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• How Do Aircraft Navigate?

• What is Flight Track Dispersion?

• Special Cases of Dispersion

• Summary

Presentation Outline

Agenda Item 3



esassoc.com

SANTA CLARA/SANTA CRUZ COUNTIES AIRPORT/COMMUNITY ROUNDTABLE

3

How Do Aircraft Navigate?
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Visual and Instrument Flight Rules

• Title 14 of the Code of Federal Regulations, Part 91 (14 

CFR Part 91) specifies regulations for operating aircraft 

in the National Airspace System (NAS)

• Visual Flight Rules (VFR) enable pilots to operate by 

visual reference to the sky and ground when weather 

conditions allow

− VFR regulations begin at 14 CFR Part 91.151

• Instrument Flight Rules (IFR) enable pilots to operate by 

referencing aircraft navigation instruments when weather 

conditions do not permit VFR operation

− IFR regulations begin at 14 CFR Part 91.167
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What is a Conventional IFP?

• An IFP that features aircraft 

navigation using radio 

beacons from ground-based 

navaids

• Typically requires that aircraft 

directly overfly navaids

− Limits flexibility in design of 

flight paths

• Accuracy of navigation varies 

with distance between aircraft 

and navaids

Dotted lines represent 

navigational accuracy

Image source: “Required Navigation Performance (RNP) in the United States.” Federal Aviation Administration. June 7, 2005. Adapted by ESA.
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What is an Area Navigation (RNAV) IFP?

• An IFP that features aircraft 

navigation unconstrained by the 

locations of ground-based 

navaids

• Typically features GPS waypoints

• GPS navigation does not vary 

with distance between aircraft 

and waypoint, permitting greater 

navigation accuracy

• Many commercial airports feature 

RNAV SIDs, STARs, and IAPs

Dotted lines represent 

navigational accuracy

Image source: “Required Navigation Performance (RNP) in the United States.” Federal Aviation Administration. June 7, 2005. Adapted by ESA.
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What is Flight Track Dispersion?
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What is Flight Track Dispersion?

• Variation of aircraft locations 

along the centerline of an IFP

− Typically refers to 

horizontal variation (left or 

right of an IFP centerline)

• Results in varying locations 

of overflights and noise 

exposure

• The gray lines in the example 

graphic at left represent 

varying locations of aircraft 

departure flight tracks

Image source: “Required Navigation Performance (RNP) in the United States.” Federal Aviation Administration. June 7, 2005. Adapted by ESA.
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What Are Some Causes of Dispersion?

• Instructions from ATC to vector 
aircraft onto or off of IFPs can 
cause flight track dispersion

• Some IFPs direct aircraft down a 
common route segment before 
sending them to different 
directions on separate segments 
depending on aircraft destination, 
also causing dispersion

• The example graphic shows 
departure dispersion caused by 
ATC vectoring or different aircraft 
destinations

Image source: “Charlotte Metroplex Meeting.” Federal Aviation Administration. May, 2016.
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What Are Some Causes of Dispersion? (cont.)

• Ground-based navaids provide accuracy that varies with distance 

between aircraft and navaid, causing dispersion

• RNAV IFPs typically use GPS navigation, which remains highly 

accurate regardless of distance to waypoints – this concentrates 

flights into narrow paths

Image sources: “Required Navigation Performance (RNP) in the United States.” Federal Aviation Administration. June 7, 2005. Adapted by ESA.

Example of departure flight tracks before and after RNAV SID implementation
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What Are Some Causes of Dispersion? (cont.)

• Variations in weather and 

aircraft performance 

capabilities can cause 

dispersion

• These variations can affect 

when different aircraft 

operations must turn from 

one reference point to the 

next

• Climb rates and tightness of 

aircraft turns can also be 

affected by these variations

Image source: “Charlotte Metroplex Meeting.” Federal Aviation Administration. May, 2016.
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How Does RNAV Implementation Affect Dispersion?

• RNAV GPS navigation allows 

highly-accurate, consistent 

navigation

• Accuracy of GPS does not 

vary with distance between 

aircraft and waypoint

• Result: Fewer people are 

overflown, but those people 

are overflown more often

Image sources: “Required Navigation Performance (RNP) in the United States.” Federal Aviation Administration. June 7, 2005. Adapted by ESA.
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How Does RNAV Implementation Affect Dispersion? 

(cont.)

• In the FAA’s response to the Southern San Fernando Valley 

Airplane Noise Task Force regarding RNAV IFPs at Hollywood 

Burbank and Van Nuys airports, the FAA stated the following:

. . . it is not possible to replicate the kind of random dispersal that

occurs when planes are flying using ground based navigation—in

other words, introducing systematic dispersal using satellite

based routes would not achieve the outcome of “going back to

the way it was.” That type of dispersal is no longer possible.*

It is not possible for RNAV IFPs to duplicate

the dispersion of conventional IFPs.

* Federal Aviation Administration. Letter from Raquel Girvin to Patrick Lammerding and Flora Margheritis. September 1, 2020.
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Special Cases of Flight Track Dispersion
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Charlotte Optimization of Airspace and Procedures in the 

Metroplex (CLT OAPM)

• In 2015, the FAA published a Finding of No Significant Impact 

(FONSI) and Record of Decision (ROD) for the Charlotte 

Optimization of Airspace and Procedures in the Metroplex*

• The CLT OAPM appeared to feature additions of flight track 

dispersion in certain areas. For example:

* “Finding of No Significant Impact (FONSI) and Record of Decision (ROD) for the Charlotte Optimization of Airspace and Procedures in the Metroplex (CLT 

OAPM).” Federal Aviation Administration. June 2015.

Image source: “Metroplex: An Update on Charlotte Airspace Modernization.” Federal Aviation Administration. May 19, 2016.
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Charlotte Optimization of Airspace and Procedures in the 

Metroplex (cont.)

• In the CLT OAPM FONSI ROD, however, the FAA states the 

following as part of the Purpose and Need for the CLT OAPM* 

(emphasis by ESA):

* “Finding of No Significant Impact (FONSI) and Record of Decision (ROD) for the Charlotte Optimization of Airspace and Procedures in the Metroplex (CLT 

OAPM).” Federal Aviation Administration. June 2015.

. . . there are an insufficient number of transitions for existing

Standard Terminal Arrival Routes (STARs) and arrivals from

the northwest cornerpost require greater support. There are also

an insufficient number of Standard Instrument Departures (SIDs).

The current SIDs are inefficiently designed and require

earlier route divergence to increase departure throughput.

In the CLT OAPM, the FAA added IFPs / dispersion 

specifically to meet operational efficiency goals, 

rather than noise exposure goals.
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Open SIDs

• In 2015, the FAA published criteria for RNAV SIDs that contain 

intermediate route segments with ATC vectoring – known as 

“Open SIDs”*

• ATC vectoring would disperse flights in the middle of open SIDs

• The criteria memorandum, however, specifically states the 

following:

* “Criteria for Area Navigation (RNAV) Standard Instrument Departures (SID)s that contain RADAR Vector Segments (Open SID Design).” Federal Aviation 

Administration. Memorandum from Bruce DeCleene to Jodi McCarthy. September 2, 2015.

. . . open SID design criteria should be used only where

operationally necessary to achieve airspace efficiencies.

Open SID IFPs are not intended to support 

noise exposure goals.
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The FAA Reauthorization Act of 2018

• Section 175 of the FAA Reauthorization Act of 2018 specifies 

situations where the FAA “shall consider the feasibility of 

dispersal headings or other lateral track variations” for RNAV 

departures below 6,000 feet above ground level*

− If an airport operator, in consultation with an affected community, 

submits a request to FAA;

− If the FAA judges that the airport operator’s request would not “conflict 

with the safe and efficient operation” of the NAS; and,

− If the modified departure would “not significantly increase noise over 

noise sensitive areas”

* Public Law 115-254, Section 175.

Section 175 does not mandate the FAA to 

add dispersion to RNAV IFPs.
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Summary
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Summary

• Implementation of RNAV helps the FAA meet its NextGen goals 

and is also mandated by the U.S. Congress

• It is not possible for RNAV IFPs to duplicate the flight track 

dispersion observed with conventional IFPs

• In special cases, the FAA has added dispersion to IFPs 

specifically to meet operational efficiency goals

• In certain cases, the FAA is required to consider adding 

dispersion to RNAV SIDs, but is not mandated to do so

The FAA is unlikely to retain or add dispersion to 

IFPs unless necessary to meet NextGen goals.
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Questions?
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FAA would be able to achieve similar splits or exceed them when the volume of SFO operations 
is roughly one-third of what it was then. See the BDEGA-east analysis provided in the Appendix. 

Given the limited improvement observed on the percentage use of BDEGA-east, we would 
therefore like the FAA to address the following BDEGA questions: 

1. What is preventing Air Traffic Control from using the BDEGA-east leg more during this 
period of drastically reduced air traffic volume at SFO? 

o Please list all reasons with supporting data.   
▪ In particular, please specify whether NIITE/HUSSH departures or OAK 

departures to FFOIL with transition to YYUNG conflict with BDEGA-east 
arrivals. 

o Please provide specific reasons why BDEGA-east was used only 40% of the time 
in May 2020, but 57% of the time in May 2005 when traffic volume was about 
three times higher.  

o Identify what can be done for ATC to use BDEGA-east much more during this 
very low traffic period.  
 

2. Is the BDEGA-east leg down the Bay considered an integral part of the BDEGA arrivals 
procedure?  

o If not, please explain why not and what needs to happen to change that. 
 

3. Is the FAA willing to consider changes to enable the use of BDEGA-east at least 50% of 
the time?  

o Please suggest all possible changes that would increase usage of BDEGA-east. 
▪ Changes may include but are not limited to increasing in-trail spacing on 

DYAMD, creating a curved arrival Required Navigation Procedure over 
the Bay, coordinating SFO or OAK departures to allow BDEGA-east 
arrivals if conflicts exist, and making BDEGA-east the default leg for SFO 
arrivals from the north during night time (10 PM to 7 AM). 

o For each possible change, specify if the FAA is willing or not to evaluate the 
change. 

▪ If the FAA is willing, describe the process to initiate the change. 
▪ If the FAA is not willing, please share explanations. 

Most Sincerely, 

  

Mary-Lynne Bernald 
Chairperson, Santa Cruz/Santa Clara Counties Airport/Community Roundtable 

 

  

DRAFT
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FAA presentation at 09/29/2016 Select Committee meeting 
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BDEGA-east & BDEGA-west arrivals into SFO from January through June 2020 
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U.S. DEPARTMENT OF TRANSPORTATION  
FEDERAL AVIATION ADMINISTRATION  

WESTERN SERVICE AREA 
 
 

CATEGORICAL EXCLUSION DECLARATION /RECORD OF DECISION 
 
 

San Francisco International Airport/Metropolitan Oakland International Airport  
Amendments to Multiple Procedures 

PIRAT STAR  
 
 

Description of Action: 
The FAA is proposing to amend multiple procedures for the San Francisco International Airport 
(KSFO) in San Francisco, California and one procedure for the Metropolitan Oakland International 
Airport (KOAK) in Oakland, California. The FAA is also proposing to implement one new Area 
Navigation (RNAV) Standard Terminal Arrival Route (STAR) for both KSFO and KOAK. 
 
The crossing restriction at the ARCHI waypoint on the DYAMD STAR and connecting 
Instrument Approach Procedures (IAPs) and one Charted Visual Flight Procedure (CVFP) 
was raised from 7,000 feet mean sea level (MSL) to AT 8,000 feet MSL in January 2016.  The 
amendments were implemented in response to aircraft excursions into and out of Class B 
airspace. Concurrently, the Class B airspace was undergoing redesign to contain arrival and 
departure paths, both lateral and vertical, within the Class B airspace. The change in altitude 
was to keep traffic within Class B airspace until the redesigned airspace was implemented 
(effective August 2018).  To conform to the redesigned Class B airspace, the crossing 
restriction at ARCHI would be lowered from AT 8,000 feet MSL to AT 7,000 feet MSL. 
Amending the crossing restriction at the ARCHI waypoint requires amendment of associated 
IAPs and CVFP to maintain connectivity between DYAMD and the IAPs/CVFP. 
 
The YYUNG transition on the CNDEL, SSTIK, and WESLA Standard Instrument Departure 
(SID) procedures would be amended by adding a new waypoint, LIBBO, and removing the 
FLOKK waypoint. The addition of LIBBO would move the alignment of the transition 
approximately 10 nautical miles away from the California coastline westward over the Pacific 
Ocean.  
 
The PIRAT STAR will convert the Pacific 2 Tailored Approach (TA) to a public-use RNAV 
STAR that expands benefits of the TA currently only available to selected carriers to all users 
of KSFO.  The oceanic arrivals converging into the congested domestic airspace need to be 
procedurally separated and sequenced into the arrival flow at the destination airport to ensure 
aircraft operations remain safe and efficient without increasing pilot and controller workload. 
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The PIRAT STAR will accommodate arrivals to Runway 28Left/Right at KSFO and Runway 
28Left/Right and Runway 30 at KOAK.   
 
The PIRAT STAR will be an Optimized Profile Descent (OPD) STAR, requiring aircraft to 
cross a new waypoint ARGGG at 8,000 feet MSL or approximately 5,820 feet AGL. The 
waypoint ARGGG will replace the WOODSIDE VOR (OSI), and is located approximately 
100 feet west of OSI along the existing track. The PIRAT STAR does not connect to IAPs. At 
ARGGG, ATC will vector aircraft to final approach course for KSFO and/or KOAK.  
 
The PIRAT STAR will have three en route transition, PAINT, ALCOA, and CINNY. The 
CINNY transition mimics the existing Pacific 2 TA segment(s) CINNY-PIRAT- BRINY-OSI.  
The ALCOA transition mimics the existing BUTEN-ALCOA-BRINY-OSI segment on the 
Pacific 2 TA. The PAINT transition mimics the existing DACEM-BRINY-OSI segment on 
the Pacific 2 TA. Oakland Air Route Traffic Control Center (ZOA) requested a route north of 
the waypoint PAINT developed for offloads that the Traffic Management Unit (TMU) could 
utilize during periods of concentrated demand.  Waypoint WUSUS is the proposed start point 
for the offload route. 
 
Declaration of Exclusion: 
The FAA has reviewed the above referenced proposed action and it has been determined, by the 
undersigned, to be categorically excluded from further environmental documentation according to 
FAA Order 1050.1F, Environmental Impacts:  Policies and Procedures. The implementation of 
this action will not result in any extraordinary circumstances in accordance with FAA Order 
1050.1F. 

 
Basis for this Determination: 
An Environmental Review was completed by the Western Service Center and is incorporated 
herein by reference. The Environmental Review was conducted in accordance with policies and 
�S�U�R�F�H�G�X�U�H�V�� �L�Q�� �'�H�S�D�U�W�P�H�Q�W�� �R�I�� �7�U�D�Q�V�S�R�U�W�D�W�L�R�Q�� �2�U�G�H�U�� �������������&���� �³�3�U�R�F�H�G�X�U�H�V�� �I�R�U�� �&�R�Q�V�L�G�H�U�L�Q�J��
�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���,�P�S�D�F�W�V�´���D�Q�G���)�$�$���2�U�G�H�U���������������)��  
 
The Proposed Action meets the following categorical exclusion contained in FAA Order 1050.1F: 
5-6.5.i. Establishment of new or revised air traffic control procedures conducted at 3,000 feet or 
more above ground level (AGL); procedures conducted below 3,000 feet AGL that do not cause 
traffic to be routinely routed over noise sensitive areas; modifications to currently approved 
procedures conducted below 3,000 feet AGL that do not significantly increase noise over noise 
sensitive areas; and increases in minimum altitudes and landing minima. For modifications to air 
traffic procedures at or above 3,000 feet AGL, the Noise Screening Tool (NST) or other FAA-
approved environmental screening methodology should be applied.  

 
 

Agenda Item 4



Agenda Item 4



 
RIGHT OF APPEAL  

This Categorical Exclusion/Record of Decision constitutes a final order of the FAA 
Administrator and is subject to exclusive judicial review under 49 U.S.C. § 46110 by the U.S. 
Circuit Court of Appeals for the District of Columbia or the U.S. Circuit Court of Appeals for the 
circuit in which the person contesting the decision resides or has its principal place of business. 
Any party having substantial interest in this order may apply for review of the decision by filing 
a petition for review in the appropriate U.S. Court of Appeals no later than 60 days after the 
order is issued in accordance with the provisions of 49 U.S.C. § 46110. 
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