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Transportation System in the U.S.
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Director, NextGen Integration and Implementation
Federal Aviation Administration (FAA)
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Air Transportation Forms a Complex Dynamic System 
Driven by Economic,  Societal & Technical Factors
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What Does The System 
Look Like in 2018?
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Gate-to-Gate

Transition to NextGen: The Path is Extremely Complex
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PARTNER AGENCIES

OTHER STAKEHOLDERS
CONGRESS

AIRPORTS

COMMUNITIES

Optimized Implementation Must Account For……

-DOT
-DOD

-DOC
-NASA

MANUFACTURERS
FAA

-DHS

-HQ
-Field

….Needs of All 
Constituencies
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OPERATORS

LABOR

INTERNATIONAL 
PARTNERS

Objectives Reflect Both Common Goals & Diverse Interests

Improved Improved 
AccessAccess

Industry/ Industry/ 
Government Government 
PartnershipPartnership

Stakeholder Stakeholder 
EquityEquity

Return on Return on 
CapitalCapital

NextGen 
Objectives
Include…

NextGen 
Objectives
Include…

Noise Noise 
ReductionReduction

Reduced Reduced 
DelayDelay

Operational Operational 
EfficiencyEfficiency

Reduced Reduced 
EmissionsEmissions
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Improved Improved 
FlexibilityFlexibility

Improved Improved 
Travel Travel 

ExperienceExperience

Global Global 
HarmonizationHarmonizationEnhanced Enhanced 

SafetySafety
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Constraints Also Reflect Diverse Factors

Environmental Environmental 
ImpactsImpacts

Political Political 
ClimateClimate

Economic Economic 
LandscapeLandscape

Funding & Funding & 
CapitalCapital

NextGen 
Constraints
Include…

NextGen 
Constraints
Include…

Local Local 
Community Community 

NeedsNeeds
TechnologyTechnology
InsertionInsertionPoliciesPolicies

Industry Industry 
InvestmentInvestment
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GeographyGeography Training Training 
RequirementsRequirements

Maintenance Maintenance 
RequirementsRequirements

Aircraft & Aircraft & 
Equipment Equipment 
CapabilityCapability

NextGen Implementation is Advancing

JFKJFK
EWR
PHL
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FY10-11 Coverage

ATC Services
Nov 2009

ATC Services
March 2010

Broadcast 
Services
July 2010

New NextGen Infrastructure is Emerging 
Automatic Dependent Surveillance-Broadcast (ADS-B) & Wide Area Multilateration (WAM)

In-Trail 
Demo

In-Trail 
Demo

ADS-B 
integrated with 

ASDE-X
ATC Services

Sept 2009

Nov 2009

ATC Services
Jan 2010

ATC Services
April 2010

Broadcast 
Services
Nov 2008
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Planned ADS-B Ground StationsPlanned ADS-B Coverage

• ADS-B Out rule published May 27, 2010

• In Service Decision September 2010

Airspace Deconflict

Airspace Deconflict

Surface Management

Incremental Approach to Implementing NextGen
Produces Benefits and Builds a Foundation

ORD

MDW

ORD Arrival/ 
Departure Path

RNP SAAAR 
Approach with RF

ORD

MDW

ORD Departures

Best Equipped Best 
Served Prototyping

Arrival Path 
to MDW

Deconfliction 
enabled via 

curve path and 
vertical profile.

Meter
Fix

Triangular Delay Paths in Center:
Waypoint Insertion  Using 

Place-Bearing Distance (PBD)–
Cleared Using Voice

Path 
Stretch

End

TOD

3D PAM Target Domain

Meter
Fix

Triangular Delay Paths in Center:
Waypoint Insertion  Using 

Place-Bearing Distance (PBD)–
Cleared Using Voice

Path 
Stretch

End

TOD

3D PAM Target Domain

Meter
Fix

Triangular Delay Paths in Center:
Waypoint Insertion  Using 

Place-Bearing Distance (PBD)–
Cleared Using Voice

Path 
Stretch

End

TOD

3D PAM Target Domain

3D PAM
Tailored Arrivals

Surface Management Surface Management

GBAS

RPI

CSPO

Airspace Deconflict
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Tailored Arrivals

•DFW•DFW
UAS

4-D FMS

Staffed 
NextGen 

Tower
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NIEC Display Area

New NextGen Integration and Evaluation Capability (NIEC)
Allows Early Exploration & Assessment of Integrated System Dynamics & Interfaces
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Final

Initial Investment Decision/
Investment Analysis Readiness

Decision

Solution Set Activities

NextGen Work Plan Matures Capabilities for 
Implementation and Operational Benefit

Foundational 
Research

Initial
Operating
Capability

Investment
Decision

Prototyping, Demos and other
Risk Reduction Activities

Applied Research/System Development

Development Acquisition & 
Implementation

Degree of Uncertainty
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Increasing Degree of Maturity

Implementation

Operations
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NextGen Benefits
Significant Public Benefits & Improved Passenger Experience

Maximize Carbon Reduction Minimize Delays
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Maximize SavingsMaximize Safety

Surface Traffic Management - Ripe for Optimization
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Nationwide Data Dissemination Infrastructure 
Enables Surface Data Sharing

JFKJFK
EWR
PHL

William J. Hughes 
Technical Center 

(Initial Hub)
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Planned ASDE-XDDUASDE-X Installed Surface Demo

Constraints & Operational Practices Led to Inordinate 
Delays at New York JFK 

Excessive queues and taxi delays

Competitive Competitive 
FactorsFactors

Space Space 
AvailabilityAvailability

GeographyGeographyAirport Airport 
CapacityCapacity

Flight OverFlight Over‐‐
schedulingscheduling

Lack of Lack of 
Situational Situational 
AwarenessAwareness

Ai t Ai t 
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Surface situation before collaborative 
management 

DemandDemand
Airport Airport 
CouplingCoupling
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Collaborative Departure Management 
JFK Runway 31L/13R closed for reconstruction March 1 through June 28, 2010
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Collaborative Departure Management 
Effective Optimization in Real Time by Operators, Airport Authority & FAA

Successful new management framework built upon NextGen 
concepts & technologies

Benefits

1. Reduced delays

2. Reduced fuel consumption

3. Reduced CO2 emissions

4. Improved passenger 
i
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Optimization Utilizing Metroplex Integrated Airspace and 
Procedures

Metroplexes are the origin of most system delays

September 23, 2010
21Federal Aviation

Administration

Power of Performance-Based Navigation – a Key Tool 
to Optimize the Use of Airspace
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Increased:
• Efficiency
• Predictability
• Utilization
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Example of Metroplex Optimization
De-conflicting O’Hare & Midway Enables Greater Efficiency and Access

RNP SAAAR 
Approach with RF

Operation Solution

ORD

MDW

ORD Arrival/ 
Departure Path

pp

ORD

MDW

ORD Departures
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Arrival Path 
to MDW

Deconfliction 
enabled via 

curve path and 
vertical profile.

PARTNER AGENCIES

FAA Implementing NextGen with Practical Optimization Approach

OTHER STAKEHOLDERS
CONGRESS

AIRPORTS

COMMUNITIES

-DOT
DOD

-DOC
NASA

MANUFACTURERS
FAA

AIRPORTS-DOD
-DHS

-NASA

-HQ
-Field

….Embracing 
the Needs of All 
Constituencies
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OPERATORS

LABOR

INTERNATIONAL 
PARTNERS
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NextGen Benefits
Significant Public Benefits & Improved Passenger Experience

Maximize Carbon Reduction Minimize Delays
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Maximize SavingsMaximize Safety

Resources Available to Stay Informed
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NextGen Implementation Plan 
Summarizes:
• Target for NextGen - 2018
• Work accomplished
• NextGen benefits
• FAA’s work plan through 2015

Online:
• Overviews
• News
• Videos
• NextGen Documents
• And more…

Interactive Flash Map:
• NextGen Deployments
• NextGen Demos
• And more…


