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Introduction
Purpose:

• Acquaint Roundtable Members with Regulatory Framework within which FAA operates, serving as 
manager and steward of navigable airspace within the US

• Provide an overview of the operational framework within which flight operations and 
infrastructure investment within the National Airspace System (NAS) are managed
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Navigable Airspace

• Similar to the concept of “high seas” and navigable waterways, common/public 
ownership (US government)

• Includes surface of airports, heliports, seaplane landing areas, etc., and extends 
outward and upward
 Navigable airspace means airspace above the minimum altitudes of flight 

prescribed by regulations issued under 49 USC §40103 including airspace needed 
to ensure takeoff and landing of aircraft.
 Embraces operations occurring from the time any person boards an aircraft with 

intention of flight until all persons have disembarked are occurring within the NAS 
(49 CFR 830).

• Stewardship and management of navigable airspace provides basis for regulation of 
aircraft design, airmen certification, air carriers, airport sponsors, air traffic flight 
rules, and provision of air navigation services

• Federal pre-emption of state/local regulation (generally) of matters involving air 
commerce
 Airport operators do not control when or where aircraft fly
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National Airspace System (NAS) – What is it?

 FAA Definition (from AIM/PCG)
• The common network of:

 US airspace
 Air navigation facilities
 Equipment and services
 Airports or landing areas
 Aeronautical charts, information, and 

services
 Rules, regulations, and procedures
 Technical information, and
 Manpower and materiel

• Includes system components shared 
jointly with military
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National Airspace System (NAS) – Roles & 
Responsibilities

 Airspace Stewardship, Management, and Sovereignty: US Government (FAA)

 Certification of Airmen, Aircraft, Airports, Air Carriers, Air Agencies, and Promulgation of Flight Rules: US 
Government (FAA); DoD (military airmen, aircraft, and airfields – but not airspace)

 Provision of Air Traffic Control services: US Government (FAA and DoD)

 Communications, Navigation, and Surveillance Infrastructure: Primarily US Government (FAA/DoD) but also 
State Aviation Agencies (some NAVAIDs) and airport sponsors (airfield lighting)

 Airports and Landing Areas: Airport Sponsor, often State or Municipal government
• Public Use (may be privately owned but open to public)
• Private Use (may be publicly owned, e.g., military airfield but closed to public but normally privately 

owned)

 Aeronautical Information Services: US Government and Private Sector Organizations
• FAA AeroNav Data and Charts, NOTAMs, Publications
• Jeppesen Charts and Data
• Leidos Flight Service Stations

 Flight Safety Standards and Accident Investigation: FAA and NTSB

6



Regulatory Framework
United States Code

Code of Federal Regulations

FAA Orders, Advisory Circulars, Handbooks
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Title 49 – 49 US Code (USC) §40103
Sovereignty and Use of Airspace
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 Navigable Airspace
• 49 USC §40103 Sovereignty and use of 

airspace
 Navigable airspace means airspace above 

the minimum altitudes of flight prescribed 
by regulations issued under 49 USC §40103 
including airspace needed to ensure takeoff 
and landing of aircraft.

 US Government has exclusive sovereignty of 
airspace of the US

 Congress delegated to FAA responsibility for 
stewardship and management of navigable 
airspace

• Comprehensive regulatory scheme
• Pre-emption of conflicting state/local 

regulation
• Other USG Departments also have a role, 

including DoD, DHS, etc.

 A citizen of the US has a public right of 
transit through navigable airspace



14 Code of Federal Regulations 
Aeronautics and Space
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Subjects Which FAA Regulates 
as part of “Air Commerce”

 Airmen (14 CFR 61, 65, 67)

 Air Carriers, Commercial 
Operators and Air Agencies 
(14 CFR 119, 121, 135)

 Air Traffic (Rules of the Road) 
(14 CFR 91)

 Airports (14 CFR 139, 150)

 Aircraft Design (14 CFR 21, 
23, 25, 36)

 Aircraft Maintenance (14 CFR 
43, 145)



Air Traffic Control
Personnel

Communications, Navigation, and Surveillance Infrastructure

Aeronautical Information

“Rules of the Road”
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Air Traffic Control and the NAS

 Personnel
• Archie League

 Regarded as “first” air 
traffic controller

 Lambert Field, St. Louis

 1929

 Daylight / Semaphores

• FAA employs more than 
14,000 air traffic controllers

• Approximately 1,400 non-
FAA employees work for 
contractors at Federally 
Contracted Towers (FCT)
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Air Traffic Control and the NAS

 Infrastructure / Equipment
• Communications
• Navigation
• Surveillance

 NEXTGEN upgrades all 3 elements of CNS

 Facility Types
• Communications

 Air Traffic Control Tower (ATCT) –
Airport Surface & Immediate Environs

 Terminal Radar Approach Control 
(TRACON) – region & low-altitude 
strata (~5 to 40 miles from airport, 
~10,000 feet)

 Air Route Traffic Control Center (ARTCC) 
– en route phase of flight between 
terminal areas (spans several states)
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Air Traffic Control and the NAS
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 BWI ATCT

 Potomac TRACON

• A TRACON serves as interface between the high-altitude, 
en route environment and the airport surface

• POTOMAC TRACON (PCT) is the consolidation of five 
smaller TRACONs that each individually served BWI, ADW, 
IAD, DCA, and RIC

• Operations at other Primary Airports (ADW, DCA, IAD) 
influence arrival and departure flows at BWI

 ZDC ARTCC (Washington Center)

• An Air Route Traffic Control Center provides separation 
services in the “en route” environment, away from the 
terminal area (TRACON) and the immediate vicinity of the 
airport (Air Traffic Control Tower

 Infrastructure / Equipment
• Communications

• Navigation

• Surveillance



Air Traffic Control and the NAS

 Infrastructure / Equipment
• Communications

• Navigation (1 of 4)

• Surveillance

 Facility Types
• Navigation

 ILS  (Airport Vicinity)
• Localizer

• Glisdeslope

• Range Markers

• Approach Lighting

 VOR/TACAN (Terminal / En route)
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Air Traffic Control and the NAS

 Infrastructure / Equipment
• Communications

• Navigation (2 of 4)

• Surveillance

 Facility Types
• Navigation

 Area Navigation (RNAV)
• Terminal

• Enroute

• May be satellite (GPS), terrestrially 
based (DME/DME), or self-contained 
(inertial)
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Air Traffic Control and the NAS

 Infrastructure / Equipment
• Communications

• Navigation (3 of 4)

• Surveillance

 Facility Types
• Navigation

 Area Navigation (RNAV)
• Waypoints

− Fly-over

− Fly-by

• PBN

• RNP
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Air Traffic Control and the NAS

 Infrastructure / Equipment
• Communications
• Navigation (4 of 4)
• Surveillance

 Procedures
• Utilize various navigational facility types 

to construct published flight routes
 Departure

• Standard Instrument Departures 
(SIDs)

 En-route
• Victor Airways/T-Routes (low 

altitude)

• Jet Routes/Q-Routes (high altitude)

 Arrival
• Standard Terminal Arrival Routes 

(STARs)

• Instrument Approach Procedures 
(IAPs)

• Charted Visual Flight Procedures 
(CVFPs)
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Air Traffic Control and the NAS

 Infrastructure / Equipment
• Communications
• Navigation
• Surveillance

 Facility Types
• Surveillance

 Position Reporting
 Primary / Secondary 

Radar
• Aircraft skin

• Secondary Surveillance 
Beacon

 ADS-B
• GPS-derived position 

reporting
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Air Traffic Control and the NAS

 Aeronautical Information
• FAA provides foundational 

information for flight in the 
NAS

• Authoritative government 
source for collecting, 
validating, and 
disseminating aeronautical 
data
 Charts and electronic 

databases
 Instrument Flight 

Procedures
 Notice to Airman 

(NOTAM)
• 56-day publication cycle 

w/interim 28-day updates
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Air Traffic Control and the NAS

 “Rules of the Road”
• For the aircraft operator:

 14 CFR Part 91

 Operations Specifications 
incorporated into Air Carrier or 
Operating Certificate issued under 14 
CFR Part 121 or 135

 Limitations in Aircraft Flight Manuals 
or Handbooks issued by aircraft 
manufacturer

• For the Air Traffic Controller:
 JO 7110.65X Air Traffic Control
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Air Traffic Control and the NAS

 14 CFR 91 General Operating & Flight 
Rules

• Places responsibility and final authority as 
to operation of flight on Pilot in Command 
and provides authority to deviate from 
any regulation to extent required for 
emergency (§91.3)
 Otherwise, compliance with ATC 

Clearances and Instructions is required 
(§91.123)

• Defines specific airspace classifications 
within which aircraft may operate in 
terms of: 
 weather conditions, 
 pilot qualifications, 
 equipage, and communications 

requirements
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Air Traffic Control and the NAS

 14 CFR 91 General Operating & Flight Rules
• Defines Instrument/Visual Meteorological 

Conditions (IMC/VMC) in terms of cloud 
ceiling and flight visibility
 Aircraft operate under either Instrument 

Flight Rules (IFR) or Visual Flight Rules (VFR)
• Aircraft operating under IFR often 

experience VMC

• Operations specifications issued to air 
carriers under 14 CFR Part 121 rarely 
authorize operations under VFR and all flight 
above 18,000’ occur under IFR by regulation

• Airspace Classes
 Class A (Positive Control Airspace)

 Class B (Terminal Control Area)
 Class E (Controlled Airspace)

 Class G (Uncontrolled Airspace)
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Air Traffic Control and the NAS

Airspace Classifications

 Provision of ATC Separation Services Requires Means of Requiring Participation by Aircraft

 Controlled v. Uncontrolled

• Controlled airspace merely means that a volume of airspace has been defined by metes-
and-bounds, published at 14 CFR Part 97, and is charted for the purpose of providing air 
traffic control separation services (by means of an ATC clearance) from an air navigation 
service provider (FAA in the US)

 Differences Among Controlled Airspace Designations Revolve around:

• Entry Requirements: whether a prior clearance (Class A, B) or prior two-way 
communications (Class C, D, E – IFR ops only) is required

• Minimum Airmen Certification and Rating Level (e.g., Private Pilot, IFR Rating) 

• Aircraft Equipage (Two-way radio communications, Surveillance Equipment)

• Weather (minimum allowable cloud clearance, ceilings, in-flight visibility for 
operations under VFR)

 Uncontrolled airspace (Class G)

• No air traffic control separation services are provided and there is no 
clearance/communication requirement
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Air Traffic Control and the NAS
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 Airspace Classifications 
• BWI lies within Class B airspace

 Class B Airspace – associated with 
busiest airports (scheduled air 
carrier) in the nation

 Part of the a broader, regional 
airspace setting (Potomac TRACON)

 IFR and VFR operations permitted

 No student pilots

 Specific clearance required prior to 
entry (airborne) or movement on 
the surface

 Two way radio, appropriate 
navigation aids, and surveillance 
equipment are required aircraft 
equipage

BWI Class B Airspace (7-NM radius, Surface to 
10,000 Feet above Mean Sea Level)



Air Traffic Control and the NAS
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 Airspace Classifications 
• BWI lies within Class B 

airspace

 Part of larger Potomac 
Consolidated TRACON 
airspace serving 4 primary 
(IAD/DCA/ADW/BWI) and 
numerous satellite airports

• Departure/Arrival flows at 
IAD and ADW influence 
flows at BWI

 Other influences on air 
routes include:

• Significant volumes of 
Special Use Airspace in 
region

• Terrain (mountains to 
west, Chesapeake Bay to 
east



Air Traffic Control and the NAS

 ATC Service
• Mission and Purpose

 Primary: Prevent collisions involving aircraft operating in 
the NAS (separation service)

 Secondary: Provide safe, orderly, and expeditious flow of 
air traffic

• ATC Responsible for Separating Aircraft
 From other aircraft (including aircraft wake)

• Runway separation standards
• Airborne separation standards

 From terrain
 From adverse/hazardous weather
 When meteorological conditions permit, pilots share 

responsibility
• Fundamental Tools in ATC Toolbox

 Controlled Airspace
• Cannot exercise ATC outside of it
• Varying degrees of control exercised

 ATC Clearance
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Air Traffic Control and the NAS

 ATC System Relies Upon Common Set of:
• Flight Rules (Visual v. Instrument)

 Under VFR, pilot is responsible for aircraft separation

 VFR operation is somewhat random (although 
normally predictable)

 Under IFR and within Controlled Airspace, the Air 
Navigation Service Provider (FAA) is responsible for 
separating aircraft

• Principal Reasons for IFR are to enable all-weather 
operations and, at higher altitudes / faster aircraft 
speeds, assure “positive control” of all operations

• Positive control means movement only occurs after 
receipt of prior clearance, along a predicted/specified  
route (airway), vector, altitude, speed, and time

 Pilot is always responsible to “see and avoid” other 
aircraft if weather conditions permit, even under IFR
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Air Traffic Control and the NAS

 ATC System Relies Upon Common Set of:
• Minimum Separation Standards for IFR Aircraft in 

Flight and on the Surface

• Facilities

 Communications Infrastructure

 Navigation Aids and Lighting Infrastructure

 Surveillance Infrastructure

• Minimum Training and Certification Standards for 
Airmen and Controllers

• Defined Airspace Within which ATC Separation 
Services Are Provided
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Air Traffic Control and the NAS

 ATC Separation Techniques and Standards
• Aircraft operating under IFR (from other IFR Aircraft)

 Procedural / Non-Radar (miles or time in trail based 
on position reporting)

 Radar (3 or 5 miles / 1000 feet) depending upon type 
and distance from surveillance radar equipment 
transmitter

 Visual approach under IFR – separation responsibility 
from terrain/aircraft transfers from ATC to pilot

• VFR Aircraft 
 No VFR at high altitudes (above 18,000)

 Generally, see-and-avoid (except in Class B)
 Class B Airspace = positive control

• All aircraft require clearance prior to entry (similar to 
IFR)

• VFR/IFR separation = 1.5 miles/500’ 
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Air Traffic Control and the NAS

 ATC Separation Techniques and Standards
• Aircraft operating under IFR (from other IFR Aircraft)

 Procedural / Non-Radar (miles or time in trail based 
on position reporting)

 Radar (3 or 5 miles / 1000 feet) depending upon type 
and distance from surveillance radar equipment 
transmitter

 Visual approach under IFR – separation responsibility 
from terrain/aircraft transfers from ATC to pilot

• VFR Aircraft 
 No VFR at high altitudes (above 18,000)

 Generally, see-and-avoid (except in Class B)
 Class B Airspace = positive control

• All aircraft require clearance prior to entry (similar to 
IFR)

• VFR/IFR separation = 1.5 miles/500’ 
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NAS Factors That Influence Noise 
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NAS Factors That Influence Noise Exposure

• Air Carriers and Other Operators (14 CFR Parts 91, 119, 121, and 135)
 Activity Levels

• Passenger Enplanements
• Operations Activity Levels (daily/annual)

 Fleet Mix
• Regional Airspace Setting (14 CFRs 71, 73, 77, 97, and FAAO 8360.3B (TERPS)
• Air Traffic Control (FAAO 7110.65X) and Associated Facilities / Airways / Procedures
• Aircraft Design and Certification (14 CFR Parts 21, 25, and 36)
• Airport Design, Throughput, and Certification

 Safety (14 CFR Part 139 ) 
 Design Aircraft for which Airport is Designed (AC 150-5300)
 Runway Geometry / Airfield Layout / Effect on Throughput
 Runway Selection / Use

• Aircraft Limitations
• Wind
• Operations at other airports

32



Questions?
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Supplemental Information
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Domain Instrument / Evidence of Compliance Cross-Reference

Airmen (Parts 61, 65, 67, 68) Airmen Certificate: (Pilot, Instructor, Dispatcher, 
Mechanic, Air Traffic Tower Operator)

Medical Certificate

See Parts 91, 121 and 135 for minimum crew 
certification/experience requirements to 
conduct certain operations (e.g., scheduled 
air carrier, on-demand air taxi, not-for-hire, 
etc.)

Air Carriers & Commercial Operators
(Parts 119, 121, 135, 137)

Air Carrier Certificate: (large airline)

Operating Certificate & Operations Specifications: 
(on-demand, air taxi, commuter)

Letter of Authorization: (air tour)

Numerous linkages to other domains (e.g., 
requirement that Air Carriers use Part 139 
certificated airports, employ Part 61 
ATP/Commercial Pilots, operate aircraft 
certificated under Part 21/23/25, operate 
under IFR, etc.)

Overview of Federal Aviation Regulations
(1 OF 2)
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Overview of Federal Aviation Regulations
(2 OF 2)

Domain Instrument / Evidence of Compliance Cross-Reference

Aircraft Design (Parts 21, 23, 25, 36)
Aircraft Maintenance (Part 43)
Air Agency: Repair Station (Part 145)

Type Certificate: (Aircraft Model Design [to 
manufacturer])

Supplemental Type Certificate: (Aftermarket)

Airworthiness Certificate: (Each Individual 
Aircraft)

Airworthiness = an aircraft manufactured in 
accordance with type certificate, maintained 
and inspected per Part 43, and substantially 
in same condition (pre-flight walkaround)

Airports (Parts 139, 150, 161) Airport Operating Certificate

Noise Exposure Map / Noise Control Plan

Part 139 establishes minimum standards for 
Aircraft Rescue and Firefighting (ARFF), 
obstructions, wildlife management.

Airspace (Parts 71, 73, 77) Aeronautical Information and Databases

Aeronautical Charts & Publications

Part 71 defines metes-and-bounds for ATC 
airspace, etc.

Part 73 defines metes-and-bounds for Special 
Use Airspace
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Airport Capacity
Definition

Factors Influencing Capacity

BWI Capacity Analysis
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Airport Capacity

 Airport Arrival Rate
• Dynamic parameter 

specifying number of 
arrival aircraft that an 
airport, in conjunction 
with terminal airspace, 
can accept under specific 
conditions throughout 
any consecutive sixty(60) 
minute period.

FAA Order 7210.3AA Facility 
Operation & Administration 
(2017)
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Air Traffic Control and the NAS
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BWI Marshall Jet Departures under Instrument 
Meteorological Conditions (IMC) 

February 2, 2017 – April 26, 2017/2,017 Flight Tracks

BWI Marshall Jet Departures under Visual 
Meteorological Conditions (VMC) 

February 2, 2017 – April 26, 2017/23,957 Flight Tracks



Air Traffic Control and the NAS
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BWI Marshall Jet Arrivals Vectored for Instrument 
Approaches

February 2, 2017 – April 26, 2017/2,625 Flight Tracks

BWI Marshall Jet Arrivals Vectored for Visual 
Approaches

February 2, 2017 – April 26, 2017/23,233 Flight Tracks



Airport Capacity

 Factors Influencing AAR
• Runway Geometry

 Intersecting v. Parallel 
Runways

 High-speed taxiways

 Meteorological 
Conditions

 Aircraft type / fleet mix

FAA Order 7210.3AA Facility 
Operation & Administration 
(2017)
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Airport Capacity

 Runway Geometry
• Intersecting v. Parallel 

Runways
• High-speed taxiways
• Airports reflect evolution of 

aircraft fleet mix
 Jet aircraft less sensitive to 

wind compared to propeller 
aircraft

• Crosswind velocity 
component became a 
smaller percentage of 
total (forward) velocity

 Reduced need for cross-
wind runways led to 
development of parallels to 
increase throughput

• Runway geometry in turn 
influences flight tracks in the 
immediate airport environs
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Airport Capacity
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 FAA Airfield Capacity 
Analysis

 2014 (prior to closure 
of Runway 4/22)

 Intersecting Air Carrier 
Runways

 Visual Conditions 
predominate

• 85% cloud ceilings 
and visibility greater 
than 2,500’ and 5 
miles

• 7% marginal VFR
• 8% IFR (below 1000’ 

ceiling and/or 3 miles 
visibility



Airport Capacity
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 FAA Airfield Capacity 
Analysis
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