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 (8260.191) 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/lll, 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 NAVSPECSs 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 NAVSPECSs. 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 10Us 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 NOTAMSs 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-NOTAMSs. John indicates that FAA policy is



that T-NOTAMSs 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 STARSs (currently they are limited to ODPs and approach procedures).

John Bordy will research usage of the term “P-NOTAM".

Status: Item will remain open.

I. 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 ltems:
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 8260.191 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 ltems)

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 Iltem: 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 VNAYV 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
ACEF 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 & STARSs). 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 ltems:

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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Joel Dickinson

Requirement Notes on Instrument
Approach Procedures)

OPR AGENDA ITEM (ISSUE) REQUIRED ACTION

John Bordy 12-01-299: (Loss of CAT D Line of | will inquire within Flight Standards
Minima in Support of Circle-to-Land | to determine if it's possible to
Operations) provide relevant excerpts from draft

Order 8260.43C to both NBAA and
AOPA.

John Blair 12-01-301: (Publishing a Vertical John Blair will review proposed AIM
Descent Angle (VDA) with 34:1 language.

John Bordy Surface Penetrations in the Visual John Bordy to provide draft AIM
Segment, language to IPG patrticipants to
also includes issue 13-01-309) 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 13-02-312: (Equipment 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.
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John Bordy 15-01-321: Coding of Missed Look at hold down verbiage on all
Approach for ILS31L and ILS31R | missed approaches (throughout all
at KIFK procedures) in the NAS to identify
other locations, and look at coding
used.
John Blair 15-02-323: Depiction of Low, John Blair will track status of AIM
Close-In Obstacles on SIDs & changes; John Bordy will track
John Bordy ODPs Order 8260.46G changes.

John Bordy &

16-01-325: Priority of Terminal

John Bordy and NATCA PBN

NATCA (Bennie
Hutto)

John Bordy

“Top Altitude” Charting Constraints.

NATCA PBN Procedure Amendments. (Hutto) will work jointly on STAR

(Hutto) NOTAM process improvement.
John Bordy will look for a process
to streamline the method to
accomplish minor changes.

Gary Fiske & |16-01-326: FAA Order 8260.46F, 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 &

16-02-327: Arrival Holding Patterns

John Bordy and NBAA (Boll) will

terminus of DR (heading) segment.

NBAA (Rich Required for Approach Entry jointly consider comments received
Boll) 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 | Report on draft language changes
of Speed Restriction Notes on SIDs | in Orders 8260.191/.46G
& STARs
John Bordy 17-02-329: Need for CNF at 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
Subiject:

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:

e “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-conjunctionwith-vertically
guided-minbmums-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). Accordinghypiotsare-advised-to
o eripvenssrenchnresodurns e tdont

whero-thoestmursinb izoddosecniie-nndineson

be-initiated. Pilots must visually avoid any obstacles below the MDA.
Pilots that follow the-previoushy-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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NOT FOR NAVIGATIONAL PURPOSES - GlobalAir.com

BISHOP, CALIFORNIA AL-5737 (FAA) 17285
Rwy Idg 7498
APP GRS 0 a2 RNAV (GPS) Y RWY 12
Apt Elev 4124 BISHOP (BIH)
v MISSED APPROACH: (Do not exceed 250 KIAS until NEBSE)
A Climb to 13000 direct KUPLE and on track 160° to ROCOS
DME/DME RNP-0.3 NA and on track 115° to PULIE and on track 051° to WEBAT and
-9°C on track 341° to TEVOC and on track 322° to NEBSE and on
track 264° to BIH VOR/DME and hold.
ASOS OAKLAND CENTER RIVERSIDE RADIO UNICOM
119.025 125.75 284.65 122.6 123.0 (CTAF) @

! )
IAF 1 e & (IAF) \\JO S  Procedure NA for arrivals ot NIKOL
R(BRT)SA\ 12 NikgL S - S 1 northwest bound
> — 2
7% X 2,
/6750 343
4

8629 * ﬁCORUB
=
7y L0

s,
o
.
[
N
N

4
NG 7900
P o1b
Sy N6 (26)
MUBOE

A
ELEV 4124 | [TDZE 4123
/1
slo
B . Visual Segment-Obstacles. | 13000 | KUPLE ROCOS
gl %" HEGIT Q 160° Q
— MUBOE
9700 7, s, JAAKE
-~ ‘
8700[ 7 T6°ae HOSUM
7900 \7 20°\ l
~—3.5NM 2.6 NM 8.5 NM TNM f~—
CATEGORY A B C D
6600-114 6600-11, 6600-3
LNAV MDA | 5 177 (2500-1%) | 2477 (2500-112) | 2477 (2500-3) NA
MIRL Rwys 8-26, 12-30, and 17-35 Q) 6600-114 6600-11, 6600-3
REIL Rwys 12, 17, 30 and 35 CIRCUNG 1 5 176 (2500-1%) | 2476 (2500-11) | 2476 (2500-3) NA
BISHOP, CALIFORNIA BISHOP (BIH)

Orig-C 120CT17 37°22'N-118°22'W RNAV (GPS) Y RWY 12
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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?

e ACF #13-02-312
 US IFPP #16-02-35 PAls

Recommedations

» PARC Recommendations (2015)

8260.58

8260.58 / 8260.19 updates 39

TPP LEGEND update effort

Don’t worry...we’ve got a plan!

2 "
2\ Federal Aviation

ACF PBN Requirements Box ',64' /<) Administration
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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.

AR ETIF] (©) o




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?

| Mavigation specifications

| _ |
= ICAO PBN Manual

fnciudas & reguiremant for on-boasd
performance monionng and alerfing) performance mandonng and alering)

—— | — Doc 9613

Designation Drasignation Designation Designation
RNP 4 RNP 2 Designation RNAV 10 RNAV 5
RMNP with additional
RNP 2 RNP 1 requirements to be Oeaanie and RHNAV 2
Oceanic A-RNP det r;mln ol remole navigation RNAV 1
and remole RNP APCH (e ;g ‘30 4D} applications En-roufe and
navigation RNP AR APCH . 4 fermmnal navigaion
apphcations RMP 0.3 applications
En-rowte and
termmhal Ravigation
applicatons

Figure 1-A-1-3. Navigation specification designations

Table 1-2-1. Navigation Accuracy by NavSpec/Flight Phase

Flight Phase
s’;:::ﬁ::iﬁzn Enroute | STAR/ el [ iomediats Final Missed' | Departure
Domestic | Feeder/TAA |
RNAV 2 2 2 2
RNAV 12 1 1 1 1 1
FAAO 8260.58 [rue: :
- RNP 1° 1 1 1 1 1
RNP APCH™ 1 1 0.3940m" 1 ‘
A-RNP** 2or 1 1-0.3 1-0.3 1-0.3 03-1 TEPE
RNP AR APCH 1-0.1 1-0.1 0.3-0.1 1-0.1
RNP 0.3 0.3 0.3 0.3 0.3 0.3 0.3
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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 RNAYV 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

Federal Aviation

') Administration






Real World Examples....

RNAV 1 — GPS5 or DME/DME/IRU : RNP APCH -- GPS —- MIN RNP 0.3
From RYEDR and CPBBEO: Non-RNAV aircraft - RADAR required for procedure aritry

v

Simultaneous approuch-autherizee—BMETT RADAR required.
**RVR 1 BDD authorized with use of FD or AP or HUD h:: DA..

CARLSBAD, CALIFORNIA AL-5310 (FAA) 00000
e RNAV X RWY 24
L~ wa2ap | 245° lﬁNm MC CLELLAN-PALOMAR (CRQ)
< RNP APCH -- GP5, RF —- MIN RNP 0.3 ) c _
N For uncompensated Boro-VNA sfstens, LNAY/VNAY NA below -4°C (25°F) or MALSR M!S“ED AFFRG%CH'
A . 9 fMoperative MALSR, increase LNAV Cats A/B visibility to E Climb to 2000 direct
RWR 5000. Helicopter visibility reduction below RVR 4000 not authorized. @ 1 IBUGE and hold.
Inoperative table does not apply to LPY.
ATIS SOCAL APP COM PALOMAR TOWER* GHND CON CLNC DEL
120.15 127.3 323.0 118.6 (CTAF) (8 276.4 121.8 134.85
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Vanilla RNAV (GPS) IAP

TOROPAH, MEVADA, AL-423 {FAA] 17238
Ot angna | A cas [Mrida - TI8 RNAV (GPS) RWY 15
wisa | 150° [ioee.  s43p TONOPAH (TPH)
¥ A, Ml i | M AROASE i O
118675 119.35 2544 1250110
s 1S I
;B?* . BEWA, Al-4 |
|" WAAS R 7158
CH 42924 | AP CRS TEEEHQ 5430 RNAYV {GPS] RWY 15
wisa | 190° | el 5430 TONOPAH (TPH)
RNP APCH - GPS . i
} W When local altimeter not received, procedure NA. Circling to Tﬁg;;?ﬁir E:ﬂ_:—;l; ?E:TIL?ﬁndcllrmd.
3 Ewy 11-29 NA ot night. Night londing Rwy 15 Cat © NA.
R ASDG MELLS PP OO0 LI
&\ 118.875 110,35 254.4 123.01CTAF) 8
5 ALET {IF}
g e Ay GILVE
7 e e
3 & DB
3 .'f “-.II v 0gge

0y

e !
@& 69 by

T
GILVE r ¢I- 224% Fa

Federal Aviation

Administration






How about this hot mess?

| Apt Elaw

Cincling to Ry 25 MA of night,
D DWAES DAE RMP-0.3 MA, DEAE reguired.
B35 RMAY 1-GPS reguired.

# For Inop MALSE, increase SILS 15R o
Cals '-'i:ihi"l:r b 2 mile.

REMO/TAHDE INTL (BN

MISSED APPROACH: Climb o 13000 on tha RMAY missed
opprooch route to YAREL and hold, confinue climi-in-hald
fe | 2000,

| Missed appronth reguires & minlmum clims of 390 feet per
A b 000,

17285

ILS Z or LOC Z RWY 16R
RENO/ TAHOE INTL (R ND) D-ATIS

AL-Jd6 [FAA]

PP OO GO COM CLHC DEL

p——
\i Circling To Ry 25 MA of night JMISSED APPROACH: Climb to 13000 an tha RINAV missed
B B G M |MALR] oo et VARG and ok e i 7d 135.6 363.0 119.2 278.66 1263 353.9 121.9 3448.6 124.9 370.86
u?fl Dpé\;\;l?immseslslﬁkd ORI ﬁ&"fé’s"d’d’é”“‘m uires & minimum clirb of 390 feet par ' "J et L - 1} B
DA NORCAL APF CON |_RENOTDWER GAD CON P’ ~ | Frocedurs B for ™. B0
135.8 mu 119.2 279.55  126.3 353.9 | 118.7 257.8 | 121.9 348.6 124.9 370.85 f P a'-.-'p.f_dg, SUBGE a
A ¥rocedure NA ke ‘._ llllﬁje - WMISSED J WIgs r 184" (5.4 -
T {\:{C‘&;"mm . T tﬁﬂl 12000 T55% o L «._ ! o j"ﬂﬂ%!

'|<I|:ca,nd.

AMIES BDDO @5@;

SW-4, 120CT 2017 to 08 NOV 2017

LGB AQN B0 01 2102 190 24 TS

" F-e
: =
(=]
] =
a[] TnzE 4415 L, 4634 o
p A a
- ¥
1647 8.9 N7 % ; y =
Hrom FAF Hh':l - (=]
+ [13000] zaks/ USINE ¥ARKU VG5 and IL5 glidesalh not caincident \ ] ]
¥ -. ¥ | |veslangedoaTOH 7T H
i < e 124 & Discs 20MPO . =
H LRND [10.8) HINO
= jorwie far mulk p| HOMEL RO 108 Mi- P
= laciegs. SHIND \FNC;|82) 7400 L6 — 8000 i oy
2 ED 3::"'— 7500 &
T g 7400 653107 .
74
Bz A S TCH 59 , E
@ CATEGDRY B C | B 1 ')
o SIS 18R T /24 200 200-1) o
'4‘_:3 | AdTEE SIS 160 # S130WG 723 (800-1%) H -
5420740 [ 5420755 N » "
MIRL Rury 7-25 FAOCTR | 1d0s (1100-4) mus(uml-ﬂ\uoz” las ez i
REN Rwys 7, 161, 25, ond 34R 5420-1% 5420-1% ;
HIRL Bwys 16R-341 and 18L-348 [ CRaNG 10035 (1100-1%4 ]| 1005 (1100-14] é 20632100-3] g
REND, NEVADA 5]
Orig 28MAY1S IFION-11PAEW | - '
TDZE 441 :':-
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How about this hot mess?

| Apt Elev % REMCY TAHOE INTL (BN
Circling o Rwy 25 MA ot right. MISSED APPROACH: Climb o 13000 an tha RMAY missed
F:-y DAAES DWAE RMP-0.0 MA, DME reguired. opprooch route to YAREL and hold, confinue climi-in-hald

B35 RMAY 1-GP5 raguired. jo 13000,

# For Inop MALSE, increase SILS 15R o

RENO, NEVADA G Al 17285 3p M e | Missed appronth reguires & minlmum clims of 390 feet per
S ILS Z or LOC Z RWY 14R Cals wisibiliby s 2 1 mile. P 1o AT,

Chan 46 REMNO/ TAHOE INTL { RN ) =] O-ATS p—— G0 OO CLME DEL
M e ] 1356 363.0 | 119.2 278.55 126.3 353.9 121.9 348.6 | 124.9 370.85
(E8-15°¢ ugyzéﬁiﬁ?mgn:smlskal &% |::s‘£:d(?ppoo¢hmc fres & minimur i of 350 feat por T 7 T T

! o HM 1o 8000, = £, 3
DAl i} NORCALAFFCON |_RENOTDWER | GND CON { ,."J ~ | Frocedune MA for ™ B0 ool
136.8 363.0 i 119.2 279.55 126.3 363.9 118.7 267.8 | 121.9 348.6 124.9 370.85 I .. MME‘{T‘IUBGE .Iﬁqﬁ tﬁ é] =
VT ST \@gf‘ st L . - o V145 nortfiest ’
Gl 6] et oY) e 2 ) bound, RECIAR
BRI Y Sea AMIES

ZL TMS
(:l

NOW 2017

3 ] { Y =
3& REOD_!_ - E
TOZE 4‘415 1 D|5-r$ I-l-—I- I i IF} 21 :I:II:
‘ HRNG i hém {*® & s =
+ [13000] akel USIME vram\ r@l[ﬁlfflé%ﬁcgh?m‘mimidm\ \ | i t 1" ® 210 KlaS 1"‘" f g
g 3,08
<A it < ize| & ‘,R,fc',xﬁ)ﬁ”mpoo WALAR ! HOMEL E. . H:Ei—vrfq____ 7] =2
Vol MIF‘D \nloofjfs'z) 74 -wﬁ o 8000 HIND [B,7) - - r L s
#1750 567 2m ey g
7400 st A -"‘.': J}.fsl'ﬁ'll I: o = E
I 4 * - e - T
Cattcoay A & — © I|m_ B 15 2 -] I | I 1 — H
ol 5115 18eT /24_ 200 (200-%) L Mt i) ! ﬂg‘% e |
ST, aares SIS 167 138G 723 (80017 N 3 4718 | Aar i o T =1 —
N : L T fah - 1
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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:

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

RNAV approaches will have 2 Boxes, Hybrids will have 3. I
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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....

TBL 5-1-6

PBN/RNAV Specifications -
PBN/ RNAV SPECIFICATIONS RNP SPECIFICATIONS a
Al ENAYV 10 (RNFP 107y L1 RNP 4
FAA Ops
Bl RNAV 5 all permitted sensors 01 Basic RNP 1 all permitted sensors Approvals
B2 RNAV 5 GNSS 02 Basic RNP 1 GNSS
B3 RNAV 5 DME/DME 03 Basic RNP | DME/DME
B RNAV S VOR/DME 04 Basic RNP 1 DME/DME/IRU
B5 RENAV 5 INS or IRS
Bo6 RENAV 5 LORAN C 2 v : -
> 51 RNF APCH ity Required | Iltem10a | Item 18 PBN/ | Notes
= — ~
Cl RNAV 2 all permitted sensors 32 RNF APCH with BARO-VNAV 1AV 1 GR D2 If GNSS
2 RNAV 2 GNSS = SIS TG DIR D4 If DME/DME/IRU
"H with
C3 RNAV 2 DME/DME (special authorization required) 1AV 2 GR E’_j I: GNSSI ]
) 7 ] ; DIR If DME/DME/IRU
C4 RNAV 2 DME/DME/IRU T2 RNP AR APCH without RE , 4
(special authorization required) AV 2 GR c2 GNSS5 is required for
D1 RNAV 1 all permitted sensors T Routes
D2 RNAV 1 GNSS RNAV point to point RNAV G If GNSS
D3 RNAV | DME/DME | IFINS
D4 ENAV | DME/DME/JIRU DOR B4 If VO R,I'IDME
DR B3 If DME/DME

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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Cool...what if we added Flight Plan codes--what does
that look like in practice?

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
02 RNP 1 — GPS, RF — MIN RNP 1

means GPS is required to be operational for the navigation system on both the RNAVY 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 I RNAV 1 — GPS or DME/DME/IRU or DME/DME, FRT | signifies any listed sensor eligible for RNAV 1 is acceptable, and

Fixed-Radius-Transifion (FRT] furn capability is mandafory.

*Example:| €2 | 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.
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2
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

2 e
#\2\ Federal Aviation

) Administration



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?
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(@) 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 2-4-5¢e].

— 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 8260.19l:

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 8260.19:

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

(5) Anarrival holding pattern may be established at the beginning of an initial segment when

requested by ATC to support local operational needs or
one may be established to

accommodate descent gradient requirements and/or used-to-mandate-a-coursereversalwhen
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 8260.191 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:
NOTE-

— Current AIM guidance: Some approach charts have an arrival holding pattern
depicted at the IAF using a “thin line” holding symbol. It
is charted where holding is frequently required prior to

 Open — Pending ACF Comment starting the approach procedure so that detailed holding
instructions are not required. The arrival holding pattern
is not authorized unless assigned by Air Traffic Control.
Holding at the same fix may also be depicted on the enroute
chart. A hold—in-lieu of procedure turn is depicted by a
“thick line” symbol, and is part of the instrument approach
procedure as described in paragraph 5-4-9. (See U. S.
Terminal Procedures booklets page E1 for both examples.)
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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>
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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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Arrival holding required at BRBON on
(IAF) V5-513 southbound. ATC CLNC REQD
BRBON & .
© Request hold for arrival at BRBON on
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HOLD 4000 A NM

Arrival holding not required at BRBON
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Arrival holding required at JOXIT on V343
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Arrival holding required at BLF VORTAC 110.0 BLF
airway radials 122 CW 340 ATC CLNC REQD Chan 37
Request hold for arrival at BLF VORTAC
airway radials 122 CW 340 HOLD 4000
NoPT for arrival on BLF VORTAC bb“?/>
airway radials 340 CW 122. O R
M
IF 0 jl
NAYIC bﬁw \
IFJFZ [16.3 e 5
D\ A a \b
Arrival holding required at MENIN ; \
on V500 eastbound, V231 southbound. ‘%’0
ATC CLNC REQD &9%00
Request hold for arrival at MENIN S MENIN
on V500 eastbound, V231 southbound. HOLD 9000
%
7

NoPT for arrivals at MENIN on
V500 westbound, V231 northbound.
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ACF Consensus Required

« 8260.191 Change
* Proposed AIM/AIP guidance

e 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
Note Options Considered

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
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		EXAMPLE – 

		Planview Chart Note: <TBD> 

		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: 



		TR

		– 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 





		RD Recommendations & Actions 

		• 

		• 

		• 

		: Provide chart note describing arrival hold use for procedure entry 

		RD Recommendation





		• 

		• 

		• 

		: 

		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 







		• 

		• 

		– Pending ACF comment on alternate options 

		Open 







		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” 





		15 

		Figure

		Figure

		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” 









		Figure

		Figure

		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 Option
















(@) 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:

© APPROACH TRANSITION: O A

From CUTEL to BOILR [CFCDz], CUTEL , o0
220° hdg 2.9 & 162°  (if) * D20.@ONP | . 3 “
2.3 2600 NoPT. BOILR ' 1789’ 30
D16.0 ONP L ! = ’ g
éN i:\"; . &
=\ &/
— ’\//%
LS C:\O ~/29/\\~o'
(U62° 1115 IONP I B/
5 ANTON

o,
& A

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!

Page 2
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Problem

Why are required climb gradients no longer published?
Order 8260.46F states — ATC CGs will not be charted

Should aircraft be able to meet published climb gradients?

Aircraft should have the ability to meet climb gradients using a NORMAL climb
profile

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!

Page 3
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Pilots and Climb Gradients

» 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

Page 4
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DAL Climb Gradient

DAL EMMTT 4 Departure

WIGIS

N32 57.5 EMMTT
W096 52.8 wggg g;g
oy b . ZERLU
240 KIAS At or above N3 503
At or above WO9s 200
4.5 23.2
4000 \ a 21007 "
FLOWT ' 21007 082 +_1_'-}£':'_'l..2_.-;-<c>
N32 54.2 %)031'3* §:097°10000 335 .
W096 53.4 e ] ===2300r !
A BARYY 7 a-?s&
7 N32 54.6 W096 55. 0

[ max 210 KIAS
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This SID requires take-off minimums

(for standard minimums, refer to airport chart):
Rwys 13L/R: Standard (or lower than standard,
if authorized) with minimum climb of 500° per
NM to 1200°.

Rwys 31L/R: Standard (or lower than standard,

it authorized) with minimum climb of 500° per
NM to 1000".

Gnd speed-KT 73 | 100 [ 150 | 200 | 250 | 300

500" per NM 625 | B33 [1250( 1467|2083 2500

Climb Gradient

unway 31L to FLOWT (ACFT) 621 FT/NM

Southwest«






BWI Climb Gradient
TERPZ 6 Departure

e L TR -
& MY L1 wos s 1a | BAIL

8.4, ¥ ""\.-P' ) ®
',fﬁg C"?‘IPJ ‘\ix At or above Mc
1000 ‘1'-'3
13 9r 53030 <> 14000° WONCE
- 403.93 N3¢ 13.0 WO76 53.4
Iq or
.8

¥
o
u"ﬁ

5.1 SARLY

o
FOXHL ‘e K e *283° < 9RR° %0,
N39 02.8 WO77 22.2 F"':m f"}' 4900 %ﬁﬁ;a 'é:%*
- T -l
S b
“\ﬁéﬁq&‘/ ;\chgha‘ 11.&6 "’2??’(:

39.9 o/ oo’ TERPZ _
5000 4{:;"” " 4 ‘{,5 N39 13.3 WO077 08.3 Mol
I RI&.R#M-&-T] «274 of & \ At or above L
ERP — =
e e ST 11000

m'aﬁr—.‘f?’b& g:w
- R?I.h'ﬂ'dtﬂg'!i 3
15000 500 & . o °

\ \%_J{lﬁa<{> ~ AT‘ICID.E%GIVE Cllﬁrgg;rn ClalrEEFm

BUTRZ “ohQ .
077 477 80V, HIRCK L . . EAS

This SID requires take-off minimums

(tor stanhdard minimums, refer to airport chart):
Rwys 10, 15L, 28, 33L: Standard (or lower

than standard, if autherized), with minimum
climb of 500" per NM 1o 687", . .
Rwys 15R: S'EEdard lor lower than standard, if Climb Gradient

authorized), with minimum climb of 500" per NM

to 4000 Runway 28 to FOXHL (ACFT) 480 FT/NM
Rwy 33R: Standard (or lower than standard, if

authorized), with minimum climb of 500" per NM

to 800",

Ghd speed-KT T3 [ 100 ] 150 | 200 | 2530 | 300
500" per NM 625 | B33 |1250( 1667 [2083( 2500

St Southwests
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BWI TERPZ 6 Climb Gradient

This SID requires take-off minimums

(for standard minimums, refer to airport chart):
Rwys 10, 15L, 28, 33L: Standard (or lower

than standard, it authorized), with minimum
climb of 500" per NM to 667".

Rwys 15R: Standard (or lower than standard, if
authorized), with minimum climb of 500" per NM
to 4000°.

Rwy 33R: Standard (or lower than standard, if
authorized), with minimum climb of 500" per NM
to 800°.

Gnd speed-KT 75 1001 150 2001 25071 300
500° per NM 625 | 833 |1250]16671]12083]|2500
Southwests
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Recommendations

« 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

Page 8
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Questions
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DEDICATED TO HELPING BUSINESS ACHIEVE ITS HIGHEST GOALS. =— NBAA

What is a “Climb Gradient™
NBAA Response to

ACF IPG17-02-330 \
ACF IPG 1702, Frederick, MD, October 2017

Richard J. Boll Il
NBAA Access Committee
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What is a “Climb Gradient”?

TAKEOFF MINIMUMS: Rwy 34, 400-1"4 or std. with a min. climb of 555' per NM to 900.

= Simple to appreciate

555 Feet [«

= “Rise v. Run” value
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- - IFR Departure Procedure Design
TERPS Application TERPS/PANS-OPS “Standard” Gradient
ALL ENGINES OPERATING
IFR Climb Gradient Surface

Obstacle Clearance Surface

= Defines Obstacle Clearance /Obstacle Identification Surface*
Surfaces

Note: Neither TERPS nor PANS-
DER OPS adjust the required gradient for
‘low, close-in" obstacles. These
obstacles may penetrate the

* TERPS OCS and PANS-OPS OCS/0IS, without causing an
OIS origination points are defined increase in gradient required.
slightly differently

For training purposes only. Copynight © 2016 Bosing, See tilke page for delails

Boeing Presentation to Society of Aircraft Performance & Operations Engineers
— Atlanta GA, January 2017
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. - Vertical Obstacle ClI
TERPS Application

IFR Climb Gradient Surface

Obstacle Clearance Surface
/Obstacle Identification Surface Climb Gradient

= Defines the climb gradient

= Achieve required obstacle
clearance

= Pilot must climb 555’ per NM
to 900’

= Or does it?

« Required Obstacle Clearance
= 0.8% gradient (ICAO)
*  2L¥% of required gradient (TERPS)

[For training purposes only, Copyright © 2016 Boging. See litke page for details

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

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

Climb Gradient

IFR Climb Gradient Surface @ Termination Altitude (?)

Obstacle Clearance Surface
/Obstacle Identification Surface

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






= NBAA

Operational Application
One-Engine Inoperative (OEI) Regulatory Takeoff Obstacle Clearance

. . Vertical Obstacle Clearance
* Climb Gradient Not Used & Dispatch Takeoff Performance

= OEI Flight Path Flown ONE ENGINE INOPERATIVE
* Mandatory part 121 & 135 T
* Best Practice part 91/91K Szt Gl el
. . - = = — “Net” profile for
= Flight path defined by part 25 obstacle clearance .
: : >
= Published in the AFM Acceleration <
- Speed Engine ol retraction |/
* Thrust Fails ; “g\é,—% _______ r-f

+ Configuration
« Bank angle

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

* Required Obstacle Clearance
+ 0.8% “net to gross” conservatism + 35 ft

For lraining purposes only. Copyright © 2016 Boeing. See tilla page for detaits
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Operational Application
All-Engines-Operating (AEO) Performance

. ] Vertical Obstacle Clearance
Climb Gradient Not Used & Dispatch Takeoff Performance

= Flight Path Flown - — = = All-engine flight path ~

o : %
Flight path not defined by part 25 5;,?;2:--"&:1&";‘:,‘:‘%6 /\;ﬁ«

= Flight path is not published in the AFM - = = = “Net” profile for s

obstacle clearance ’1

Advisory data may be furnished A
* Not all airplanes Gearup retraction ,
* Varied format

Performance variable
- Pilot
*  Environmental

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

For iraining purposes only. Copyright © 2016 Boeing. See lille page for detals
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3000 GOLDMN FIVE Climb Gradients

Boeing 737
800 ft. flap retraction IVE DEPARTURE
%1 full takeoff thrust
optimum flap

s000 | weight equal to
allowable OEIl obstacle
weight for RWY 13, 15C

2000

4000

1000

3000

MSL Altitude - FT

1000

X
e

TRISK MASTT

A %
4 v 5 6 T? 8 9 10

Distance - NM _
For the purposes of analyzing performance on pro?ﬁ &L_ifeg developed under TERPS or PANS-OPS, it is understood
that any gradient requirement, specified or unspem >'will be treated as a plane which must not be penetrated from

right © 2016 Boeing. Si

above until reaching the stated height, rather than as a gradient which ' must B€ éxcéeded at all points in the path *






Rwy 8: Standard with minimum climb of 515’ per NM to 9000. = NBARAA

Minimum obstacle climb gradient after YUGLU is 420’
per NM to 11900.
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Elevation (Feet MSL)

12000

KABQ - MNZNO ONE RNAV SID
(Runway 08 Departure) v 1 1 900A

11000 —

10000 —

g

Terrain - 0,15 Half Width
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Terrain - 2,00 Half Width
= == Climb Gradient
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7000

Rwy 8: Standard with minimum climb of 515’ per NM to 2000.

Minimum obstacle climb gradient after YUGLU is 420

per NM fo 11900.
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Rwy 8: Standard with minimum climb of 515’ per NM to 9000. ==
Minimum obstacle climb gradient after YUGLU is 420’ — NBRARRA
per NM to 11900.
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10000 ——
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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.)
 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

Climb Gradient
IFR Climb Gradient Surface @ . Termination Altitude (?)

Obstacle Clearance Surface
/Obstacle Identification Surface

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






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].






NBAA Proposal

Revision FAA Order 8260.46 2-2-

TAKEOFF MINIMUMS:
Rwy 10R, 28L: NA-ATC.

Rwy 14, 10L, 32: Standard
with minimum climb of
500" per NM to 520.

Rwy 28R: Standard with
minimum climb of 500’

per NM to 520. ATC climb
of 500" per NM to 4000.
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LIOZ AON 60 01 LLOZ LDOZL €3S

v DEPARTURE ROUTE DESCRIPTION
TAKEOFF RWY 10L: Climb heading 099° to 520, then

direct CRRMN, then via depicted route to RBACK, thence. . . .

TAKEOFF RWY 14: Climb heading 141° to 520, then

Teft turn direct CRRMN, then via depicted route lo REACK,
thence. . . .

TAKEQFF RWY 28R: Climb heading 279° to 520, then

direct CRYER, then via depicted route to RBACK, thence. . . .

TAKEOFF RWY 32: Climb heoding 321° to 520, then

direct BAYBE, then vio depicted route to RBACK, thence. . . .

. .via depicted route to SLIDZ. Mointain 4000 or os
igned by ATC. Expect clearance to filed altitude

g
within 10 minutes after departure.

AMNDA TRANSITION (SLIDZ1.5LIDZ)

BRTHR

NOTE:  For Turbojets only. N egl]
MNOTE: I unable fo cccept minimum climb rates, CLNE DEL
advise ATC on initial conloct. 1216 7846
MNOTE: Tm;las 3 cog&Nw::i"Don isswed via PDC 12?';02%?:
or Palm Beach CL L ! o
NOTE:  DME/DME/IRU or GPS required. PALM BEACH TOWER
NOTE:  RADAR required. PALM BEACH DEP CON
NOTE: RMAV 1. 128.3 [Nerth]
MNOTE: For non-GPS equipped aircrafi: YRB and PBI 125.2 343.6 (South]
DMEs must be operational for tokeaff Rwy 101,
14, 32. VRB_ PBI, and PHK DMEs must be
operational for takeoff Rwy 28R. AMNDA
q‘ﬁf@ TAKEOFF MINIMUMS:
AT Rwy 10R, 2Bl MA-ATC.
SR 14, 10L, 32: Standard
sz N with minimum climb of
500° per NM 1o 520,
Rwy 28R: Standard with
5q° minimum climb of 500"
o o per NM 1o 520. ATC elimb

of 500" per NM to 4000.

RBACK
(P i
17 TAKEQFF OBSTACLE NOTES:
. Rwy 10U Light pole 1461° from DER, 843" right of centerling,
45" AGL/64" MSL.

; RIDRR

el
F&

Ry 14:

Rwy 28R:

PYRUT (4)
o
FNNS , oo 6“""'¢' R
5 . 7 AHABB
Fa
2 R
oy
S BAYEE
o2 <:< 520
p
& .
UTLEY ;?/ . o 520 Q‘:"‘.\
4000 <3 — 0990 3
| weEN T
CRYER 520 /‘pn _/ CRRMMN
ALY
20"

MOTE: Chart net fo scale.

TOP ALTITUDE:
4000

Rwy 32:

|

Transmission line tower, traffic signal, poles, and trees
beginning 849" from DER, 24’ left of centerline, up to
717 AGL/90" MSL Vehicles on rood, |iﬁhl poles, ond
trees beginning 168" from DER, 78" right of centedine,
uphr? 871;Ar3|..-"md l%’bn;'t?t. .

Li trees inning 1205’ from DER, 323"
Is?! OF:ewMiN. up to 63" AGL/82' MSL. Sign, light
pole, ond trees beginning 1233 from DER, 155" right
of centerline, up to 44° AGL/53" MSL.

Trees beginning 1993 from DER, 444 left of
centerlin, up to 69° AGL/88’ MSL. Trees beginning
1108" from DER, 548" right of centerline, up to 70"
AGL/8F ML
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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






DEDICATED TO HELPING BUSINESS
ACHIEVE ITS HIGHEST GOALS.
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AFM Example OEI Takeoff Flight Path

BoMBARDIER PERFORMANCE DATA
CHALLENGER 300
TAKEOFF
CLOSE-IN TAKEOFF FLIGHT PATH FOEING THT ST
FLAPS 10° Py - . .
! HHH {EEE EmaE IRSA SREEE RSSNNSRES NEREA NRESE SRESEIRESS NEEEY RARSERSSERERREE] :|: / CLOSE. g 1% et 9118 19 1 1 o v i i i
71| OBSTACLE CLEARANCE
f ot e H | T
AT o I e i FLAPS 15 | +
E / L = i
i { e 4 111}
5 )l / " [echient s e cwaE it
= HH LA T T o8 AL T T 496 30 KT 19 ORI
E HE 1T A7 : e e W 1. -
2 &3{-’5‘ P22t ot 3
E b i T L1 |- - ; 18
8 P = W S
g Hh gss“ 'GH.1 (Fr.‘ H HHH . 1 /// T
GR ) L~
g e A e e e e Ve A T - "J/—""En 1
s || L Lt T T 7z
& =] 1 20—
= oA AT A [ — o
e s e e N gy T L ] & T
— 2 =
o i : i 1 £ [ S
HORIZONTAL DISTANCE FROM REFERENCE ZERO - 1000 FEET e
0 H 4 6 8 0 12 14 1618 20 22 24 26 28 e
HORIZONTAL ERO - 100 METERS
EXAMPLE:
1. Cbstacie Distance. NOTE: To detenmine the indicated aftinde when obstacle clearance: | T : i i Jike 1l
(Horizontal fom Reference Zero).................. 5650 ft (1720 m) has been achieved, consull the GEOMETRIC HEIGHT TO = - S - T
2. Obstacle Height PRESSURE HEIGHT CONVERSION chart i t s
b y susface). 5201 i
3. Required Relerence Climb Gradien 0% T
600 1t il i
Figure 06-22-40 e
i Ak apsecyn 10-00-88 cean HITON 48w m
Airplane Flight Manual 06-22-49

DOT Approved
Rev 12, Jan 162009 CSP 100-1






BOMEB ARDIER TWO ENGINE PERFORMANCE

CHALLENGER 300

CLIME CAPABILITY

Advisory All-Engines-Operating

. 1 154 + 10°C |
400 250 KIAS /075 M|
I m a a . CLUME THRUST
] 30% C.G
350 ENGINE BLEED 0N
- ] EMGIME 4HD WING &/1 OFF |
45100 . T | L T .
® WEIGHT ISA-10°C ISA SA +10°C ISA +15°C ISA +20°C = 1
8 21,500 LB | Time Dist Fuel | Time Dist Fuel | Time Dist Fuel | Time Dist Fuel | Time Dist Fuel g 300
= Min. NM. Lb | Min NM Lb | Mn NM b |Mn NM Lb |[Mn NM Lb = ]
51 E 1
49 . 7
47 E E 250 ]
45 | 367 227.7 10034 | 371 2345 10476 o - 1
43 | 238 1430 7748 246 1512 8200 | 271 170.0 8953 | 30.1 1927 0638 | 344 2240 1050.1 = z ]
m 41 | 192 1132 6866 | 200 1205 7284 | 21.8 1341 787.0| 234 1467 831.9| 257 1620 8888 5 = 200
b - - 39 | 164 048 6267 | 172 1014 6654 | 186 1125 7171 | 198 1216 7530 | 214 1332 7975| = ]
m “E u 37 | 144 814 5794 161 875 6157 | 164 07.3 663.1 | 17.3 1045 6938 | 186 1136 7315| T ]
3 = 35 | 129 715 5400 | 136 77.2 5751 | 148 862 6196 | 156 022 6467 | 166 997 680.1 o 1
= g 33 | 116 634 5064 | 123 687 5386 | 134 768 579.8 | 141 818 6040| 150 883 6339 | = 150 .
3 ﬁ N 31 | 104 552 467.7| 11.0 598 497.0| 119 667 5333 | 125 707 554.1| 132 759 5802 § 4 © INTIAL WEIGHT (160 LB}
= w 23 53 481 4308| 98 522 4575 106 577 4689 | 111 609 5067 | 117 ©o2 5295 | = Sl AT s EvEL
@ E 27 B4 423 3072| 88 458 4211 | 95 503 4484 | 08 528 4638 | 104 565 4841 Q 100 -
2 E 25 76 474 3660| B0 404 3872| B85 440 4111 | BB 461 4246 | 093 492 4427 | g
o 3 23 6.8 333 3364| 7.2 357 3552 | 76 387 3761 | 7.0 403 387.9| 83 431 4040 1 o
P w 21 62 206 3081| 65 317 3247| 68 340 3430| 70 354 3533| 74 377 367a| = 4 s
3 5 19 56 265 2808| 50 281 02054| 61 300 3113| 6.2 a1.1 3202| 66 330 2323| O 50 iy
= a 17 51 236 2542| 53 240 2670 | 55 264 2808 56 27.3 2883| 59 288 2083| T ] =]
. 15 46 210 2282| 48 221 2394 49 233 251.2| 50 239 2574| 52 249 2650| ] 1 g
o 13 41 186 201.8| 42 194 215| 43 203 2214 | 44 208 2265| 45 214 22| S g 0] | | | | I | 5
11 36 161 1744| 37 167 1827| 38 174 191.0| 38 177 1951| 39 181 1994| ™ M o 1000 2000 3000 4000 5000 6000 7000  BOOD
9 30 133 1456| 31 130 1526| 32 144 1505| 3.2 147 1620| 32 140 1664 > RATE OF CLIME (FT/HiIM)
7 24 105 1159| 25 11.0 121.4| 25 114 1269| 26 116 1296| 26 11.8 1324 e BOH00_AED_ROGZ30_IMP_1D — 21,/01/2004
o3 5 18 76 B46| 18 70 886| 19 82 0926| 19 84 946| 19 B5 065 |"'I:
E‘L 3 11 46 518| 11 48 542| 11 50 566| 11 50 578B| 12 51 589 -3 Figure 04-02-1 (Sheet 4 of 6)
%E 1 04 15 76| 04 16 84| 04 17 194| 04 17 195| 04 17 199 a
- CLIMB SPEED: 250 KIAS up to 32,000 fest.

0.70 Mi above 32,000 feet.
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Should FAA Require All Engines Operating Flight Path Data

CGUMMARY:  Agenca Ttew ¥

Should the estanlishment of an all-engine ret take-off flight path be
requ red?

Departure crocadures published in FAR Part 9/ are develooad “rom crizeris
outlinec in the U Stancard for Termtna] Instrument Pracedures (TERPS). Stnce
these proceduras are soplicac’e to 271 categores of alrcraf%, mary uf wnich are
Pat requirac to meet FAR Part 25 engine-out performance, the degars

procedures are based on morre] all-engine operating afrcraft nnnr-eton; far
ohstacle clearance requirerents,

Tne question arises from the dynamic ¢ondition where, to facilizate afr sraffic
0w, Several departure tracks exist for a giver runway. Obstacles alung these
tracks require diffeseat perfarmance to assure obstacle clearance. When t
abstacle environment is such tnat ¢l‘md Gracients steeper than 200' per mile
(3.3%) are recuired, a climb gradient is pubiisned fer that ceparture route.
tccasionally the climd gradient pubiished exceeds enqine-out capability of the
afresaft, in which case o different procedure would be used o~ & contfingency
procecure wou'd have baen prepared sy the operatar in anticipation of sach an
event. Hewever, the alreraft certificatton pracedures do pot require the
all-engines perforwance to ke puolished in the aircra“t ““font manual. Since
these clinh gradients are rciated to obstacle clearance over on area hroaner
tnan tnat requiced for engineeout considerations, the question arises as te the
naed sstanlish the all-engine performance arof‘les as a cerurim:!on

racud revent.

Tre oginisns =are divides, with the
was ro need te carplic 2 corzificecfon nrocedures with aa a”l.erginec
perforrance requirgrent, They rucygnized Lie operationa] requirement far
all-engine performance in“ormation, but felt tais could be obtained frow the
nanufactices without résort?ng to the rulemating procedures 1nvalved in the
formal certification of the aircraft,

there

rity of comntars suggesting thal

One comanter dcreea with the need for all-engines flight path eata for certain
flight >Tanring and dispater purposes, but saw ro need Far comlicating the
cartification prucass since thess di'.l mar ba cbtaired “rom the marufacturess or
van ba calculated by the operators frow mamifacturer’s data.

Ar-u-lmr r.o-ennr ohserved that as long as the inttial thrust selected s rot

2n 30% of the thrust recu’sea ta meet the angine-out requirements of
cq«n‘ic.tmw. the a’lsengine fl°ght path will ot he critical and na
adaitional requirererts are fecessary.

7ne commerter pointed aut that clearance of ohstacles ny *he ame-engine
‘noperative rec take-off path will, unoes most circumstances, assure more than
adequate clearance for the all-engines operaticn, The areas o® concern

‘nvolved 101se abatement procedurcs and use of Automa=ic Takeoff Thrust Contral
Systems with less than full thrust duriag sakeoff. However, with the increasing
use of cuieter high by-pass ratic ergines, the necd for extreme nolse atatément
orocedures has reduced. Furthermore, if the inftizl thrust set for take-cff ‘s
not less than 90%, adequate clesrance of abstacies hy the all-engines-operating
clinb prof*le 1s assured.
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Pilot Question

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

BOACH 8 SHEAD 1

This SID requires take-off minimums This SID requires take-off minimums

(tor standard minimums, refer to airport chart): (for standard minimums, retfer to airport chart):

Rwys 1L/R: Standard with a minimum climb of 529’ Rwys 1L/R: 1100-3 with minimum climb ot 500°

per NM to 3700". per NM to 6000°.

Rwys 8L/R: Standard (or lower than standard, Rwys 8L/R: Standard (or lower than s*rand.?rd,

i authorized) it authorized) with minimum climb of 400" per

Rwys 19L/R: Standard (or lower than standard, NM to 8000°.

it authorized) with minimum climb of 285" per Rwys 19L/R: Standard (or lower than standard,

NM to 5600". it authorized) with minimum climb of 483" per

Rwys 26L/R: Standard (or lower than standard, NM to 9000°.

if authorized) with minimum climb of 270" per Rwys 26L/R: Standard (or lower than standard,

NM $o 5500 it authorized) with minimum climb ot 470" per
NM to 9000°.
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Published Takeoff Visibility

TAKE-OFF & OBSTACLE DEFARTURE FROCEDURE

Ewys IR, 8L/RK

Rwy 17K

With Mim climb of

242" /MM 1o 3400°

dequate
. STD
Vis Ref Adegquate -
Wis Ref o
182
1 1
Eng
o Va ] Va4 ]
Eng /2 /2
Rwy 19L Rwy 26L
With Mim climb of With Mim climb of
256" /MM 1o 3400° 214" /NM 1o 2400°
Other
Adequate Adeguate -
Viz Ref =D Vis Ref o
182
fn3 1 ] 1 ] !
TY /4 | /4 ] 300-2Y,
Eng /.2 f"ﬂ
Rwy 1L Ewy 26K
With Mim climb of With Mim climb of
269°/NM 10 2300" 270" /NM to 2400°
A Other N Other
equate - dequate
Viz Ref sTo Vis Ref D
182
Eng 1 ] 1 ]
Y /4 | 300-1 V4 | 400-2Y:
Eng Z'IE .",2
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Event Review

TP S - F T, MCCARRAN INTL (LAS)
e TAKEOFF MINIMUMS AND (OBSTACLE)
] ] DEPARTURE PROCEDURES
: Va 7, va 7, AMDT 8 17229 (FAA)
Ry 1oL Ry 261 TAKEOFF MINIMUMS: Rwy 1L, 300-1 or standard with
" i o 305 "B o o 2a00” minimum climb of 269" per NM to 2300. Rwy 19L,
e pad standard with minimum climb of 256’ per NM to 3400.
5 ! » ! — Rwy 19R, standard with minimum climb of 242" per NM
/2 Y2 to 3400. Rwy 26L, 300-2 1/4 or standard with
T T minimum climb of 214" per NM to 2400. Rwy 26R, 400
R other P -2 1/2 or standard with a minimum climb of 270’ per
T ] NM to 2400.
% Vi 7 300-1 Va 7 400-2Y
e Southwest.
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Questions

Pilot — Assigned the SHEAD1, can | takeoff from runway 1R

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

— CO056 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?
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SAN Departures

= !
g o |
b o & 2l
: JULIAN o L
g 2 1140 P gl
; o MISSION BA N33 0B.4 W116 35.2 = .
w 117.8 MZB G = il
.......... €
N3Z 46.9 W117 13.5 1 o |
e
b -
MOT TO SCALE g _g'
IMPERIAL -
(=) - m
||1'| ”5 ';' I % m <
HSE-H'? WHS 3.5 -
A =]
"-."I . -
M ;:5
wm D z
IMPERIAL om|Toe
(BRORT.IPL) . oD%
_ = R250 = % oE
—— =
0 7000 61007 w5 39 = I
64.3 _|-=3
=z
-
m E.E =
OBSTACLES s =5
For TAKEQOFF OBSTACLE MOTES see 10-3061. ?';_m
— POGGI -
£ N ke-off w 109.8 PGY 4
=0 This 31D requires take-off minimoms L omeh = == =2
Z| (for standard minimums, refer to airport chart): NI 36.6 W16 38.7
el Rwy @ 400-1 with 2 minumum climb of 510° . di : . I
Z1 per MM 1o 1900°, or standard [or lower than Direct |sfan.ce rarm 5_‘32 Diego Int
gl standard, if authorized) with a minimum climb (Rwy Qr'r To: BROWS 22 MM
SN of 686 per NM to 1900, [Rwy 2T) to: PGY 13 MM
Sl Rwy 27: 400-2 1/7 or standard (or lower than
=1 .. p - e i L ol
;! .~;=3n:|;rd, IFNE;:"T‘:‘-IDlelig:j with a minimum climb WY INITIAL CLIME TOF ALTITUDE
S e 9 Climb on heading 093° 1o intercept MZB R-096 to BROWS. oioe
¢f [Gndspesd KT | 75 1100 1150 | 200 | 230 | 300 47 | Climb on heading 276° until D19.0 PGY, then turn LEFT on heading 123° e
; 353" per HM 441 | 588 [983 |[1177 (1471 |1T65 to intercept PGY R-260 and PGY B-049 to BROWS. )
= 610" per HM Te3 (1017 (1325 |2033 |2542 |3050 ROUTING
g £86' per MM 858 (1143 1715 [2287 |26858 |3430 At BROWS, via transition or assigned route. MAINTAIM assigned altitude. EXPECT filed altitude
; flight level 10 minutes after departure.
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SAN Event

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

This SID requires take-off minimums

(for standard minimums, refer to airport chart):
Rwy 9: 400-1 with @ minumum climb of 610°

per NM to 1900, or standard (or lower than
standard, it authorized) with a minimum climb
of 686" per NM 1o 1900".

Rwy 27: 400-2 1/2 or standard (or lower than
standard, if authorized) with a minimum climb
of 353" per NM to 400°.

Charted Takeoff Information
ADDITIOMAL RUNWAY INFORMATION

USABLE LENGTHS
—— LANDING BEYOND
RWY Threshold | Glide Slope | TAKE-OFF | WIDTH|
9 HIRL CL MALSR TDZ @ PAPI-L  grooved RVR|€7280°2219m| 6266’ 1910m 200°
27 | HIRL CL_MALS TDZ €@ PAPI-R _grooved RVR| 7591'2314m | . 61m
Rwy 9

With Mim climb of 290° /MM to 900°

400-1%

Page 8 ®
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SAN Event

Runway 27 Charted Takeoff Information

TAKE-OFF & OBSTACLE DEFARTURE PROCEDURE  [AMEND 9)

Rwy 27

With Mim climb of 353" /NM to 500°

Both RVRs are reguired & controlling STD
Adequate Other

CL & HIRL CL, or Vis Ref 3 & 4Eng | & 2Eng

RCLM & HIRL

TDZ RVR 5 oz rvRk 10

vk 16 or ]»"r.d rvR 24 or I-"HI pvkr 50 o | 400- 25;2

Rollowt RVR 5§ Rollowt RVE 10

Question — Can | depart runway 9 with an 1800 RVR?

Ay Southwests

Proprietary & Confidential





Event Review

Jeppesen Charted Information

Rwy 9

With Mim climb of 290°/NM to 900°

400-1%

FAA Charted Information

SAN DIEGO, CA (CON’T)
SAN DIEGO INTL (SAN)
TAKEOFF MINIMUMS AND (OBSTACLE)
DEPARTURE PROCEDURES

AMDT 9 16315 (FAA)
TAKEOFF MINIMUMS: Rwy 9, 400-1% w/min. climb of 290' per NM to
900. Rwy 27, 400-272 or std. w/min. climb of 353' per NM to 500.

Page 10
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Questions

— Put yourself in the pilot seat and ask the question can | 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, | do not have any charted information (10-9 page) that says | 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.

Page 11
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Recommendations

* 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.
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Thank you!
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The Issue

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

= Concern: Confusion Between Charted Speeds and 14 CFR
Part §891.117

— 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
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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
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Presenter

Presentation Notes

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





DSNEE 1 RNAV Arrival
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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
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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 waliver statement.

= Annotate Class B airspace boundaries on procedures
below Class B floor.
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Questiohs:

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

« 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.”

(7]
e However.... o = o
PP CRS Ry ! RNAYV (GPS) R

LAS VEGAS/MC CARRAI

NG Not received, use North Los Vegoas
aoll MDAs 40 feet MISSED APPROACH: Chimbing left tumn o
LAPIN and hold
Los Vegos altimeber seffing
LAS VEGAS TOWER GND CON
8.75 257.8 (Rwy IL/I5R, IR/19U) | 121.1 270.8 Eof IR/15L
9.9 257.8 (Rwy 7L/25R, 7R/251) 121.9 254.3 Wol 1R/19L | |

ATIS LAS VEGAS APP CON
132.4 125.025 379.15

1
1






Charting Missed Approach Holding

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.”

- Y

RNAV (GPS) R

AS VEGAS/MC CARRAI

MISSED APPROMCH: Chimbing left turm o
LaFN and hoid

2\ Federal Aviation
Administration











Example of Not Charting the Hold

MISSED APPROACH: Climbing
right turn to 2500 on HUB R-221

493 A
' 4G to KEEDS INT.
TN
2049 M\ 2049
A33T
Edﬂﬁ ff‘ﬂﬂzzu
RUPRE BWI7a11c 243 {IF)
A 1100 VAGGE
vé}]vl;ﬂﬁ j"':-@ A Eﬁgﬂ___‘ﬁ}
215 a 250t [FAF) [6.2) ¥
319 HEGRE

R .
z\ Federal Aviation

%) %\5 Administration
rRR

NisT










Issues of Not Charting MA Hold

« 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?

—_ =
e T\ ==
LAS S, NEVADA, AlL-S&562 (FAA)
PP CRS | Rwy Idg 8745 RNAV GPS) R
B (GPS)

LAS VEGAS/MC CARRAI

- 218
- = oter seing not recered, ue Morh Lo Vego
L O A altimeter setting ond increase oll MDAs 40 feer SSED A PPRC)AC 1: Chmbing left rurn %o

—m 5144 e120 - DME/DME RINP- 0.3 NA AAPN and
- secial Pl VDR MNA when us Nor Veoo meter sening

e = = - LAS VEGAS TOWER GMND COMN

[} “ote S FAS APP CON | 41148.75 257.8 (Rwy IL/15R, IR/190 | 121.1 270.8 E of 1R/191

.3/ ,11- . 132.4 25 025 379.1S | 119.9 257.8 (Rwy 7L/25R, 7R/251) 121.9 254.3 Wl IR











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

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)

— WG 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

ACF Meeting
October 2017

%\ Federal Aviation
=/ Administration






MOST ACTIVE PARTICIPANTS

UNITED STATES
UNITED KINGDOM
CANADA
AUSTRALIA
NORDIC STATES
ARINC

ICCAIA

IFALPA

IATA

ACF Meeting
October 2017

%\ Federal Aviation 3
=/ Administration






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 Symbol

Name

& Type of aid

KAVRAN =
VOR/DME 115.0 reqeiicy
KAV —_— Identification
- anhd morse code

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

ACF Meeting
October 2017

>\ Federal Aviation
'z Administration






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

ACF Meeting
October 2017

%\ Federal Aviation
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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

ACF Meeting . Federal Aviation
) ¢/ Administration
October 2017 e,

NigTRF





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

ACF Meeting
October 2017

%\ Federal Aviation
=/ Administration






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

ACF Meeting . Federal Aviation
) ¢/ Administration
October 2017 e,

NigTRF





INSTRUMENT GBAS AERODROME ELEV 30 m APPF 1193 DONLON/Intl (EADD)
APPROACH CH 39805 HEIGHTS RELATED TO TWR 1181
CHART - ICAO G27A THR RWY 271 - ELEV 20 m L TWR 1181 GLS RWY 27
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SID/ISTAR 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

ACF Meeting ﬁ.% Federal Aviation 10
October 2017 »\/s/ Administration

NigTRF
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C-ATIS ARR 1334
PHILADELPHLA AFF COMN

124,35 319,15

FHILADELFHA FIMAL COMTROL
1254 243,125

FHILADELFHIA TOWER

1185 327.05

{Rowrys L/ 27R, B/ 26 and 17/35)
1351 327.08

JOHNSTOWN TRAMSTIOM [JST.BOJIDZ):
PHILIPSBURG TRAMSTION {P5B.BOJIDZ):

From HAR VORTAC, thence BOUHN, thence LRF VOR/DME, thence TRAGG,
thence BUNTS,
WHEM PHILADELPHIA INTL IS LANDIMNG RWYS 271/27R, thence SCOOL, thence BOJID, thence HIFAL,

Ry 9R/271)
?5%‘7?; . thence EYRIE, thence FERUS, depart FERUS heading 085°, expect RADAR vectors to final approach.
CINC DEL WHEN PHILADELPH|A [NTL |S LANDING RWYS 9L/9R, thence SCOOL, thence KYILL, thence EXFRS,
T1BES 3484 thence WHEYY, depart WHEYY heading 265°. Expect RADAR vectors fo final approach.
PHILIPSBURG M
PSB
c\ 7 SCOO0L
JOHNSTOWN i 720K
ST G437 BUNTS
¥ When landing When landing Rwy $L/9R
/ MIROY Rwy 9L/9R or 27L727R  ©xPect to cross af 6,000
000 COFAX LOMON MREEEURG expect to cross of 8,000° BOJID
.{IEU)? [?] il [0 L S, . [ 270K
- 22) {19) Iéf?ﬂ..h MNFR%STER ' When landing Rwy 271/ 27R
7 ’m expect to cross at 4,000
BOUHN 7 R0 —o -
"4 ace ) 08
e FERUS
Bl 0D Eeectto
M‘r cross at 4,000
NOTE: RADAR REQUIRED, E%E
. 14 -
NOTE: DME/DME/IRU or GPS required. =765 ”v \ EXPRS
WHEYY TO0K
NOTE: RNAV 1. oy Boar

MCTE: Chart not fo scale,
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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 FIt 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 li They Choose to Do so.
— States May Indicate on the Chart if a Surface is Clear of Obstructions

ACF Meeting . Federal Aviation
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JOINT SESSION WITH THE PBN & NEW CRITERIA WG

PBN TO XLS

GBAS CAT I/l CRITERIA

PROPOSED ANNEX 15 AMENDMENTS CONCERNING GBAS

— Requirements to ldentify 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”

ACF Meeting *f. Federal Aviation 13
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Removal of Airport Names on 8260 Series
Forms

 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.

CTYANDSTATE ELEVATON: 22— TDZE: 2 FACILITY [ PROCEDURE NOJAMDT NO.EFFECTIVE DATE: ~ [sup: "= R g™
WEST PALM BEACH. FL AIRPORT NAME: IDENTIFIER: ILS ORLOC RWY 9R, AMDT 2, 12/07/2017 AMDT 1B
’ I-GHO -
NORTH PALM BEACH COUNTY GENERAL DATED 042712017
AVIATION
FAA FORM 8260 - 3 / April 2006 (computer generated) PAGE 1 OF 3 PAGES
AIRPORT AIRPORT ID ORIGINAL/AMENDMENT Q7Y STATE
GERALD R FORD INTL KGRR RNAV (GPS) RWY 26L 1C GRAND RAPRIDS Mi
AIRPORT ELEVATION IDZE SUPERSEDED ORIGINALJAMENDMENT DATED MAG VAR EPOCH YEAR
794 790 RNAV (GPS) RWY 26L 1B 1272017 BW 2020
EACILITY COORDINATES OF FACLITIES ACTUAL EFFECTIVE DATE REQUIRED FFFECTIVE DATE CANCE] SUSPEND
RNAV 3/29/2018 ROUTINE
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IFP Policy Documents

e 7910.5D, Aeronautical Charting Forum

 8260.3C, US Standard for Terminal Instrument Procedures (TERPS)
o 8260.15E, US Army Terminal Instrument Procedures Service.

o 8260.19H, Flight Procedures and Airspace

o 8260.26F, Establishing Submission Cutoff Dates for IFPs

o 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
o 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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