics.
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AERONAUTICAL CHARTING FORUM 
INSTRUMENT PROCEDURES GROUP 


OPEN AGENDA ITEMS FROM MEETING 17-02 


Attachment 1 


 
OPR AGENDA ITEM (ISSUE) REQUIRED ACTION 


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


will inquire within Flight Standards 
to determine if it’s possible to 
provide relevant excerpts from draft 
Order 8260.43C to both NBAA and 
AOPA. 


John Blair 


John Bordy 


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


John Blair will review proposed AIM 
language.  
John Bordy to provide draft AIM 
language to IPG participants to 
solicit comments.  
John Bordy and Tony Lawson will 
research how it’s possible for flight 
inspection to determine that no 
VDA should be published, yet the 
procedure chart still includes a 
stipple 


John Bordy  


Joel Dickinson 


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


John Bordy and Joel Dickinson will 
develop PBN requirements notes. 
Joel Dickinson will review 
comments as requested above. 


John Bordy  


Tony Lawson 


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


John Bordy and Tony Lawson will 
look at any specific design issues 
on this example. John Bordy will 
look at design/checklist policy. John 
Bordy will look for final 
determination on increasing RNAV 
turns and report back. The US-
IFPP (TJ Nichols) will send a formal 
email on the decision to not pursue 
the issue to Rich Boll (NBAA). 


John Bordy  


Tony Lawson  


Valerie Watson 


15-01-320: Common Sounding Fix 
Names 


John Bordy will work to enhance 
awareness at the regional level, 
with the help of Gary Fiske and the 
PBN office; Tony Lawson will work 
to educate Metroplex developers on 
the charting forum issue; Valerie 
Watson will consult with NFDC 
management on name policy. 







AERONAUTICAL CHARTING FORUM 
INSTRUMENT PROCEDURES GROUP 


OPEN AGENDA ITEMS FROM MEETING 17-02 


Attachment 1 


OPR AGENDA ITEM (ISSUE) REQUIRED ACTION 


John Bordy 


 


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


Look at hold down verbiage on all 
missed approaches (throughout all 
procedures) in the NAS to identify 
other locations, and look at coding 
used. 


John Blair  


John Bordy 


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


John Blair will track status of AIM 
changes; John Bordy will track 
Order 8260.46G changes. 


John Bordy & 
NATCA PBN 
(Hutto) 


 


16-01-325: Priority of Terminal 
Procedure Amendments.  


John Bordy and NATCA PBN 
(Hutto) will work jointly on STAR 
NOTAM process improvement. 
John Bordy will look for a process 
to streamline the method to 
accomplish minor changes. 


Gary Fiske  & 
NATCA (Bennie 
Hutto)  


John Bordy 


16-01-326: FAA Order 8260.46F, 
“Top Altitude” Charting Constraints. 


ATO (Fiske and Hutto) will do joint 
internal coordination on the issue 
and report back. John Bordy will 
review draft note wording for 
clarity.. 


John Bordy & 
NBAA (Rich 
Boll) 


 


16-02-327:  Arrival Holding Patterns 
Required for Approach Entry 
 


John Bordy and NBAA (Boll) will 
jointly consider comments received 
on the NBAA presentation, arrive at 
best choice(s), and John Bordy will 
bring to the US-IFPP in January, 
2018.    


John Bordy 16-02-328:  Increasing Complexity 
of Speed Restriction Notes on SIDs 
& STARs 
 


Report on draft language changes 
in Orders 8260.19I/.46G 


John Bordy 17-02-329: Need for CNF at 
terminus of DR (heading) segment. 
 


Discuss issue internally within AFS.  


Gary McMullen 
(SWA) and Rich 
Boll (NBAA 


17-02-330:  Climb gradients for 
Standard Instrument Departures 
(SIDS) 


Co-host an ACF-IPG WG on the 
issue. 


John Bordy 17-02-331: Visibility/climb gradient 
requirements for takeoff 


Research the specific questions 
raised by SWA. 
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AERONAUTICAL CHARTING FORUM 
Charting Group 


Meeting 17-02 – October 25 - 26, 2017 


RECOMMENDATION DOCUMENT 


FAA Control # ACF-CG RD 17-02-332 
Subject: 


Confusing Speed Restriction Notes on SID/STAR Charts 


Background/Discussion: 


Speed restriction and speed notes for PBN Instrument Flight Procedures (IFP) are becoming 
more complex and ambiguous. An example of ambiguity between speed restrictions and speed 
notes are depicted on the Newark Liberty International FLOSI 3 (10-2A) RNAV Arrival. The 
upper right corner of the Jeppesen 10-2A chart for EWR has the following speed note in bold 
magenta lettering:  


• “SPEED: TURBOJET AND TURBOPROP AIRCRAFT 250 KT OR GREATER ARE
AUTHORIZED.”


Speed restrictions at waypoints along the lateral tracks of Jeppesen SIDs/STARs are also 
charted in bold magenta lettering. The note can be interpreted by flight crews operating turbojet 
and turboprop aircraft are authorized to exceed 250kts along the entire procedure and below 
10,000 feet. 


14 CFR Part §91.117 requires flight crews to comply with speed restrictions below 10,000 feet 
and while operating in or around controlled airspace. Misinterpreting charted speeds below 
10,000 feet potentially reduces safety and exposes flight crews to enforcement actions for 
violating CFR Part §91.117. 


Jeppesen presented Recommendation Document (RD) 16-02-328, “Complexity of Speed 
Restrictions Notes on SIDs & STARs” at the October 16, 2016 Aeronautical Charting Forum. 
The RD provided a comprehensive overview of the charting process and liability Jeppesen 
faces for not charting in accordance with FAA instrument procedure source documents. 


Recommendations: 


The FAA requirements criteria and guidance related to the development of speed restriction and 
speed notes should be updated to improve the simplicity and uniformity of such notes. Existing 
speed restrictions and speed notes should be reviewed for clarity and their content improved to 
eliminate confusion. 


Speed restrictions and speed notes should be charted in different colors to help eliminate 
confusion. The note should be moved from the upper right corner and included in the notes 
section or clearly labeled as a note. 


Charts that exceed 14 CFR Part §91.117 speed limits below 10,000 should include an FAA 
waiver statement. 


Submitted by: Captain Gerry O’Sullivan 
Organization: ALPA  
Phone: 570-878-3821 
E-mail: GERRY.OSULLIVAN@ALPA.ORG
Date: 5 October 2017
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AFS 410 Draft AIM Language – ACF IPG 12-01-301 
 


5−4−5. Instrument Approach Procedure 
(IAP) Charts 


 


k. Vertical Descent Angle (VDA). FAA policy is 
to publish VDAs on all nonprecision approaches 
except those published in conjunction with vertically 
guided minimums or no-FAF procedures without 
step-down fixes. A VDA is advisory only and  
does not guarantee obstacle protection below the MDA.  
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 5−4−14). Accordingly, pilots are advised to 
carefully review approach procedures to identify 
where the optimum stabilized descent to landing can 
be initiated. Pilots must visually avoid any obstacles below the MDA.   
Pilots that follow the previously published a descent angle  
provided by the RNAV system below the MDA on 
procedures with this note may encounter obstacles in 
the visual segment, and as result may receive EGPWS  
cautions and warnings. 
 
(a) A VDA/TCH is furnished by FAA on the official source document for publication on IAP charts and 
for coding in the navigation database unless replaced by the note “Visual Segment – Obstacles”.   
 
(b) Commercial chart providers and navigation database providers may publish or code a VDA/TCH, 
when it not included on the official FAA source and when the “Visual Segment – Obstacles” note is 
published instead.  Coding of the VDA/TCH is based on ARINC standards.  Additionally, manufacturers 
for RNAV systems may generate a VDA when one is not included on the official source document or 
included in the navigation database.   
 
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 
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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. 
 
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 
restricted 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 procedures 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 
maneuver the aircraft within the circling area in order 
to land safely. 
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Presented to: ACF 


By: Joel Dickinson (AFS-470) 
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Presenter

Presentation Notes

Well, it’s come down to this…how can we break the code on 
“PBN requirements boxes” to do three things: 
be simple and easy to read and understand,
be illustrative and helpful for procedure designers and 
be very instructive/prescriptive for pilots

We know we need to do something.  RNAV and RNP procedures continue to grow at an exponential rate.  Avionics continue to improve, and sometimes add capability with just software updates.  

We, in the regulatory business, are not necessarily driving the industry forward, nor are we making standardization decisions in such a way as to improve safety and help industy

So here we are at IFPP, and here we should attempt to come up with a recommendation today….







 


    


 


  


Why are we discussing this? 
• ACF #13-02-312 
• US IFPP #16-02-35 


• PARC Recommendations (2015) 


• 8260.58 / 8260.19 updates 


• TPP LEGEND update effort 


Don’t worry…we’ve got a plan! 
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Presenter

Presentation Notes

This idea isn’t new.  Addressed in part by ACF in 2013 and kicked to IFPP in 2016.  No real resolution.  So PARC also got in on the act and suggested some things in 2015.  

No real progress has been made, and the issue remains unresolved and unstandardized.  There have been a couple of other suggestions made over the years (We’ll give each a brief look).

A TPP legend update request earlier this year spurred action.  A team of SMEs from AFS400 looked at a version of the PARC recs and gained steam as a consensus…so let’s look at it:







  
        


           
       


         


 


 
   


      
      


  
     


    
     


           
   


      
  


The Plan: “Modified PARC Recs” 
PBN Requirements: Each procedure with a Performance-Based Navigation (PBN) segment will prominently display 
the procedure’s PBN requirements, including:  the navigation specification(s); any specific sensors or infrastructure 
required for the navigation solution; any functional requirements not included in the core navigation specification; 
and the most stringent minimum (MIN) Required Navigation Performance (RNP) value for any segment (if required). 


The actual nomenclature (format) will be: 


NAVSPEC a – Required SENSOR(s) , Required FUNCTION(s)  – MIN RNP x ; 
NAVSPEC b – Required SENSOR(s) , Required FUNCTION(s)  – MIN RNP x 


Example: RNP 1 ;  RNP APCH – GPS – MIN RNP 0.3   indicates operational GPS is the mandatory sensor, and only core RNP 1 and 
RNP APCH functions are needed, with a minimum RNP value of 0.3 on at least one segment. 


Example: RNAV 2 – GPS or DME/DME/IRU 
RNP APCH – GPS, RF – MIN RNP 0.3 means GPS is required to be the operational sensor for navigation on both the 


RNAV 2 segment(s) and the RNP 1 segment(s), and that system must have Radius-to-Fix (RF) turn capability since RF is not a core 
capability of either NAVSPEC, and the lowest RNP value on the procedure is 0.3 


Example: RNP APCH – GPS or DME/DME/IRU, RF – MIN RNP 0.3 signifies any listed sensor eligible for RNP APCH is acceptable, 
and Radius-To-Fix Turn (RF) turn capability is mandatory. 


Example: RNAV 2 – GNSS denotes an RNAV 2 eligible system must use space-based (and/or Dual-Frequency, Multi-Constellation -
DFMC) navigation with no other required functionality. 
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Presenter

Presentation Notes

Then there was this one….this is the idea recently floated through SMEs in AFS400 and seemed to have the largest concensus.







 What the heck’s a NAVSPEC? 


ICAO PBN Manual 
Doc 9613 


FAAO 8260.58 
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Presentation Notes

A NAVSPEC is a combination of equipage, eligibility, capability, and crew training and is applied to an airspace concept







  


 


     


 


       


     
 


 


      


      
  


 


   


     
    


What does that look like in practice? 
NAVSPEC a : NAVSPEC b – Required SENSOR(s) , Required FUNCTION(s)  – MIN RNP x 


MORE EXAMPLES, PLEASE: 


Samples (not necessarily EXACTLY what you’ll see, but this is the FORMAT) 


On a SID: 


RNP 1 ; RNAV 2 – GPS or DME/DME/IRU or DME/DME - MIN RNP 1  


indicates any listed sensor is required, and only core RNP 1 and RNAV functions are needed, 
with a MIN RNP of 1 


On a STAR: 


RNAV 2 ; RNAV 1 – GPS, TOAC 


means GPS is required to be operational for the navigation system on the RNAV 10, 2, and 1 
segments of the procedure, and Time-of-Arrival-Control (CTA) are required 


On RNP AR: 


RNP AR – GNSS – Min RNP 0.1 


signifies GNSS (GPS, GLONASS, GALILEO, BEIDOU, etc) as the required sensor with no 
special functions needed on this RNP AR procedure with a min RNP of 0.1 
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 Real World Examples…. 
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 Vanilla RNAV (GPS) IAP 
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 How about this hot mess? 
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How about this hot mess? 


RNAV 1 – GPS ; RNP 1 ; RNP APCH – GPS, RF – MIN RNP 0.3 
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NAVSPEC a – Required SENSOR(s) , Required FUNCTION(s)  – MIN RNP x 
NAVSPEC b – Required SENSOR(s) , Required FUNCTION(s)  – MIN RNP x 


RADAR Required from BOPPO and CYBEN for non-RNAV aircraft.  DME Required for 
IGNIT Fix minimums 


Trouble T, Alt A,  Snowflake, Circling N of RWY 27 NA 


  


Putting it all together… 


•PBN Requirements: Each procedure with a Performance-Based Navigation (PBN) segment will prominently 
display the procedure’s PBN requirements, including: the navigation specification(s); any specific sensors or 
infrastructure required for the navigation solution; any functional requirements not included in the core 
navigation specification; and the minimum (MIN) Required Navigation Performance (RNP) value for any 
segment (if required). The flight plan (FP) PBN equipment code will precede the PBN requirements. The PBN 
nomenclature is standardized as: 


RNAV approaches will have 2 Boxes, Hybrids will have 3. 
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Notional: Let’s go 1 step further… FP CODES 
• ITEM 18: Other Information …The table below indicates the capabilities required and how to file for them…. 


Include FP CODES on IAP, perhaps with the “PBN Requirements Box”: 


FP CODE  NAVSPEC a – Required SENSOR(s) , Required FUNCTION(s) – MIN RNP x 
FP CODE  NAVSPEC b – Required SENSOR(s) , Required FUNCTION(s) – MIN RNP x 
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FP CODES  |   NAVSPEC a : NAVSPEC b – Required SENSOR(s) , Required FUNCTION(s) – MIN RNP x 


EXAMPLES: 


•Example: S1/S2  RNP 1 :  RNP APCH – GPS – MIN RNP 0.3 indicates operational GPS is the mandatory sensor, and only core RNP 
1 and RNP APCH functions are needed, with a minimum RNP value of 0.3 on at least one segment. 
• 
•Example : D2/D4    RNAV 2 – GPS or DME/DME/IRU 


O2                RNP 1 – GPS, RF – MIN RNP 1 
means GPS is required to be operational for the navigation system on both the RNAV 2 segments and the RNP 1 segments, and that system 
must have Radius-to-Fix (RF) turn capability since RF is not a core capability of either NAVSPEC, and the lowest RNP value for at least one 
segment is 1. 
• 
•Example: D1   RNAV 1 – GPS or DME/DME/IRU or DME/DME, FRT signifies any listed sensor eligible for RNAV 1 is acceptable, and 
Fixed-Radius-Transition (FRT) turn capability is mandatory. 
• 


•Example: C2    RNAV 2 – GNSS, TOAC or CTA denotes an RNAV 2 eligible system must use space-based (and/or Dual-Frequency, 
Multi-Constellation - DFMC) navigation, and have Time-of-Arrival-Control (TOAC) or Controlled-Time-of-Arrival (CTA) capability. 


Cool…what if we added Flight Plan codes--what does 
that look like in practice? 
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PBN Requirements…new and improved! 


NAVSPEC  – REQUIRED SENSOR(s) , REQUIRED FUNCTION(s) – MIN RNP x 


Clear guidance what NAVSPEC(s) were 
used to build procedure and what 
performance capability and required 
functions are needed to fly it 
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Presenter

Presentation Notes

This format of nomenclature for the PBN requirements box standardized what you’ll see, and what you’ll need…but doesn’t address a few key issues with multiple navspec application.  However, it is FUTUREPROOF and easy to read/remember.  And can be supplemented with notes, if absolutely necessary.

Whatcha think, IFPP?

GRAPHIC:  Rosetta Stone
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(a) Enter the “Top Altitude(s)” on Form 8260-15B, Graphic Departure Procedure, 
for SIDs when provided by ATC. No more than two “Top Altitudes” are allowed per SID (see 
note 1). The variations permitted are specified in appendix D, section 2, and E, section 1. “Top 
Altitudes” 18,000 feet MSL and above must be specified as a “Flight Level.” The “Top Altitude” 
provided must be at or above all fix crossing altitude restrictions specified along the departure 
route and transitions. 


Note 1:  Even though a SID may serve more than one airport, a maximum of two “Top 
Altitudes” may be established and applied to all of those airports specified in the “Airports 
Served” portion of the Form 8260-15B. 


 





		(a) Enter the “Top Altitude(s)” on Form 8260-15B, Graphic Departure Procedure, for SIDs when provided by ATC. No more than two “Top Altitudes” are allowed per SID (see note 1). The variations permitted are specified in appendix D, section 2, and E, se...

		Note 1:  Even though a SID may serve more than one airport, a maximum of two “Top Altitudes” may be established and applied to all of those airports specified in the “Airports Served” portion of the Form 8260-15B.
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Activities 


4 meetings, March – April 2017 


AFS 420: Tom Schneider, John Bordy 


AFS 410: Doug Dixon 


AJV: Tony Lawson, Brad Rush, Gary Fiske 


ZME: Russ Beatse 


NGA: Justin Nahlik, Timothy Long 


Industry: Rune Duke, Sam Blackwell, Rich Boll 
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RD Recommendations & Actions 


• RD Recommendation: Criteria & policy should specifically prohibit use of arrival
holding where a HILPT can be placed at the intermediate fix (IF) 


• Action: 
– 8260.19H already prohibits arrival holding use in lieu of a HILPT (ref: 8-2-5g5): 


An arrival holding pattern may be established at the beginning of an initial segment when requested 
by ATC to support local operational needs. An arrival holding pattern must not be used to function 
as a “hold-in-lieu of procedure turn” in order to accommodate descent gradient requirements 
and/or used to mandate a course reversal. 


Note: A hold-in-lieu-of-PT is only permitted at a FAF (non-RNAV procedure) or at the beginning of 
the intermediate segment [see Order 8260.3, paragraph 2-4-5e]. 


– No guidance for the use of an arrival hold for procedure alignment on feeder 
fix/segment 
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RD Recommendations & Actions 


• RD Recommendation: Criteria & policy should specifically prohibit use of arrival
holding where a HILPT can be placed at the intermediate fix (IF) 


• Action: 
– Proposed 8260.19I: 


8-2-5 Terminal routes - General. 
e. Feeder routes. Where feeder routes are established to transition from the en route 


structure, they must terminate at another feeder fix, or an initial approach fix, or at 
the facility from which a procedure turn or holding pattern entry is authorized. 
Additionally, when feeder routes do not meet the alignment criteria specified in 
Order 8260.3 or Order 8260.58, the routes must either be annotated to deny use 
when arriving from a specified direction, or establish an arrival holding pattern to 
allow aircraft to maneuver for proper alignment with the feeder route. 


<Chart Note To Accompany> 
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RD Recommendations & Actions 


• RD Recommendation: Criteria & policy should specifically prohibit use of arrival
holding where a HILPT can be placed at the intermediate fix (IF) 


• Action: 
– Proposed 8260.19I: 


8-2-5 Terminal routes - General. 
g. Initial approach segments. 


(5) An arrival holding pattern may be established at the beginning of an initial segment when 
requested by ATC to support local operational needs or An arrival holding pattern must not be 
used to function as a “hold-in-lieu of procedure turn” in order one may be established to 
accommodate descent gradient requirements and/or used to mandate a course reversal when 
needed to align aircraft with the initial segment of the approach procedure. 


Chart Note TBD 
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RD Recommendations & Actions 


• RD Recommendation: Criteria & policy should specifically prohibit use of arrival 
holding where a HILPT can be placed at the intermediate fix (IF) 


• Open – Pending ACF comment on 8260.19I comments 


• Related: 


– US-IFPP reviewing turn angle limits (ref: ACF IPG 14-01-315) 
– No turn angle limits established at the initial approach fix (IAF) in 8260.3C, 


8260.58A or 8260.19 Orders. Potential gap in criteria 


– US IFPP Working Group to examine these issues 
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RD Recommendations & Actions 


• RD Recommendation: Amend criteria to allow use of HILPT at feeder fix 


• Action: 
– Recommendation runs afoul of 14 CFR §97.3 Symbols and terms used in 


procedures: 


Procedure turn means the maneuver prescribed when it is necessary to reverse direction to establish 
the aircraft on an intermediate or final approach course. The outbound course, direction of turn, 
distance within which the turn must be completed, and minimum altitude are specified in the 
procedure. However, the point at which the turn may be begun, and the type and rate of turn, is left 
to the discretion of the pilot. 


– Without rulemaking, HILPT must be established at the IAF leading into an 
intermediate segment 


• Rejected 
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RD Recommendations & Actions 


• RD Recommendation: Code the arrival hold as part of the procedure when the 
feeder is extracted from the RNAV database 


• Action: 


– Sam Blackwell researched question with the ARINC 424 working group 
– An arrival hold can be coded as part of a procedure 
– Would use the “Hold-to-Fix” (HF) hold type 


– “HF” hold would very much like a HILPT in the database 


– Likely source of confusion – arrival hold would look like a HILPT in the 
database 


– Likely to result in pilots flying the arrival hold as a HILPT without clearance 


• Rejected 
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RD Recommendations & Actions 


• RD Recommendation: Revise AIM/AIP guidance regarding use of arrival holding 
for procedure entry from a feeder or IAF 


• Action: 


– Current AIM guidance: 


• Open – Pending ACF Comment 
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Proposed AIM/AIP Guidance 
Delete Note after paragraph 5, replace with new paragraph 7: 


5−4−9. Procedure Turn, and Hold−in−lieu of Procedure Turn, and Arrival Holding 


7. Arrival Holding. Some approach charts have an arrival holding pattern depicted at an IAF or at a feeder 
fix located along an airway. The arrival hold is depicted using a “thin line” since it is not always a 
mandatory part of the instrument procedure. 


(a) Arrival holding is charted where holding is frequently required prior to starting the approach procedure 
so that detailed holding instructions are not required. The arrival holding pattern is not authorized unless 
assigned by ATC. Holding at the same fix may also be depicted on the enroute chart. 


(b) Arrival holding is also charted where it is necessary to use a holding pattern to align the aircraft for 
procedure entry from an airway due to turn angle limitations imposed by procedure design standards. When 
the turn angle from an airway into the approach procedure exceeds 90 degrees, an arrival holding pattern is 
published along with a note on the procedure specifying the fix, the airway, and arrival direction where use 
of the arrival hold is required for procedure entry.  Unlike a Hold-in-lieu of Procedure Turn, use of the 
arrival holding pattern is not authorized until assigned by ATC.  If ATC does not assign the arrival hold 
before reaching the holding fix, the pilot should request the hold for procedure entry. Once established on 
the inbound holding course and an approach clearance has been received, the published procedure can 
commence. 


EXAMPLE – 


Planview Chart Note: <TBD> 
11 







 RD Recommendations & Actions 


• RD Recommendation: Explore option that would permit pilots to execute the 
arrival holding pattern for procedure entry without specific ATC clearance 


• Action: 


– Option was not compatible with procedure turn definitions in 14 CFR §97.3  
and rule in 14 CFR §91.175 limit the application of mandatory course 
reversals outside of the procedure turn or HILPT  


• Rejected – Rule-making required 
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RD Recommendations & Actions 


• RD Recommendation: Provide chart note describing arrival hold use for 
procedure entry 


• Action: 


– Original RD proposal: 


“Arrivals at JOXIT on V343 northeast bound, arrival holding for approach 
entry mandatory” 


– Concerns regarding the use of “mandatory” on a note, yet requires explicit 
ATC clearance to fly the hold 


– Brain-stormed other options 


– Settled on two 


• Open – Pending ACF comment on alternate options 
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Arrival Hold Chart Note 
WG Proposed Options 


• Option #1: 


“Arrival holding required at BRBON on V5-513 southbound. 
ATC CLNC REQD” 


• Option #2: 


“Request hold for arrival at BRBON on V5-513 southbound” 
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ACF Consensus Required 


• 8260.19I Change 


• Proposed AIM/AIP guidance 


• Chart Note For Arrival Hold 


– Option #1: 
“Arrival holding required at BRBON on V5-513 southbound. 
ATC CLNC REQD” 


– Option #2: 
“Request hold for arrival at BRBON on V5-513 southbound” 
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Extra Content 


• At JOXIT on V343 north bound NA, request ATC clearance for arrival 
holding 


• ATC CLNC REQD 


• Arrivals on V343 north bound, request hold for procedure entry 


• Arrivals on V343 north bound, request procedure entry from hold 
• Arrival holding required at BRBON on V5-513 southbound 


• Request ATC clearance for arrival holding at BRBON on V5-513 
southbound 


• Arrival holding required at BRBON on V5-513 southbound. ATC CLNC 
REQD 


• Request hold for arrival at BRBON on V5-513 southbound 


21 


Note Options Considered 
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(a) Speed restrictions may apply to the entire procedure or to a specific point-in-


space. Use standard notes, where possible, so that the intent can be clearly understood by the 


pilot; e.g., “Do not exceed XXX KIAS until passing (fix name);” “Do not exceed XXX KIAS 


until leaving (altitude);” “Accelerate to XXX KIAS, if unable, advise ATC.” 


 








 
Following is an illustration of TF-to-CNF and VI-to-CF: 
 


 
Figure 1 TF to CNF Figure 2 VI to CF 
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Pilot Planning


Are pilots required to meet or exceed climb gradients?


Flight Standards – Pilot must comply with all published information


Are pilots required to comply with published altitude restrictions?
Flight Standards – Pilot must comply with all published information


ATC – Pilot must comply with all published information
Regulations - Pilot must comply with all published information


FAA Orders - Pilots are expected to determine if crossing altitudes can be met 
based on the performance capability of the aircraft they are operating


How do pilots determine the altitude restrictions can be met?


Published information on the charted procedure
Problem – climb gradient information for ATC restrictions is not 


published!
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Why are required climb gradients no longer published?


Problem 


Should aircraft be able to meet published climb gradients?
Aircraft should have the ability to meet climb gradients using a NORMAL climb 


profile


Order 8260.46F states – ATC CGs will not be charted


Urban Myth – True or false, the aircraft gives the pilots needed information to 
comply with published altitude restrictions.


False - Aircraft climb on a speed not a defined path!







Proprietary & Confidential
Page 4


• With critical climb gradients properly published pilot’s can meet climb 
gradients reviewed and approved by industry experts


• Pilots do not fly the climb profile as per OEM thoughts or guidance
• Pilots understand the climb profile is not linear
• Pilots understand how to meet properly charted climb gradients


Pilots and Climb Gradients
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DAL EMMTT 4 Departure


DAL Climb Gradient


Climb Gradient


Runway 31L to FLOWT (ACFT) 621 FT/NM
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TERPZ 6 Departure


BWI Climb Gradient


Climb Gradient


Runway 28 to FOXHL (ACFT)  480 FT/NM
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BWI TERPZ 6 Climb Gradient
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• Any climb gradient greater than 500 ft/nm requires AFS approval
• Use a linear slope calculation not a point to point calculation
• Publish climb gradients that comply with all restrictions
• ATC restrictions require a published climb gradient


Recommendations
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Questions
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What is a “Climb Gradient” 
NBAA Response to 
ACF IPG17-02-330 
ACF IPG 1702, Frederick, MD, October 2017 


Richard J. Boll II 
NBAA Access Committee 
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What is a “Climb Gradient”? 
TAKEOFF MINIMUMS: Rwy 34, 400-1¼ or std. with a min. climb of 555' per NM to 900. 


 Simple to appreciate 


 “Rise v. Run” value 555 Feet 


1 NM 
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TERPS Application 


 Defines Obstacle Clearance 
Surfaces 


Boeing Presentation to Society of Aircraft Performance & Operations Engineers 
– Atlanta GA, January 2017 
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TERPS Application 


 Defines the climb gradient 
 Achieve required obstacle


clearance 


 Pilot must climb 555’ per NM 
to 900’ 
 Or does it? 


Boeing Presentation to Society of Aircraft Performance & Operations Engineers 
– Atlanta GA, January 2017 
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Operational Application 
AC 120-91, Airport Obstacle Analysis 


 7. TERPS CRITERIA VERSUS ONE-ENGINE-INOPERATIVE REQUIREMENTS. 


 a. Standard Instrument Departures (SID) or Departure Procedures (DP) based on TERPS or ICAO Procedures for Air 
Navigation Services—Aircraft Operations (PANS-OPS) are based on normal (all engines operating) operations. Thus, one-
engine-inoperative obstacle clearance requirements and the all-engines-operating TERPS requirements are independent, and 
one-engine-inoperative procedures do not need to meet TERPS requirements. Further, compliance with TERPS all-engines-
operating climb gradient requirements does not necessarily assure that one-engine-inoperative obstacle clearance 
requirements are met. TERPS typically use specified all-engines-operating climb gradients to an altitude, rather than 
certificated one-engine-inoperative airplane performance. TERPS typically assume a climb gradient of 200 feet per nautical 
mile (NM) unless a greater gradient is specified. For the purposes of analyzing performance on procedures developed under 
TERPS or PANS-OPS, it is understood that any gradient requirement, specified or unspecified, will be treated as a plane which 
must not be penetrated from above until reaching the stated height, rather than as a gradient which must be exceeded at all 
points in the path. Operators must comply with 14 CFR requirements for the development of takeoff performance data and 
procedures. There are differences between TERPS and one-engine-inoperative criteria, including the lateral and vertical 
obstacle clearance requirements. An engine failure during takeoff is a non-normal condition, and therefore takes precedence
over noise abatement, air traffic, SIDs, DPs, and other normal operating considerations. 
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Operational Application 
AC 120-91, Airport Obstacle Analysis 


Boeing Presentation to Society of Aircraft Performance & Operations 
Engineers – Atlanta GA, January 2017 


For the purposes of analyzing performance on procedures developed under TERPS or PANS-OPS, it is understood that any 
gradient requirement, specified or unspecified, will be treated as a plane which must not be penetrated from above until reaching 
the stated height, rather than as a gradient which must be exceeded at all points in the path 


IFR Climb Gradient Surface 


Obstacle Clearance Surface 
/Obstacle Identification Surface 


DER 


ROC* 


Climb Gradient 
Termination Altitude (?) 
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Operational Application 
One-Engine Inoperative (OEI) Regulatory Takeoff Obstacle Clearance 


Boeing Presentation to Society of Aircraft Performance & Operations 
Engineers – Atlanta GA, January 2017 


 Climb Gradient Not Used 


 OEI Flight Path Flown 
• Mandatory part 121 & 135 


• Best Practice part 91/91K 


 Flight path defined by part 25 


 Published in the AFM 
• Speed 
• Thrust 
• Configuration 


• Bank angle 
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Operational Application 
All-Engines-Operating (AEO) Performance 


Boeing Presentation to Society of Aircraft Performance & Operations 
Engineers – Atlanta GA, January 2017 


 Climb Gradient Not Used 


 Flight Path Flown 


 Flight path not defined by part 25 


 Flight path is not published in the AFM 


 Advisory data may be furnished 
• Not all airplanes 


• Varied format 


 Performance variable 
• Pilot 
• Environmental 
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 AEO Flight Path 
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Boeing Presentation to Society of Aircraft Performance & Operations 
Engineers Atlanta GA, January 2017 


 


– 


For the purposes of analyzing performance on procedures developed under TERPS or PANS-OPS, it is understood 
that any gradient requirement, specified or unspecified, will be treated as a plane which must not be penetrated from 
above until reaching the stated height, rather than as a gradient which must be exceeded at all points in the path 
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9000B 


11900A 
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11900A 







 


  
  


 
  
  


 


  
 


NBAA Concerns 


 Climb gradient requirements during initial climb (prior to acceleration) are 
relatively easy to assesses compliance 


• Lack of data 
• Initial performance easy to assess based on pilot’s airplane knowledge 


 Climb gradients above acceleration altitude are problematic 
• Lack of data 
• Variable weather (e.g., wind, temperature, etc.) 


14 


• Variable pilot technique (e.g., configuration, speed acceleration, de-rate thrust, etc.) 
• ATC intervention 
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NBAA Proposal 
Climb Gradient for Obstacle: 
Climb gradient represents a surface that cannot be penetrated from 
above during the climb 


Boeing Presentation to Society of Aircraft Performance & Operations 
Engineers – Atlanta GA, January 2017 


IFR Climb Gradient Surface 


Obstacle Clearance Surface 
/Obstacle Identification Surface 


DER 


ROC* 


Climb Gradient 
Termination Altitude (?) 
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NBAA Proposal 
Climb Gradient for (ATC): 
Climb gradient represents 
the measure of aircraft 
performance required from 
the beginning of the climb 
to the stated altitude. 


Boeing Presentation to Society of Aircraft Performance & Operations 
Engineers – Atlanta GA, January 2017 
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NBAA Proposal 
Revision to AIM 5-2-8 b. 5. 


 5. (a): Climb gradients greater than 200 FPNM are specified when required to support procedure 
design constraints, obstacle clearance, and/or airspace restrictions. The climb gradient is treated 
as a sloping surface which must not be penetrated from above from the DER until reaching the 
stated height, rather than as a gradient which must be exceeded at all points in the path. 
Compliance with a climb gradient for these purposes is mandatory when the procedure is part of 
the ATC clearance, unless increased takeoff minimums are provided and weather conditions allow 
compliance with these minimums. 


 5. (b): Additionally, ATC required crossing restrictions may also require climb gradients greater 
than 200 FPNM. These climb gradients may be amended or canceled at ATC’s discretion. Multiple 
ATC climb gradients are permitted. An ATC climb gradient will not be used on an ODP. An ATC 
climb gradient represents a measure of aircraft performance required from the beginning of the 
climb to the published altitude rather than a surface that must not be penetrate or a gradient that 
must be exceeded at all points during the climb. 
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NBAA Proposal 
Revision FAA Order 8260.46  2-2-1 e. (2) 


(2) Charting a minimum climb gradient (CG). Establish a single minimum CG exceeding 200 ft per NM [400 
ft per NM for helicopters beginning at the initial departure fix (IDF)] whenever required for obstruction 
clearance and include the altitude to which the gradient is required in the Takeoff Minimums note; e.g., 
“(Takeoff minimums) with minimum climb of 300 ft per NM to 4300.” When a CG is necessary to support a 
shortened ICA that requires establishing a crossing altitude to ensure RNAV LNAV engagement occurs before 
turning (e.g., 500 ft per NM to 1300), a reduced, second CG may be established in this situation only (i.e., a 
maximum of two CGs). See applicable 8260-series orders for the appropriate criteria to use when establishing 
a minimum CG. A single ATC climb gradient is permitted on SIDs to meet published altitude restrictions; 
however, the ATC climb gradient must not be less than that required for obstacle clearance. Enter minimum 
CG and associated termination altitude for charting on the appropriate 8260-15 series form [see appendix D, E, 
or F]. 
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NBAA Proposal 
Revision FAA Order 8260.46  2-2-1 e. (2) 
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NBAA’s Proposal 


 Return ATC climb gradients to SIDs 
• Can be amended/canceled by ATC 


 Revise AIM to clearly define purpose of climb gradient: 
• Obstacle/procedure CG: Surface that cannot be penetrated from above 
• ATC CG: Reference for pilot to use in assessing overall required climb performance to the stated altitude 


 Concur with rest of SWA’s recommendation. Request: 
• Establish industry concurrence with any climb gradient exceeding 500 FPNM below 5000’ field elevation 


and 300 FPNM above 5000’ field elevation 
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Extra Slides 
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AFM Example OEI Takeoff Flight Path 
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Advisory All-Engines-Operating 
Climb Data 







 


 


  


25 


Should FAA Require All Engines Operating Flight Path Data 
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LAS Departures


BOACH 8 Departure                                           SHEAD 1 Departure







Proprietary & Confidential
Page 3


With 2NM visibility can I takeoff from runway 1R?


BOACH 8                                        SHEAD 1


Pilot Question
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Published Takeoff Visibility
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Event Review
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Pilot – Assigned the SHEAD1, can I takeoff from runway 1R


– The charted ceiling and visibility is 1100-3 with no STANDARD or LOWER THAN 
STANDARD statement.


– C056 states, when a published takeoff minimum is greater that the applicable standard 
takeoff minimum and an alternate procedure (such as a minimum climb gradient 
compatible with aircraft capabilities) is not prescribed, the certificate holder shall not use a 
takeoff minimum lower that the published minimum.


– The SHEAD 1 does not have an alternate procedure.
– Conclusion is we cannot takeoff with less than 3NM visibility.


– Why is there such a difference in takeoff ceiling and visibilities between the BOACH and 
SHEAD departures that use the same off the ground routing?


– With no “STANDARD or LOWER THAN STANDARD” statement can the pilot use the 
adequate visibility minimums published in the chart?


Questions







Proprietary & Confidential
Page 7


SAN Departures
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The weather was 1800 RVR with runway 9 in use
BORDER 7 Departure


Charted Takeoff Information


SAN Event
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Runway 27 Charted Takeoff Information


Question – Can I depart runway 9 with an 1800 RVR?


SAN Event
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Jeppesen Charted Information


FAA Charted Information


Event Review
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– Put yourself in the pilot seat and ask the question can I depart from runway 9?
- There is an alternate departure procedure and this complies with C056
- There is a difficult climb gradient that requires evaluation
- There is an RVR for runway 9
- The charted (10-9) takeoff visibility information differs from the SID
- There is NO low visibility information charted (10-9) for runway 9


Question – Can the pilot legally takeoff?
- An RVR is available and all the necessary lights and runway markings are present. 


However, I do not have any charted information (10-9 page) that says I can depart.
- Using Ops Spec 056 and 078 the pilots could depart using the alternate climb gradient.
- Non-standard information is leading to pilot confusion.


Questions
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• The FAA should provide clear information on charting of STANDARD or LOWER 
THAN STANDARD IF AUTHORIZED text.


• Remove all Ops Spec information from charts. The holders of Ops Specs can 
provide their pilots with low visibility information for which they are approved to 
use.


• Ensure all information on charted departures provide the pilot with consistent, 
accurate, easy to read visibility and climb gradient information.


• Continue to chart airports that meet the requirements for takeoff with an RVR 
lower than 500 feet.


Recommendations
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Thank you!
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SID/STAR Speed Restrictions 


Capt. Gerry O’Sullivan 


24 October 2017 


Presented to the ACF/IPG 







  


 
 


     


   
     


   
  


 


The Issue 


 Speed Restriction and Speed Notes are Becoming More 
Complex and Ambiguous. 


 Concern: Confusion Between Charted Speeds and 14 CFR 
Part §91.117 


– Requires flight crews to comply with speed restrictions below 
10,000 feet and while operating in or around controlled airspace. 


– Misinterpreting charted speed restrictions below 10,000 feet 
potentially reduces safety and exposes flight crews to 
enforcement actions. 


2 11/14/2017 Air Line Pilots Association, Int’l 







  


  FLOSSI 3 RNAV Arrival 


3 11/14/2017 Air Line Pilots Association, Int’l 



Presenter

Presentation Notes

Is this a speed restriction note or a note for aircraft that can fly faster than 250kts?  Several flight crews were asked to interpret the meaning.  Several answers were given.  Flight crews can misinterpret and violate 14 CFR 91.117 below 10K.







  


  PENNS 2 RNAV Arrival 


4 11/14/2017 Air Line Pilots Association, Int’l 



Presenter

Presentation Notes

PENNS is the exact opposite.  However, there’s still the probability of violating CFS below 10K.







  


 DSNEE 1 RNAV Arrival 


5 11/14/2017 Air Line Pilots Association, Int’l 



Presenter

Presentation Notes

The DSNEE 1 RNAV arrival has a speed restriction of 220kts at DSNEE.  There is not a speed restriction to reduce to 200kts or below.  MIDDS is under the Class B and inside the KSNA Class C.  QGATE and BREKE waypoints are below the 8,000 ft LAX Class B floor to the south.  Where does the aircraft slow to 200 to comply with 14CFR?







  


 DSNEE 1 RNAV Arrival 


6 11/14/2017 Air Line Pilots Association, Int’l 



Presenter

Presentation Notes

The DSNEE 1 RNAV arrival has a speed restriction of 22okts at DSNEE.  There is not a speed restriction to reduce to 200kts or below.  MIDDS is under the Class B and inside the KSNA Class C.  QGATE and BREKE waypoints are below the 8,000 ft LAX Class B floor to the south.  Where does the aircraft slow to 200 to comply with 14CFR?







  


  
  


   


   
 


  
  


Recommendation 


 Update speed restriction and speed notes to 
improve simplicity and uniformity. 
 Speed restrictions/notes should be charted in 


different colors 
 Charts that exceed speed limits below 10,000 


should have an FAA waiver statement. 
 Annotate Class B airspace boundaries on procedures 


below Class B floor. 


7 11/14/2017 Air Line Pilots Association, Int’l 







  


Questions: 


8 11/14/2017 Air Line Pilots Association, Int’l 
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Federal Aviation
Administration


• Originally introduced by ALPA; closed in 2000 with the decision 
that:


“Missed approach holding will be depicted in all cases on the 
approach chart, and on en route charts at the managerial discretion 
of ATC.”


• However….


ATC “Do Not Chart” Holding Pattern (99-
02-218)







Federal Aviation
Administration


8260.19 permits a missed approach holding pattern to not be 
depicted on an approach chart if requested by ATC:


Paragraph 8-6-6g:  “When charting of the missed approach holding pattern 
is not required by ATC, include the evaluated holding pattern information in 
the “Additional Flight Data” with the note ‘Do Not Chart.’ Additionally, 
document on the Form 8260-9 a reason for not charting.” 


Charting Missed Approach Holding












Federal Aviation
Administration


Example of Not Charting the Hold












Federal Aviation
Administration


• We say “do not chart” but we are silent on coding.
• Is there a human factors concern with not charting the hold?
• What is the expectation of the pilot when reaching the clearance 


limit without further ATC clearance?
• Should ATC determine when holding will not be charted?


Issues of Not Charting MA Hold












    
 


  


   


  


BRIEFING TO THE ACF CONCERNING 
IFPP PLENARY 14-2 ACTIONS 
PERTAINING TO CHARTING 


Federal Aviation 
Administration 


OKLAHOMA CITY, OK 


John Bordy 
Advisor to the US IFPP Member 



Presenter

Presentation Notes

While not actual accuracy available to the user today it translates to relative accuracy improvements and with the addition of an additional civil frequency (L2C or L5) it gets close to actual dual frequency performance.

GPS Spec
PDOP (Geometry) Availability
Specification - PDOP of 6 or Less, 98% of the time
Actual - 99.98798%
Horizontal Service Availability
Specification - 95% Threshold of 36 meters, 99% of the Time
Actual – 2.74 meters
Vertical Service Availability
Specification - 95% Threshold of 77 meters, 99% of the Time
Actual – 3.89 meters
User Range Error
Specification - 6 meters or Less, Constellation Average
Actual – see above








      
  


  


      


     


 
    
   


     
   


 


OVERVIEW 
• IFPP WORKING GROUP ADDRESSING INSTRUMENT PROCEDURE 
PROMULGATION, CHARTING AND DATA BASE ISSUES 
– Integration Working Group (IWG) 


• INTEGRATION WG MEETS QUARTERLY 


• MOST ACTIVE WG PARTICIPANTS WILL BE IDENTIFIED 


• REVIEW OF THE RESULTS OF MOST RECENT MEETINGS 
(MONTREAL, CANADA) 
– IWG Meeting (19-21 September) 
– Joint Session with the PBN and New Criteria WG (21 September) 
– IFPP Plenary 14-2 Integration WG Session ( 26-27 September) 


• INTEGRATION WG WORK PROGRAM IS DEVELOPED IN 
REPSONSE TO JOB CARDS 


2Federal Aviation 
Administration 


ACF Meeting 


October 2017 







 


 


 


 


MOST ACTIVE PARTICIPANTS 


• UNITED STATES 


• UNITED KINGDOM 


• CANADA 


• AUSTRALIA 


• NORDIC STATES 


• ARINC 


• ICCAIA 


• IFALPA 


• IATA 


3Federal Aviation 
Administration 


ACF Meeting 


October 2017 







  


     


       
 


  


   


      
    


 


HARMONIZATION OF CHARTING CRITERIA & DATA 
BASES 


• WP 2-002 CHARTING OF CONVENTIONAL NAVAIDS ON PBN 
CHARTS 


• THERE IS A NEED TO DISTINGUISH WHEN THE NAVAID: 
– Is Used for Conventional Navigation 
– It is not Used for Conventional Navigation 


• WHEN USED FOR CONVENTIONAL 
NAVIGATION 


• ONLY SYMBOL, PLAIN LANGUAGE NAME AND ID WHEN 
NOT USED FOR CONVENTIONAL NAVIAGTION 


4Federal Aviation 
Administration 


ACF Meeting 


October 2017 







  


    


  


    
            


   
     


    


 


HARMONIZATION OF CHARTING CRITERIA & DATA 
BASES 


• WP 2-004 RENAMING AND RELOCATION OF SIGNIFICANT POINTS 


• PAPER CALLED FOR RENAMING ONLY WHEN OPERATIONALLY 
REQUIRED 


• SECRETARIAT  IS HARD OVER: ANY RELOCATION, NO MATTER 
HOW SMALL , REQUIRES RENAMING OF THE SIGNIFICANT 
POINT 


• COMPROMISE: ANY CHANGE IN NAME OR LOCATION IS 
REQUIRED TO BE ANNOTATED AS A CHANGE IN THE STATE’s AIP 


• SECREARIAT MAY DEVELOP BULLETIN ON RENAMING AND 
RELOCATION OF SIGNIFICANT POINTS 


5Federal Aviation 
Administration 


ACF Meeting 


October 2017 







 
   


   


 
  


 


     


  


     


   
     


 


CLASSIFICATION OF ATS ROUTES 
• WP 2-017 CHARTING REQUIREMENTS FOR ATS ROUTES 


• FIRST STEP: RECLASSIFICATION OF ATS ROUTES 


• OLD CLASSIFICATION 
– Upper ATS Route Lower ATS Route 
– Area Navigation Route Helicopter Route 


• PROPOSED NEW CLASSIFICATION WITH AMENDMENTS TO ANNEX 
15 
– Conventional ATS Route Area Navigation ATS Route 


• PREFIX “K”  WILL STILL BE USED TO DESIGNATE A HELICOPTER 
ROUTE 


• PROPOSED REVISION TO ANNEX 15 
– Navigation Requirements Only Required for  Area Navigation ATS Routes 
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NAVIGATION ACCURACY REQUIREMENTS & ATS 
ROUTES 


• WP 2-044 NAVIGATION SPECIFICATION REQUIREMENTS FOR ATS 
ROUTES 


• NAVIGATION ACCURACY REQUIREMENTS ONLY APPLY TO AREA 
NAVIGATION ATS ROUTES 


• INTRODUCTION OF THE PRINCIPLE OF “CHARTING BY EXCEPTION” 
– Only Deviations from State’s Airspace Standards identified in Its AIP are 
Charted 


• WP 2-033 PROMULGATION AND DEPICTION OF RNP 0.3 FOR ALL 
PHASES OF HELICOPTER FLIGHT 
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PBN CHARTING 


• EXAMPLES OF VARIOUS FORMS OF PBN CHARTS REQUIRED FOR 
DOC 8697 
– SID 
– STAR 
– En Route 
– PBN to xLS 
– Helicopter 


• USE OF THE DOC 8697 “DONOLON FORMAT” 
– These Charts are Exemplars 
– Example Charts Depict a Way to Chart not the Only Way to Chart 
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DONOLON EXAMPLE: 


PBN TO GLS 
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SID/STAR TRANSITONS 


• NO CRITERIA EXIST FOR SID/STAR TRANSITIONS IN PANS OPS 


• RESULT: PROLIFERATION OF CHARTS DEPICTING A SINGLE SID OR 
STAR 


• DESIGN CRITERIA AND CHARTING STANDARDS REQUIRED FOR: 
– Transitions from Runway Ends and Different Airports to a Core SID. 
– Transitions from Core SID to En Route Structure. 
– Transitions from En Route Structure to a Core  STAR. 
– Transitions from a Core STAR to Runway Ends and Different Airports. 


• SELECT GROUP IDENTIFIED TO ADDRESS SID/STAR TRANSITION 
CONCERNS EXPRESSED BY THE FLT OPS PANEL 
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VISUAL SEGMENT SURFACE (VSS) PENETRATIONS 


• EXITING ANNEX 4 AND PANS OPS CRITERIA REQUIRES ALL VSS 
PENETRATIONS TO BE IDENTIFIED ON THE INSTRUMENT APPROACH 
CHART 


• SIGNIFICANT PROBLEMS WITH CHARTS WITH MULTIPLE LINES OF 
MINIMA 
– Different VSS Dimensions for Different Lines of Minima. 
– What Gets Charted? 
– Input from the Flt Ops Panel that Charting VSS Penetrations Could Lead to 
Cockpit Confusion. 


• WP 2-026  PROVIDES PROPOSED AMENDMENTS TO ANNEX 4 AND 
PANS OPS TODELETE THE REQUIREMENT TO “IDENTIFY VSS 
PENETRATIONS ON THE INSTRUMENT APPROACH CHART” 
– States May Continue to Chart  VSS Penetrations Ii They Choose to Do so. 
– States May Indicate on the Chart if a Surface is Clear of Obstructions 
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JOINT SESSION WITH THE PBN & NEW CRITERIA WG 


• PBN TO xLS 


• GBAS CAT II/III CRITERIA 


• PROPOSED ANNEX 15 AMENDMENTS CONCERNING GBAS 
– Requirements to Identify The GBAS Approach Facility Designation in the 
State’s AIP (One for Each GLS Approach) 


– Requirements to Identify the GBAS Facility Classification in the State’s AIP 
(One for Each GBAS Facility) 


• PROPOSED AMENDMENTS TO THE RNP AR PROCEDURE DESIGN 
MANUAL 
– Deletion of the Requirement to Always Chart an RNP 0.3 Line of Minimum 
– “RNP 0.3 Line of Minima Should Only be Charted  When Minima are 
Practical” 
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• When the name of an airport changes, all procedures at the airport 
must be amended.


• One reason is because the airport name is included on our 8260 
series forms that are part of the transmittal letters.


Removal of Airport Names on 8260 Series 
Forms
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  IFP Policy Documents 
• 7910.5D, Aeronautical Charting Forum 
• 8260.3C, US Standard for Terminal Instrument Procedures (TERPS) 
• 8260.15E, US Army Terminal Instrument Procedures Service. 
• 8260.19H, Flight Procedures and Airspace 
• 8260.26F, Establishing Submission Cutoff Dates for IFPs 
• 8260.32E, US Air Force Terminal Instrument Procedures Service 
• 8260.42B, US Standard for Helicopter Area Navigation (RNAV) 
• 8260.46F, Departure Procedure (DP) Program 
• 8260.58A, US Standard for PBN Instrument Procedure Design 
• 8260.59, US Instrument Flight Procedures Panel 
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Presenter

Presentation Notes

7910.5D.    Last issued Dec 2016.  Revised formatting, updated audience, increased time to prepare minutes from 30 days to 45 days. Updated distribution list, history of ACF, and related publications. 

8260.3C.    8260.3D in external coordination which closes end of this month. Primary change amends ILS final and missed criteria to mimic LPV criteria. Changes include clarification related to decel calculations for STARS,   added requirement to add an altitude restriction to any fix that has a speed restriction.  Revised requirements related to the evaluation of precipitous terrain (for other than approach procedures).  Added exceptions to the 1 SM rule if no parallel taxiway. Added language to support the “Established  on RNP/PBN” concept for simultaneous operations. 

8260.15E.    Last issued February 2007.  No immediate changes planned.

8260.19H.    Issued July 2017.  Increased magnetic variation tolerance for VORs from 3 degrees to 5 degrees.  Removed almost all IFP NOTAM policy since it’s been incorporated into Order 7930.2, Notices to Airmen.  Revised PBN requirements notes to support charting of PBN requirements box.  Next edition draft just starting; estimate publication 9 to 12 months.  

8260.26F.    Change 1 issued May 2017 to correct some dates in the timetable.

8260.32E.    Last issued September 2011.  No changes planned.

8260.42B.    Change 1 issued November 2012.

8260.46F.    Last issued December 2015.  New version should be out for external coordination in 60 days. New version removes all references to ARINC, removes references to turboprop and turbojet, added examples of speed notes to encourage standardization, clarifies Top Altitude requirements, removes requirement to document detailed list of takeoff obstacles from Form 8260-15B for SIDS, and insteads refers to Form 8260-15A for takeoff obstacle information. Adds requirement to always document Takeoff Obstacles on form 8260-15A, even when a graphic ODP exists.    

8260.58A.     Change 1 issued March 2017.  Added A-RNP to all sections to enable development of A-RNP IFPs.  8260.52B being drafted now to add RNP AR departure criteria and to incorporate the content of Order 8260.42B.  Expected publication late 2018.

8260.59.    Issued January 2013.
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