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Paragraph 88.

Background: Flight Standards clarification is based on the safety risk assessment of
proposed modifications to the departure initial climb area (ICA).The clarification will assist
in identifying obstacles pertaining to hold lines while implementing proposed modifications
to the departure initial climb area

Issues: Per the definition of an Obstacle in FAA Order 8260.3, a taxiing aircraft is
considered an obstacle except where operational restrictions prevent taxiing operations
during takeoff and landing. Flight Standards considers the hold line placement based on the
proposed modification to the ICA as described in SRAR [Proposal for Change to FAA Order
8260.3, United States Standard for Terminal Instrument Procedures (TERPS), Departure
Initial Climb Area (ICA)] (attached) as an operational restriction outlined in the definition.
This clarification may be used until Flight Standards processes changes to affected 8260-
series directives.
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Executive Summary

Title: Proposal for Change to FAA Order 8260.3, United States Standard for Terminal
Instrument Procedures (TERPS), Departure Initial Climb Area (ICA)

Initiator: Daniel Wacker

Initiator’s Organization: Flight Technologies and Procedures Division, Flight Procedures and
Airspace Group

Initiator’'s Phone Number: (405) 954-1264

Office of Primary Responsibility (OPR): Flight Technologies and Procedures Division, Flight
Procedures and Airspace Group

OPR Point of Contact (POC): Thomas J. Nichols
OPR POC Phone Number: (405) 954-1171
Submission Date: November 26, 2019

Version Number/Revision Date: 1.0

Summary of Proposed Change/lssue: The Airport Obstructions Standards Committee
(AOSC) requested that the Flight Procedures and Airspace Group evaluate modifying the
departure initial climb area (ICA) surface based on issues with non-standardized
departure/approach hold guidance, airport and air traffic control (ATC) procedures, signage, and
markings. Subject matter experts (SMEs) from Aviation Safety (AVS), Air Traffic Organization
(ATO), Office of Airports (ARP), Department of Defense (DoD), and industry partners completed
a review of the current system and identified proposed changes that could be made to the ICA.
The changes could provide major benefits to the ARP and the ATO concerning changes to
departure/approach hold signage and marking.

Methodology for Moving through Safety Risk Management (SRM) Process: The panel
tailored the steps and processes from FAA Order 8040.4, Safety Risk Management Policy, to
work through the SRM process.

System Description: The current system for instrument flight procedures departures includes
rules, standards, and guidance from Federal Aviation Regulations (FARS), Certification
Standards, FAA Orders, Manuals, Handbooks, Advisory Circulars (ACs), Operations
Specifications (OpSpecs), and test standards. The criteria for evaluation of the ICA is contained
in FAA Order 8260.3, United States Standard for Terminal Instrument Procedures (TERPS).

Hazards/Risk Assessment: Two hazards were identified by the safety risk assessment panel.
Both were determined by the panel to be low risk and that the safety risk is acceptable without
restriction or limitation.





Background/Overview

The AOSC identified that approach hold guidance, procedures, signs, and markings are not
standardized across FAA lines of business (LOBs). Approach hold areas are locations on
taxiways or runways in the approach or departure areas of a runway designated to protect
landing or departing aircraft. These locations are identified by signs and markings. ATO, in
cooperation with the ARP, addressed the lack of standardization. To assist with lessening the
impact to the National Airspace System (NAS), the AOSC requested that the Flight Procedures
and Airspace Group engage with stakeholders and evaluate the possibility of modifying the
departure ICA surface. Adjusting the starting width of the ICA could provide major benefits to
the ARP and ATO when installing new holding position signs used for the protection of the
approach and departure areas. A workgroup of SMEs from AVS, ATO, ARP, DoD, and industry
was created to complete the evaluation. The group reviewed the current criteria.

Current criteria: FAA Order 8260.3 defines the current departure ICA as centered on the
runway centerline extended and used to evaluate obstacle clearance during a climb to 400 feet
above the departure end of the runway elevation at a standard climb of 200 feet per nautical
mile (NM). The ICA length is normally 2 NM long. The ICA beginning width is 1000 feet wide
(+/- 500 feet perpendicular to runway centerline). The area splays outward at a rate of

15 degrees relative to the extended runway centerline. This evaluated area is an obstacle
clearance surface (OCS) [see Figure 1 and Figure 2].

Figure 1: Current Initial Climb Area
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Figure 2:
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FAA Order 8260.46, Departure Procedure (DP) Program, describes what to do if the OCS is
penetrated. Penetrations to the OCS are mitigated based on where they fall within the ICA and
how much they penetrate by. See Figure 3 for current guidance.

Figure 3: Order 8260.46, Table 2-1-1 Except

Situation

Action

TERPS diverse departure obstacle assessment identifies
obstacles within the initial climb area (ICA) that require a Climb
Gradient (CG) greater than 200 f/NM to an altitude of 200 feet
or less, above Departure End of Runway (DER) (commonly
referred to as “low, close-in obstacles™).

Establish a DP that provides the pilot a note identifying the
obstacle(s) type, location relative to DER, height (AGL), and
elevation (MSL). See appendix D for recommended
publication text available.

TERPS diverse departure obstacle assessment identifies
obstacles that require a CG greater than 200 f/NM, to an
altitude greater than 200 feet above DER.

A) Obstacles located within the ICA (extended) 3 statute
miles (SM) or less from DER: Establish a DP using one
of the following options (listed in order of preference):

1)  Publish a textual or graphic route/sector to avoid
the obstacle(s) with standard takeoff minimums and
standard CG, or

2)  Publish a ceiling and visibility to see and avoid the
obstacle(s) with the option of standard takeoff
minimums with a minimum CG to a specified fix or
altitude that provides obstacle clearance with a
standard CG, and:

a) Provide a note identifying the obstacle(s),
which specifies the obstacle description,
location relative to the DER, height (AGL),
and elevation (MSL), and

b) For ICA (extended) obstacles that penetrate
the 40:1 OCS by 35 feet or less, provide an
option to reduce takeoff runway length to
accommodate the most penetrating obstacle
hased on a standard 200 ft/NM climb gradient,
or

3) A combination of options 1) and 2) above.






Change proposal: The group evaluated TERPS departure assumptions, departure hazards
and identified two potential changes. The changes were based on the work group discussions
that the likelihood of a successful departure being 500 feet left or right of the runway centerline
at DER elevation was unlikely.

¢ The first potential change was to narrow the beginning width of the ICA based on MITRE
Technical Report Definition of Consolidated Containment Surfaces: Analysis of Aircraft
Track Dispersion in the Near-Airport Environment (MTR 140392), September 2014. The
potential change was to align the start width with the obstacle free zone surface from
AC 150/5300-13, Airport Design. The width would be reduced to +/- 200 feet either side
of the runway centerline. The group determined that the adjustment to the initial ICA
width from 1,000 feet to 400 feet was too drastic of a change based on limited
supporting data from MITRE and would not be a viable option.

e The second potential change was to the beginning of the ICA. The width of the ICA
remains unchanged. The ICA would start at the departure end of the runway elevation
and match the width of the usable runway. From the edge of the usable runway the
surface would taper upward to 150 feet at 500 feet on either side of the runway
centerline. The OCS would slope along the extended runway centerline at the current
40:1 slope until reaching 304 feet. Upon reaching 304 feet, the surface would be level
until the end of the ICA (see Figure 4). The group accepted this proposal and
determined that a safety assessment would be needed before moving forward with
changes.

Figure 4. ICA Proposal #2
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Changes to criteria will be supported by changes to related FAA Orders, Handbooks, Manuals,
and ACs including but not limited to FAA-H-8083-16, Instrument Procedures Handbook, and
Aeronautical Information Manual.





Safety Risk Management Planning & Methodology

The SRM panel was composed of SMEs from the working group, additional representatives
from AVS, ARP, ATO, Office of the Chief Counsel (AGC), DoD, and industry partners (see
Table 1). This group of stakeholders was selected based on how the proposed change would
affect different FAA LOBs, DoD, and industry. The panel followed the steps and processes from
FAA Order 8040.4, Safety Risk Management Policy to work through the SRM process. The
process included a system analysis, identifying hazards, analyzing and assessing the
associated risks, determining existing controls, recommending additional safety requirements to
mitigate or control the safety risk, and recording the assessment in a report. The safety risk
matrix for both commercial operations/large transport category (CO/LTC) and general aviation
operations/small aircraft and rotorcraft (GA/SAR) were used to assist in determining the risk

associated with the proposed change.

Team Member

Table 1. SRM Panel Members

| Organization

Phone Number/Email
405-954-3772 /

Role on Team

james.tittinger@faa.gov

Jeff Rawdon FAA [ AVS . SRM Panel Member
jeffrey.rawdon@faa.gov

Thomas Nichols FAA / AVS 405'954.'1.171/ SRM Panel Member
thomas.j.nichols@faa.gov

Daniel Wacker FAA [ AVS 405-954-1264 / Change Proponent
daniel.wacker@faa.gov

Richard Scheibel FAA | AVS 3.86'295'451.5/ Facilitator
richard.scheibel@faa.gov

lan Spaude FAA [ AVS 612-253-4562 / SRM Panel Member
ian.spaude@faa.gov

Brian Shaffer FAA / ATO 40.5'954'7404/ SRM Panel Member
brian.m.schaffer@faa.gov

Susan Walker FAA | AVS 405-954-8024 / SRM Panel Member
susan.l.walker@faa.gov

Martha Parish FAA / AVS 987'505'1333/ SRM Panel Member
martha.parish@faa.gov

. 316-655-8856 /

Richard Boll NBAA richjb2@rjb2.onmicrosoft.com SRM Panel Member

Kevin Keszler USAF 405-739-9996 / . SRM Panel Member
kevin.keszler.1@us.af.mil

Matthew Harmon FAA / AVS 202-267-9838 / SRM Panel Member
matthew.k.harmon@faa.gov

Brian Bickett FAA / ATO 40.5'9.54.'2562/ SRM Panel Member
brian.j.bickett@faa.gov

Bennie Hutto FAA / NATCA 540-522-6775 | SRM Panel Member
critpbn@natca.net

Maoz Zisman SWA 469'60.3'0958/ SRM Panel Member
maoz.zisman@wnco.com

Anne Christenson FAA / AGC 202'267'6;81/ SRM Panel Member
anne.n.christenson@faa.gov

Brian Townsend AA 70.2'204'0007/ SRM Panel Member
brian.townsend@aa.com

Valerie Watson FAA / ATO 202'?67'5218/ SRM Panel Member
valerie.s.watson@faa.gov

James Tittinger FAA / AVS 202-267-8981 / SRM Panel Member






Team Member

| Organization

Phone Number/Email

Role on Team

Mike Rottinghaus FAA /| ARP 202-267-3622 / SRM Panel Member
mike.rottinghaus@faa.gov

Barry Miller FAA/AVS 202-267-7947 1 SRM Panel Member
barry.miller@faa.gov

Christina Shelly FAA /| ATO 202-267-8228 | SRM Panel Member
christina.shelly@faa.gov

John Kasel FAA / ATO 202-267-2805 / SRM Panel Member
john.m.kasel@faa.gov

James Gruenewald FAA / ATO 202-267-6694 / SRM Panel Member
james.k.gruenewald@faa.gov

John Murdock FAA / NATCA 215-534-9770 / SRM Panel Member
jmurdock@natca.net

Gary Fiske FAA / ATO 202-267-3156 / SRM Panel Member
gary.ctr.fiske@faa.gov

Gary McMullin SWA 214-695-1685/ SRM Panel Member
gary.mcmullin@wnco.com

Don Dobias ALPA 303-601-4710/ SRM Panel Member
don.dobias@alpa.org

Darrell Pennington ALPA 703-689-4333 / SRM Panel Member
darrell.pennington@alpa.org

Jay Leitner AA 817-931-6676 / SRM Panel Member
jay.leitner@aa.com

Paul Hannah Lean Engineering 706-202-7604 / SRM Panel Member
phannah@leancorp.com

Pedro Rodriguez FAA/AVS 618-580-8652 / SRM Panel Observer
perdo.rodriguez@faa.gov

Joel Dickinson FAA | AVS 405-954-4809 / SRM Panel Member
joel.dickinson@faa.gov

Chris Shoulders FAA / ATO 817-222-5929 ] SRM Panel Member
chris.shoulders@faa.gov

Ric Babcock APA rbabcock@alliedpilots.org SRM Panel Member
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System Analysis/Description

The SRM panel was composed of SMEs from AVS, ARP, ATO, AGC, DoD, and industry
partners. This group of stakeholders was selected based on how the proposed change would
affect different FAA LOBs, DoD, and industry. Each SME provided their expertise based on the
current state of the NAS and how the proposal would impact it. This expertise was used to
provide a system analysis, identify hazards, and analyze and assess the safety risk.
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Identified Hazards

e The SRM panel began its hazard identification by developing a preliminary hazard (PH) list
based on a system analysis.

o0 PHL1: Uncontrolled or unrecognized Lateral (cross-track) drift during departure so the
pilot flies the aircraft below the new OCS.

o PH2: Fewer identified obstacles could reduce pilot situational awareness.

o PH3: Fewer identified obstacles could lead to reduced pilot allowance for takeoff
performance.

o0 PH4: Aless restrictive ICA area of protection could allow increased obstacle
encroachment (taller natural and/or man-made) nearer to the extended runway
centerline and departure path.

o0 PH5: A less restrictive ICA area of protection could allow more taxiing aircraft below
OcCs.

e Continuing discussions of the panel concluded that PH2 and PH3 did not actually qualify as
hazards and that PH4 and PH5 could be combined as a hazard related to the operating
environment and the effect would be related to loss of situational awareness and increased
collision hazard.

o0 PH1: The panel decided that this is not a hazard for CO/LTC because those types of
aircraft are not as susceptible to low-altitude drift as GA/SAR aircraft.

o PH2: Overall group determined that this is not a hazard — A panel member from NBAA
dissented that this is not a hazard. While not a hazard in its own right, for purposes of
report integrity and continuity, situational awareness is retained as an EFFECT in H2
below.

o PHS3: Discussion identified that this is actually a benefit and not a hazard or increase to
risk. The panel asserted that from a performance perspective, this could actually provide
a benefit by allowing greater takeoff gross weights, and resulting in longer takeoff
distances, thereby reducing the time available for any lateral drift towards the edges of
the ICA. Performance for air carriers and others with actual computed performance
calculations are based on actual positions/elevations of runways and obstacles, negating
the impact of this hazard. Overall group determined that this is not a hazard.

o0 PH4: Overall the panel decided to combine this hazard with PH5 based on operating
environment. More obstacles closer to the runway centerline could present a hazard with
fewer mitigations. From an Obstruction Evaluation/Airport Airspace Analysis (OE/AAA)
standpoint, an obstacle with effect of becoming a low, close-in is considered to have no
Instrument Flight Rules (IFR) effect; only obstacles causing an increase in climb gradient
(CG) will be identified for IFR effect. Since most approach surfaces are larger than the
ICA, and most runways have approaches, it's less likely a departure ICA will be the
primary impact for IFR effect; also Title 14, Code of Federal Regulations (14 CFR)
part 77 surfaces are the first evaluation for OE/AAA, and will be impacted by obstacles
that would lessen the need for the departure surface identifications. For this to be a
hazard: the obstacle wouldn’t be already identified by a 14 CFR part 77 or approach
surface, it would have to lie outside the central, unchanged portion of the ICA, and it
would have to penetrate the new outer surface.
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o PHS5: Overall the panel decided to combine this hazard with PH4 based on operating
environment. The panel considered that the departing aircraft would have to be in a very
compromised flight regime or the taxiing aircraft past the hold lines to increase the risk of
collision beyond the current system state. Very few airports have implemented the
conditional hold signage/markings at this time, so this change would not really result in a
change to the holding positions, or the resulting taxi throughput.

o After analyzing the safety risk, the panel determined that there are only two hazards. Final
Hazard Summary:

0 H1: Ambient Environment-Human Operators (GA/SAR only) EFFECT: Uncorrected or
unrecognized drift away from center of departure path, combined with very low climb
profile, could position the aircraft below the OCS.

o H2:-Operating Environment EFFECT: Encroachment and/or newly identified ICA
obstacles will change the information presentation to pilots, resulting in a possible
change in situational awareness.
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Safety Risk Analysis & Assessment

The SRM panel took into account the existing controls of the current system to analyze and
assess the risk of the departure ICA proposal. The panel used qualitative data based on SME
knowledge of the departure system and definitions from Order 8040.4, Table C-1: Severity
Definitions, Table C-2: Likelihood Definitions - CO/LTC, and Table C-3: Likelihood Definitions —
GA/SAR, were to define the likelihood and severity of the hazards identified (see Figure 5 and
Figure 6).

¢ Risk matrices for both GA/SAR and CO/LTC were used to support the analysis and
assessment.

o0 H1: Ambient Environment-Human Operators (GA/SAR only): This hazards severity
was classified as Hazardous (2) based on SME input. The likelihood was classified
as Extremely Improbable (E). This gives the hazard an initial risk level of Low (2E).

= A panel member from the FAA and NBAA dissented that the likelihood of the
hazard was extremely improbable.

The discussions of the Panel centered around whether or not a pilot, on an IFR departure,
crosses the departure end of the runway or not. When the pilot can see the departure end of
the runway, and knowing the standards that the FAA’'s ACS expects pilots to be trained to,
and the general knowledge espoused in the AIM and IPH, the Panel determined that in
VMC, in a normally operating airplane, the prudent instrument rated pilot would attempt to
cross the departure end of the runway on runway heading. In IMC, or at night on an
unlit/poorly lit runway, or with a steep deck angle, the chances the pilot can identify the
runway edges or departure end decrease with altitude. However, it's the same altitude that
improves the pilot's situation as the ICA terminates at 400 ft AGL. Furthermore, the prudent
IFR pilot should know the winds at takeoff, and will apply some level of drift correction (or at
a minimum hold a compass heading) and is trained to attempt to maintain the centerline of
the course during the departure. The Panel determined that for a prudent IFR pilot to depart
in such conditions and fly a normally operating airplane in such a manner as to unknowingly
cross left or right of the departure end of the runway at an altitude below the OCS as
extremely improbable. The panel ultimately determined there was no new risk to operations
with the new shape of the ICA based on the current and future state, mainly due to the
standards IFR pilots are trained to, and based on the aircraft certification rules that aircraft
are subject to for departure performance.

0 H2: Operating Environment: This hazard’s severity was classified as Minimal (5)
based on SME input. The likelihood was classified as Remote (C) for both GA/SAR
and CO/LTC. This gives the hazard an initial risk level of Low (5C).

In this case, the Panel determined the new shape of the ICA would likely result in fewer
offending obstacles being identified by as penetrators of the ICA OCS, but that did not
necessarily mean a loss of situational awareness since there are other protective surfaces
that will identify and protect departure paths from obstacles. The departure path has
protective barriers OTHER THAN the TERPS ICA in place to protect against encroachment
of obstacles and taxiing aircraft. The Panel determined it would be a remote possibility that
these other barriers would fail to properly protect the departure path and result in a NEW
offending, non-penetrating low, close-in ICA obstacle not being identified or depicted for the
pilot to have a loss of situational awareness. Furthermore, that same pilot would then also
need to fly an abnormal IFR departure for the non-penetrating obstacle to have any effect on
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the pilot’s departure path. Since CO/LTC and GA IFR departures, under normal conditions,
abide by the normal IFR departure requirements to cross the departure end of the runway at
35 ft AGL and climb at 200 ft/NM (or follow other FAA-approved IFR departure procedures),
the panel determined this was at most a minimal risk.

Figure 5: Risk Matrix — Commercial Operations / Large Transport Category

Severity
Minimal Minor Hazardous Catastrophic
5 4 2 1
Likelihood
Frequent | [Green] | [Yellow]
Probavle 1 [Green] | [Yellow]

e [IH2 1] [vellow]

[Yellow]

Extremely

remote | [Green] | [Green] | [Yellow]

n [Yellow]

Extremely

Improbable [G ree n] [G ree n] [G I'eel'l] [Yel |0W]

E

Medium Risk [Yellow] Point and/or Common

Cause Failures
Low Risk [Green]
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Figure 6: Risk Matrix — General Aviation Operations / Small Aircraft and Rotorcraft

Severity
Likelihood

Frequent
A

Probable
B

Remote

Extremely
Remote

Extremely
Improbable
E

Minimal
5

H2

Minor Major
4 3
[Yellow]

[Yellow] | [Yellow]

[Yellow]

Medium Risk [Yellow]

Hazardous Catastrophic
1

[Yellow]

[Yellow]

[Yellon]

H11 | rellow]

* High Risk with Single
Point and/or Common
Cause Failures
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Safety Recommendations

Based on the safety risk analysis and assessment the panel determined that existing processes
and policies are considered adequate for this operation, and no new unmitigated risk is
introduced into the NAS with this change. AVS will update applicable Orders, ACs, Handbooks,
and Manuals. ARP and ATO will determine what changes are needed to their applicable

documents based on this report. Additional monitoring, analysis, and assessment are not
needed for AVS changes.
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Appendix A—FAA Documents Related to the Assessment

The following documents (orders, regulations, ACs, handbooks, and manuals) are relevant to
the change proposal for the ICA. In some cases, the document listed below may have been
updated since this list was compiled. Please refer to the OPR for the most recent version of the
document.

o Flight Standards:
o FAA Order 8260.3, United States Standard for Terminal Instrument Procedures
0 FAA Order 8260.46, Departure Procedure (DP) Program
o FAA-H-8083-16, Instrument Procedures Handbook

o Airports:
0 AC 150/5340-18, Standards for Airport Sign Systems
0 AC 150/5340-1, Standards for Airport Marking
0 AC 150/5345-44, Specification for Runway and Taxiway Signs
o0 AC 150/5300-13, Airport Design

e Air Traffic Control:
o FAA Order JO 7110.65, Air Traffic Control
FAA Order JO 7210.3, Facility Operations and Administration
Pilot/Controller Glossary (P/CG)
Aeronautical Information Manual (AIM)

o]
o]
o]
0 United States-Aeronautical Information Publication (AIP)





Appendix B—Acronyms

14 CFR Title 14, Code of Federal Regulations

ACs Advisory Circulars

AIM Aeronautical Information Manual

AGL Above Ground Level

AGC Office of the Chief Counsel

AOSC Airports Obstructions Standards Committee
ARP Office of Airports

ATC Air Traffic Control

ATO Air Traffic Organization

AVS Office of Aviation Safety

CG climb gradient

CO/LTC commercial operations/large transport category
DER departure end of runway

DoD Department of Defense

DP departure procedure

FAA Federal Aviation Administration

FAR Federal Aviation Regulation

FS Flight Standards Service

GA/SAR general aviation/small aircraft and rotorcraft
ICA initial climb area

IFR instrument flight rules

LOB line of business

MSL mean sea level

NM nautical mile

NAS National Airspace System

OCS obstacle clearance surface

OE/AAA Obstruction Evaluation/Airport Airspace Analysis
OpSpec operations specifications

PH preliminary hazard

POC point of contact

SM Statute Mile

SME subject matter expert

SRM safety risk management

US-AIP United States-Aeronautical Information Publication
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