
PBN-Enabled Advanced Operational 
Procedures at Boston Logan Airport
•  Boston Logan Airport is analyzed as a case study based on 

a Memorandum of Understanding between the FAA and 
Massport

Stakeholder Outreach
Stakeholder outreach includes: 

•  Community input
•  Massachusetts Port Authority
•  FAA Office of Environment and Energy
•  FAA Regional Office
•  FAA Order 7100.41 Full PBN Working Group
•  HMMH Consulting
•  Political representatives
•  Air Traffic Control Tower and TRACON
•  Airline operators and Airlines 4 America

Block 1 Recommendations
Clear noise benefit, no equity issues, limited operational/

technical barriers

•  Block 1 Recommendations published December 2017 and 
currently under review by the FAA .41 Working Group 

    Block 1 Report Link: http://hdl.handle.net/1721.1/114038

Lateral Modification of PBN 
Procedures

Reduced Speed Departures
•  Application of physics-based framework reveals overall 

noise reduction through reduced speeds on departure 
due to reduced aerodynamic noise

•  Estimates of noise impacts of reduced speed departures 
being refined. Validation will be pursued under 
ASCENT-44.

Motivation
•  Advanced operational procedures allow for increased 

precision in aircraft navigation, which has resulted in a 
concentration in flight tracks and an increase in noise 
complaints

•  The increased navigational precision from advanced 
operational procedures also creates opportunities to design 
noise abatement procedures through:

•  Vertical flight profile modifications
•  Lateral flight track modifications

•  The goal of Ascent Project 23 is to identify noise abatement 
procedures for performance based navigation (PBN), and to 
develop a noise evaluation framework to analyze the noise 
impacts of these procedures. 

Project 23 Analysis Tools
•  Noise analysis for this project is done using tools developed 

during Phase 1 of Ascent Project 23

•  AEDT is the industry standard for noise analysis and is used 
in evaluating lateral flight track modifications

•  ANOPP is a physics-based noise model which allows for 
evaluation of vertical flight profile modifications

Block 2 Procedure Options
More complex due to potential operational/technical barriers or 

equity issues 

Dispersion
•  Community interest in dispersion in response to concentration 

of flight tracks
•  Tool development and analysis allows communities to discuss 

the equity issues regarding dispersion
•  N Above metric used to communicate analysis results
•  Methods of introducing dispersion include altitude-based 

dispersion, controller-based dispersion, and divergent 
headings.

Approach Configuration Modifications
•  Delayed landing gear extension can allow for noise reduction of 

as much as 4dB LA,max at extension location
•  Other approach configuration modifications include steeper 3.2° 

approaches and continuous descents

Next Steps
•  Continue analysis of specific advanced operational procedures 

at Boston and other airports of interest
•  Evaluate operational barriers to entry for advanced operational 

procedures in coordination with impacted stakeholders
•  Develop implementation and test plan for promising procedures 

evaluated using the Project 23 analysis framework, such as 
reduced speed departures

ASCENT Project 23: Analytical Approach for Quantifying  
Noise from Advanced Operational Procedures
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Example low-noise overwater RNAV instrument 
approach procedure to Runway 33L at BOS with 

LAMAX noise contours

•  Noise-driven PBN 
procedure design has the 
potential to reduce 
population noise exposure

•  Analyzing a variety of 
candidate RNAV and RNP 
procedure concepts at 
Boston Logan Airport to 
address community noise 
concerns

•  Noise impact assessed 
using Project 23 analytical 
approach and toolset

3000ft Altitude Based Dispersion
Ground Tracks Change in N Above

2010 2017

Noise Complaints and Flight Tracks at BOS
Before and After Advanced Operational Procedures 

Noise Modeling Framework

Proc. ID
D = Dep.
A = Arr.

Procedure Primary Benefits

1-D1 Restrict target climb speed for jet departures from Runways 33L 
and 27 to 220 knots or minimum safe airspeed in clean 
configuration, whichever is higher.

Reduced airframe and total 
noise during climb below 
10,000 ft (beyond immediate 
airport vicinity)

1-D2 Modify RNAV SID from Runway 15R to move tracks further to the 
north away from populated areas.

Departure flight paths moved 
north away from Hull

1-D3 Modify RNAV SID from Runway 22L and 22R to initiate turns 
sooner after takeoff and move tracks further to the north away 
from populated areas.

Departure flight paths moved 
north away from Hull and 
South Boston
     1-D3a Option A: Climb to intercept course (VI-CF) procedure

    1-D3b Option B: Climb to altitude, then direct (VA-DF) procedure
    1-D3c Option C: Heading-based procedure
1-A1 Implement an overwater RNAV approach procedure with RNP 

overlay to Runway 33L that follows the ground track of the jetBlue 
RNAV Visual procedure as closely as possible.

Arrival flight paths moved 
overwater instead of over the 
Hull peninsula and points 
further south    1-A1a Option A: Published instrument approach procedure

    1-A1b Option B: Public distribution of RNAV Visual procedure

LA,MAX (dB) Reduction for A320 Approach with Gear 
Deployment Delayed to 1,000ft 

Limit climb speed on RNAV SID departures to reduce airframe 
noise contribution (i.e. 220 Knots through 10,000’)

Engine Noise Dominates

LA,MAX (dB) Contours for B737-800 
Departure with Different Climb Speeds 

Airframe Noise Dominates

Airframe and Engine Noise Balance

Boeing 737-800 Departure 
LAMAX (dB) Contours

B737-800 Reduced Speed Departure LA,MAX 
(dB) Contours  on 33L Departure at BOS
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Area	exposed	to	gear	noise		

Windmilling Drag Approach

Potential Case Study:  
Use of Windmilling Drag for Approach Noise Reduction

1,700%	 1,000%	

γ	

γ	≈	Dtotal/L		
			≈	(Dinduced	+	Daircra%	+	Dgear	+	Dwindmilling)/L					

γ	≈	(Dinduced	+	Daircra%	+	Dgear	-	ThrustApproach)/L					

γ	≈	(Dinduced	+	Daircra%)/L					

γ	

•  Descent angle γ	is	modulated	
by	drag	devices	 

Delayed	Gear	Noise	Reduc8on	

Delayed Gear Approach Concept


