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Discussion of Flight Rules Used in Aviation

2

Flight Rules
• IFR - instrument flight rules (ATC controlled flights)

• VFR - visual flight rules (> 3 nm visibility and 1000 ft. 
from clouds)

Weather conditions
• VMC - visual meteorological conditions
• IMC - instrument meteorological conditions

An airliner could fly in VMC conditions (i.e., good 
weather) but is always subject to IFR flight rules.
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Blacksburg

Miami

Gulf of México

source: skyvector.com

Typical VOR Installation

Flight Plan: 
Blacksburg (BCB) to 
Miami (MIA)

http://skyvector.com
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Air traffic controllers maintain aircraft separations and help pilots 
navigate to their destination providing verbal and datalink instructions

The Role of Air Traffic Control
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Classification of ATC Services
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There are three control components of ATC and one support 
component. These components interact all time among 
themselves via telephone or microwave data links.
Control Components:

Air Traffic Control Systems Command Center (ATCSCC)
Air Route Traffic Control Centers (ARTCC)
Terminal Approach/Departure Control Facilities (TCA - 
TRACON)
Airport Traffic Control Tower (ATCT)

Support Component (Information)
Flight Service Stations (FSS)
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US Air Route Traffic Control Centers 
(ARTCC)
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 Twenty one ARTCC facilities in the U.S.
 30-50 sectors (horizontal and vertical) in each ARTCC

 Control over 200-300 nm from radar sites (use of 
multiple radars to track targets at long distances)
Today, surveillance is also done using ADS-B systems

Use of long range radars for surveillance (12 seconds 
between scans or update rate)

 The size of the ARTCC varies according to traffic 
density over NAS (see next page)
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Source: FAA Instrument Procedures Handbook

Enroute Control Centers in the US
• A well organized and hierarchical system
• Communications are typically carried via Voice channels (one channel 

per controller).
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Source: Flightradar24

Enroute Control Centers (ARTCC)  in the US
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• The ARTCC Center airspace is divided into Sectors to control flights
• Each sector is manned by 1-3 ATC controllers (depending on workload)

Airspace Sectorization to Control Flights inside ATRCC
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Standard Horizontal Separations (with Radar)
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If radar surveillance and aircraft location is less or 
equal than 40 nm from radar antenna

• 3 nm minimum
• Assumes no wake vortex effect

If radar surveillance and aircraft location is more than 
40 nm from radar antenna

• 5 nm minimum
• Assumes no wake vortex effect
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Enroute Separations (Vertical)
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 In January 20, 2005 the FAA instituted Reduced 
Vertical Separation Minima (RVSM) in the domestic 
US airspace

 Canada and Mexico (and Gulf of Mexico) also 
implemented the same RVSM rules on the same day

 The new vertical separations allow six new flight levels to 
be selected every 1,000 between flight levels 290 and 410

North Atlantic operations use RVSM since March 1997 
and Pacific operations since February 2000

 Europe started RVSM operations in January 2002
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Vertical Separations in the NAS
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• Below 41,000 feet (Flight level 410), flights are separated 
by 1,000 feet (one flight level)

• Above flight level 410, separations are 2,000 feet

Example:  
Flight from  
JFK (New York) to LAX 
(Los Angeles) flies 
generally a West 
heading (~270 degrees) 

Possible flight levels to 
use are: 340 (34,000 
feet), 360 (36,000 feet), 
380 (38,000 feet) and 
400 (40,000 feet)

...
...

...
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Altitude Assignments in the National Airspace 
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Source: Air Traffic Control Handbook (https://www.faa.gov/
air_traffic/publications/atpubs/atc_html/chap4_section_5.html

https://www.faa.gov/air_traffic/publications/atpubs/atc_html/chap4_section_5.html
https://www.faa.gov/air_traffic/publications/atpubs/atc_html/chap4_section_5.html


Air Transportation Systems Laboratory

Vertical Separations in the NAS
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• Southwest Airlines Boeing 
737-700 flying from New 
York LGA to Chicago 
Midway airport (MDW)

• Flying at FL400
• Mach 0.78 
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ATC Surveillance Mechanisms

ADS = Automatic Dependent Surveillance 
GPS = Global Positioning System

ADS-B (mandatory in 2020)Radar (Still available)
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Automatic Dependent Surveillance – 
Broadcast (ADS–B)

• Surveillance technology  

• Aircraft determines its position via satellite navigation 

• Ground stations improve the satellite position  

• Started in January 2020, all aircraft operated in the 
National Airspace System are required to have ADS-B out 
capability 

• Benefits:  

• Efficiency 

• Safety 

• Cockpit traffic information

16
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Terminal Approach and Departure Control 
Facilities (TRACON)
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 Control terminal traffic (both arrivals and departures)

 Typically 50-80 nm from the airport

 Some TRACON control more than one airport (SW California)
TRACONs are divided into sectors to ease workload for controllers

 TRACONs meter traffic approaching an airport facility

 Heavy use of verbal advisories (vectors)

AA52 turn right heading 120
UA53 descent and maintain 170 (17,000 ft.)
Aeromexico reduce to 230 (IAS airspeed)

 Minimum separation inside TRACON is either 5 nm (>40 nm from radar 
antenna) or 3 nm (if < 40 nm from radar antenna) assuming no wake vortex 
effect is present
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Example of TRACON Organization (Atlanta)
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8L

9R

10

9L

8R

Source: flightradar24.com

Orange arrow - Arrival runway 
Blue arrows - departing runway

http://flightradar24.com
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Terminal Approach and Departure Control Facility
(Traffic inside Atlanta TRACON)

19

September 19, 2022 
7:41 AM Local Time
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Miami Intl. Airport

Terminal Area Operations in Atlanta (Departures)

ATL Airport

Source of data: FAA 
ATSL analysis
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Four Corner Post System

 

  

 

Terminal Area Operations in Atlanta (Arrivals)

ATL Airport

Source of data: FAA 
ATSL analysis
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Atlanta Arrival and Departure Patterns

22

Airport

Departures Arrivals Source of data: FAA 
ATSL analysis
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A Small TRACON - Roanoke, Virginia
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Class C Airspace

Virginia Tech Airport 1,176 ft.

3,800 ft.
3,400 ft.

Side View      5,200 ft.

2,132 ft.

Notes:
• The volume of airspace controlled by ROA Approach Control 

looks like an inverted wedding cake
• Typical of many TRACONs in the U.S.
• The complexity of the TRACON increases as traffic increases
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One Day of Traffic into five New York Area Airports

Terminal Area Operations in New York City
Source of data: FAA 
ATSL analysis
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LGA ARR to 31

LGA ARR to 4

JFK 31L DEP

• Approaches to La Guardia Airport (LGA) (dark green color lines) are 
executed in close proximity with departures from JFK Airport (light 
green color lines)

• Operations at LGA, JFK and EWR require substantial coordination

Terminal Operations in New York
Source of data: FAA 
ATSL analysis
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Air Traffic Control Tower
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• Three ATC controller posts
• Local controller (runways and landing areas)
• Ground control (taxiways and aprons)
• Clearance delivery (provides information on flight plans)

• Some ATCT divide workload into East-West operations
• Use of short and precise language

• AA52 taxi to RWY 36 via alpha-3
• UA53 clear for takeoff, wind 040 at 12
• Aeromexico clear to land RWY 36

• Controls aircraft traffic (both arrivals 
and departures) at the airport 
(includes ramps near gates, 
taxiways, runways, and airspace up 
to 5 nm from airport)
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Atlanta International Airport  (ATC Tower Responsibilities)

27

Area under control of 
Local Controller

Area under control of 
Ground Controller

Area under control of 
Local Controller

Atlanta Airport Terminals
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Legacy Aircraft Wake Categories Used in Air Traffic 
Control
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FAA aircraft groups (at maximum takeoff weight)
Small (< 41,000 lb)
Large (< 255,000 lb)
B757 (255,000 to 300,000 lb)
Heavy (> 255,000 lb)
Superheavy (Airbus A380 and Antonov 225)

ICAO groups
Light (< 7 metric tons)
Medium (> 7 tons but < 136 tons)
Heavy (> 136 tons)
Superheavy (A380 and Antonov 225)
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Issues in Separating Aircraft Near Runways
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Airspace criteria are intrinsically used for runway separations:
• Minimum radar separations (driven by the ability to 

differentiate targets in a radar display)
• Wake vortex separations - driven by the hazard created by 

flying behind the wake of a lead aircraft
Runway occupancy time (ROT)

• Can also be an important factor in separations on final 
approach

• If ROT is small (i.e., due to high speed runway exits), the 
airspace separations may need to be increased to avoid 
simultaneous occupancy of the runway
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Source: Lang, Eriksen and Tittsworth, WakeNet 3 Europe, 2010

Example of In-Trail Wake Airspace Separations IMC 
Conditions (ICAO)
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Minimum Separation Matrix (mn)                              Arrivals - Arrivals

Trailing Aircraft (Header Columns - in Orange)

Lead 
(Column 1) Small Large B757 Heavy Superheavy

Small 3 3 3 3 3

Large 4 3 3 3 3

B757 5 4 3 3 3

Heavy 6 5 4 4 4

Superheavy 8 8 8 8 8

Typical Minimum Values of Aircraft Separations in the 
United States under IMC Conditions (with Radar)

Highlighted values are minimum radar separations
Minimum radar separations are 2.5 nm if ROT <= 50 

seconds
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Consolidated Wake Turbulence 
Recategorization Classification (CWT)

• FAA Introduced a consolidated wake re-categorization in 2019

• Consult FAA Order JO 7110.126A

32
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• “FAA Order JO 7110.659 (RECAT 1.5) classified aircraft according to certificated 
takeoff weight, landing speed, wingspan, and the aircraft’s ability to withstand a 
wake encounter. “

• “FAA Order JO 7110.123 (RECAT Phase II), Appendix A and Appendix B, described 
a pairwise separation matrix developed for the most common ICAO type identifier 
aircraft. Each aircraft was addressed as both a leader and a follower in each pair.” 

• “The development of a pairwise separation matrix relied on wake-based 
data, rather than weight-based data.” 

• “Separation reductions were achieved with a better understanding of wake 
behavior and with pairwise separation of aircraft.” 

• “CWT is based on a nine category system that further refines the grouping of 
aircraft, provides throughput gains at many of today’s constrained airports, and is 
manageable for all airports throughout the NAS.”

33

Consolidated Wake Vortex 
Recategorization Classification

Source: FAA Order JO 7110.126A
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Consolidated Wake Turbulence (CWT) 
Re-categorization Classification

Source: FAA Order JO 7110.126A

Category Description

A A388 

B Pairwise Upper Heavy aircraft 

C Pairwise Lower Heavy aircraft 

D Non-Pairwise Heavy aircraft 

E B757 aircraft 

F Upper Large aircraft excluding B757 aircraft

G Lower Large aircraft 

H Upper Small aircraft with a maximum takeoff weight of more than 
15,400 pounds up to 41,000 pounds 

I Lower Small aircraft with a maximum takeoff weight of 15,400 
pounds or less 
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Consolidated Wake Vortex 
Recategorization Classification

Source: FAA Order JO 7110.126A
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Consolidated Wake Vortex Separations - Directly Behind
Source: FAA Order JO 7110.126A

Empty Cells: Apply Minimum Radar Separation
3 nm default
2.5 nm for runways that meet a 50 second
Runway Occupancy Time criteria
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Consolidated Wake Vortex Separations - On Approach

Empty Cells: Apply Minimum Radar Separation
3 nm default
2.5 nm for runways that meet a 50 second
Runway Occupancy Time criteriaSource: FAA Order JO 7110.126A
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Visual Meteorological Conditions (VMC) 
Separations
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• Under visual meteorological conditions, pilots are expected to be 
responsible for separations

• Data collected at airfields in the United States indicates that VMC 
separations are 10% below those observed under IMC conditions

• Therefore:
• Runways have more capacity under VMC conditions for the 

same fleet mix
• Higher runway utilization is possible under VMC conditions
• Runway occupancy times and VMC airspace separations are 

closer in magnitude
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Air Traffic Control (ATC) Departure-
Departure In-Trail Separations

Typical In-trail Separations (in seconds) for Departing Aircraft 
on the same Runway

39

Lead 
Aircraft

Trailing Aircraft
Superheavy Heavy B757 Large Small

Superheavy 120 120 120 120 120
Heavy 120 120 120 120 120
B757 120 120 120 120 120
Large 60 60 60 60 60
Small 60 60 60 60 60

Separations are in seconds
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Separations in the North Atlantic Today

• 1000 foot separation between Flight levels 290 and 390 

• 1 (one) degree of latitude separation between tracks in 
the Organized Track System 

• 1/2 degree core tracks  

• 10 minute in-trail separation if aircraft are not equipped 
with FANS 1/A technology and the aircraft have the same 
speed 

• In-trail reduction possible for two equipped aircraft (5 
minutes if flying the same Mach number) 

• Track capacity is driven by in-trail separations and fleet 
mix composition

40
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North Atlantic Organized Track System
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Westbound tracks

Source: flightradar24.com

http://flightradar24.com
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North Atlantic Organized Track System
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Westbound track NAT-C

Note: Aircraft are spaced 1,000 ft vertically 
flying in the same direction in the  
North Atlantic Organized Track System

Source: flightradar24.com

http://flightradar24.com
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FANS 1/A Technology

• FANS = Future Air Navigation System 

• Technology in the flight deck that allows pilots and ATC 
controllers to communicate over datalink channels 

• Datalink communications: 

• ATC control clearances 

• Pilot requests (i.e., climb requests, weather detours) 

• Position reports (automatic or pilot initiated)

43

43a

Check videos on the internet by Eurocontrol and Duncan Aviation:

https://www.youtube.com/watch?v=EK87g6Nlcyk

https://www.youtube.com/watch?v=KTqe5nQeWV0

https://www.youtube.com/watch?v=EK87g6Nlcyk
https://www.youtube.com/watch?v=KTqe5nQeWV0
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Separations in the North Atlantic Today

• 1000 foot separation between Flight levels 
290 and 390 

• 1 degree of latitude separation between 
tracks in the Organized Track System 

• 10 minute in-trail separation if aircraft are 
not equipped with FANS 1/A and have the 
same speed 

• In-trail reduction possible for two equipped 
aircraft (5 minutes if flying the same Mach 
number)

44

Daily Traffic in the North Atlantic
Organized Track System (OTS)
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Symbology to Help ATC Personnel

• 1000 foot separation between Flight levels 
290 and 390 

• 1 degree of latitude separation between 
tracks in the Organized Track System 

• 10 minute in-trail separation if aircraft are 
not equipped with FANS 1/A and have the 
same speed 

• In-trail reduction possible for two equipped 
aircraft (5 minutes if flying the same Mach 
number)

45

Westbound Organized Tracks (October 12, 2015)
source: skyvector.com

http://skyvector.com
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OTS System Improvements

43c

• Allowing climbs inside the tracks at busy times 

• Reduce in-trail separations (RlonSM) below 5 minutes 
(requires better information on aircraft position) 

• Reduce distance between adjacent tracks (RlatSM) from 
1 to 1/2 degree for all tracks

46
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A Hypothetical Flight
• Suppose we fly a Cessna Citation II from Virginia Tech Airport (BCB) to 

Miami International airport (MIA)
• The flight takes us across four ARTCC Centers in the U.S. (Washington, 

Atlanta, Jacksonville, and Miami)
• The aircraft is under continuos control of ATC services even if the day is 

clear (CAVU conditions)

Flight plan 
route
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Blacksburg

Miami

Gulf of México

source: skyvector.com

Flight Plan: 
Blacksburg (BCB) to 
Miami (MIA)

A Hypothetical Flight: The Flight Pan

Estimated travel time 
is 2:24 hrs:min • The flight plan uses high-

altitude Jet Routes (Jet 
airways) 

• ATC  assigns codified 
instrument approach 
procedure (Heath II) is 
used during the 
transition into the Miami 
TRACON

http://skyvector.com
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Activities of the Flight

49

 Pilots arrive to Virginia Tech Airport (BCB) an hour before the 
flight (to review weather and submit a flight plan)

 Few minutes before departure they contact Roanoke ATC for flight 
plan approval

 BCB has no control tower (but a UNICOM frequency is used to 
establish intent - blind verbal statements)

Out of BCB pilots contact Roanoke TRACON for climb 
instructions (to intercept J-48 a Jet Route)

 At FL 100 (10,000 ft.) the pilots contact Washington Center - 
ZDC (briefly)

 A few minutes later ZDC hands-off the flight to ZTL (Atlanta 
ARTCC)
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Details of the Flight Plan

50

Blacksburg

Spartansburg (VOR)
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Flight Activities

51

 
ZTL controllers (4 sectors total for this trip) direct this flight to switch 
to J-53 to Spartanburg VOR (a NAVAID facility)

 
The aircraft reaches its enroute cruising altitude of FL 350 (heading is 
around 187 degrees - South)

 The flight then moves over to J-81 West of Augusta, GA

100 nm North of Jacksonville ZTL controllers hand-off the flight to ZJX 
controllers (Jacksonville Center)

 The flight takes J-45 and passes a few miles West of Daytona 
Beach (flies over Daytona Beach VOR called DAB)

 The flight is handed-off to ZMA (Miami ARTCC Center)

ZMA controllers start descending the flight 100 nm from MIA VOR near 
Vero Beach VOR
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Details of the Flight Plan
From Spartansburg (VOR)

Colliers (VOR)

To Craig (VOR)

Jet Route J53

Direct Route Craig
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Flight Activities
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 The flight is handed over to MIA TRACON 60 nm from the 
airport East of the West Palm Beach VOR

 The flight progresses inside the MIA terminal area flying a codified 
Standard Terminal Arrival Route (STAR)

 The flight is continuously given vectors inside the 50 nm radius from 
MIA
The TRACON controller sequences our flight behind a heavy 
(Boeing 757 of American Airlines) and establishes 6 nm of 
separation

 5 nm from MIA airport the flight is handed-off to MIA tower

 The flight lands on RWY 27 R per local controller instructions

The flight taxis to the ramp following instructions of a ground 
controller
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Details of the Flight Plan

Palm Beach (VOR)

Miami Airport
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• Modern transport aircraft have plenty of instrumentation to navigate 
across the U.S. and over the oceans

• Over the oceans, there is no radar hence aircraft horizontal 
seperations vary from 80-30 nm

Aircraft Instrumentation and Navigation



Air Transportation Systems Laboratory

Separations in the National Airspace System 
(FAA)

56

Much smaller than over NATS (5 nm for distance > 40 nm from radar)

Positive control (radar control for all IFR flights)

2000 ft. above 41,000 ft. (flight level 410)

1000 ft. below FL 410

Above FL 290 RVSM requires aircraft equipment certification
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Airport Surveillance Technology Affects Runway 
Separation

57

Various systems have been developed to track aircraft:

• Radar, ADS-B, Multilateration, ASDE-X

Faster update rate reduces position report 
uncertainty (i.e., allows reduced separations)
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Runway 2

4,300 ft. or more

Runway 1
Independent Arrival Streams

Airport

IFR operational conditions
4,300 ft. between runway centerlines
Standard radar system (scan rate of 4 seconds or better)
Radar surveillance is available

Old Standard: Independent Precision Approaches 
(ILS type) in IMC Conditions In 2013 FAA amended the rule 

so that independent close parallel 
approaches can be conducted 
down to 3,200 feet without 
fast scan radar
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No Transgression Zone (NTZ)3,000 - 4,300 ft.

• The purpose of this standard is to use the Precision Runway 
Monitor (PRM) to allow independent ILS approaches to parallel 
runways separated down to 3,000 feet (FAA, 1998)

• This standard currently applies with PRM (fast-scan technology)

• Radar scan rate of 1 second or less

Independent Parallel Approaches using the Precision 
Runway Monitor (PRM) under IMC Conditions
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New Parallel Runway Separation Standards  
(Section 3.9 in FAA AC 150/5300-13B)

60

• Dual simultaneous instrument approaches with high-update 
surveillance (ADS-B or PRM)

• “For straight-in approaches, the minimum parallel runway 
centerline separation between adjacent runways is 3,200 feet 
(975 m)”

• “Separation of 2,500 feet (762 m) between adjacent parallel 
runways is allowable with an offset approach to one runway 
end” 
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Runway 3

5,000 ft. or more
Runway 2

Runway 1

Old Standard: Independent Triple and Quadruple 
Approaches To Parallel Runways (IFR)
• Allows triple and quadruple parallel approaches to runways 

separated by 5,000 feet (or more) using standard radar systems 
(scan update rate of 4.8 seconds) at airports having field elevations 
of less than 1,000 feet.

• Increase to 5,300 ft. spacing between runways for elevations above 
5,000 ft.
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Runway 3

3,100 ft. or more
Runway 2

Runway 1

New Standard: Independent Triple and Quadruple 
Approaches To Parallel Runways (IMC)

• “For triple simultaneous instrument approaches for airports with 
high update rate surveillance, when using straight-in approaches, 
the minimum parallel runway centerline separation is 3,100 feet 
(945 m) between adjacent runways” 

3,100 ft. or more
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Runway 2

2,500 ft. or more

Arrival Stream

Runway 1Departure Stream

Simultaneous departures and arrivals can be conducted if two 
parallel runways are located 2,500 ft. or more

Independent Departures and Arrivals in IMC Conditions 
and Standard Radar (Radar Scan Rate = 4.8 s.)
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Runway 2

2,300 ft.

Runway 1

1,000 ft.

• If two parallel runways are staggered (i.e., their runway thresholds 
are offset) use:

• Decrease runway centerline separation by 100 ft. for every 500 
ft. of stagger

Staggered Runways Rule (Decreasing Separation)

Arrival Stream

Departure Stream
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Runway 2

2,700 ft.

Overlap RegionRunway 1

1,000 ft.

• If two parallel runways are staggered (i.e., their runway thresholds 
are offset) use:

• Increase runway centerline separation by 100 ft. for every 500 ft. of 
stagger if an overlap region exists between arrival and departures 
(see diagram)

Staggered Runways Rule 
(Increasing Runway Centerline Separation)
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Simultaneous Independent Departures
•Use a standard airport surveillance radar (radar scan rate ~4.8 

seconds) 

•Air traffic control tower

Runway 1

Runway 2

2500 feet
Aircraft are instructed to 
fly diverging headings 
after departure  
(typically 15 degrees)
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15° - 100°

45°

Assumes the Missed 
Approach Envelopes are 
Non-overlapping

• Procedures governing independent converging approaches require that 
the distance between the missed approach points be 3 n.m. 

• Terminal Instrument Procedures (TERPS) surfaces not overlap
• Because of these restrictions, the approach minimums are high, thereby 

limiting the number of airports that take advantage of this procedure

Independent Simultaneous Approaches to 
Converging Runways

No Transgression Zone (NTZ)
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Runway 2

2,500 ft. or more
1.5 nm 1.5 nm

Dependent arrival streamsRunway 1

• Procedures allows dependent arrivals when runway separation is 
below 4,300 ft. and above 2,500 ft. (standard radar)

• A 1.5 nm diagonal separation is enforced between arrivals

Dependent Approaches to Parallel Runways 
(IFR)
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Runway 2

700 ft. or more

Independent arrival streams
Runway 1

No wake vortex effect 
(seldom the case)

Increase to 1,200 ft. if aircraft belongs 
to Design Groups (ADG) V and VI

• Independent simultaneous arrivals can be conducted with at least 
700ft between runway centerlines if:

• VFR conditions (visibility > 3 nm) 

• No wake vortex effect is present

Independent Arrivals under VFR Conditions
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Simultaneous Offset Instrument Approaches 
(SOIA)

70

• Allows simultaneous approaches to runways spaced 
less than 3,000 ft. but more than 750 ft.

• San Francisco International airport was the first airport 
approved for the procedure (see diagram on next page)

• Requirements:

• Pilot training
• Dual communications
• ATC software/hardware (PRM radar)
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ILS
Approach

LDA
Approach

9,000 ft.

3,000 ft.

No Transgression Zone

SFO 
International

Simultaneous Offset Instrument Approaches 
(SOIA)
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Runway Configuration at SFO Airport

Runway 28R

Runway 28L

Runway Separation 
is 750 feet

Runway Separation 
is 750 feet

Runway1R

Runway 1L
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Simultaneous Offset Instrument Approaches 
(SOIA) at SFO in Place for 21 Years (2005-2026)

Boeing 737-800 
landing on 
runway 28R

Gulfstream 500 
landing on 
runway 28L

A.A. Trani
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Simultaneous Offset Instrument Approaches (SOIA) at 
SFO were Banned in March 2026 

Airbus A320 landing 
on runway 28L

Embraer 175 landing 
on runway 28R

Airbus A320

Embraer 175•A new staggered procedure was 
developed 

•Procedure is in place since August 
2026

A.A. Trani

A.A. Trani
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Recent FAA Directive that Affect Runway 
Capacity at US Airports

• Converging Runway Operations (CRO) 

• Following four incidents at Las Vegas (Nevada), the FAA 
developed more conservative guidelines for operations 
on converging runways 

75

Information of N JO 
7210.860 is now part 
of the FAA Task 
Order 7110.65
(ATC Handbook)

Airports affected by 
new CRO rule
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Las Vegas International Airport

76
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NTSB Reports that Prompted CRO

“A Boeing 737 (737) executing a go-around from runway 25L and a 
Gulfstream 4 that had just departed from runway 19R experienced an 
airborne conflict. When passing over runway 25L, the 737 pilot 
announced his intention to go around because the airplane was 
encountering a 20-knot tailwind.  

The tower controller responsible for runway 25L acknowledged the 
report, immediately advised the pilot of traffic "just lifting off" from 
runway 19R, and instructed the pilot to report the traffic in sight. The 
tower controller then instructed the pilot to fly the runway heading and 
climb to 7,000 ft. The pilot read back the clearance and reported the 
traffic in sight. The controller told the pilot to maintain visual separation 
from the traffic. The 737 subsequently completed another approach and 
landed.”

77
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NTSB Reports that Prompted CRO

“At the time of the incident, the FAA did not have procedures requiring 
specific separation between aircraft operating on nonintersecting 
runways where flightpaths may intersect despite the occurrence of 
several previous similar incidents.  

Following this incident and another similar incident, the FAA amended 
FAA Notice 7110.65, "Air Traffic Control," by adding paragraph 3-9-9, 
"Non-Intersecting Converging Runway Operations," which directed 
changes in converging runway operations to prevent similar 
reoccurrences.”
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Example of CRO Effect (ORD Airport)
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• In the summer 2014, 
ORD lost 1/3 of its 
departure capacity 
for one of the most 
heavily used 
configurations 

• Runway 32L become 
almost unusable 
during daytime hours

Departure runways (west flow)

Arrival runways (west flow)

CRO Distance
< 1 nm
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Example of CRO Effect (ORD Airport)

80

source of data: CDA
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Example of CRO Effect
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Runway 32L
departures are
affected by arrivals
on runways 27L and 27R

Runway 27R arrivals

Runway 27L arrivals

Runway 28C arrivals

source: Webtrak CDA
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CRO Rule at Chicago O’Hare Intl. Airport
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source of data: CDA
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ICAO Aerodrome Reference 
Code
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ICAO Aerodrome Reference Code used in Airport Design

Code Number Aeroplane Reference Field 
Length (meters)

1 Less than 800

2 800 but less than 1200

3 1200 but less than 1800

4 More than 1800
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ICAO Aerodrome Reference Code
Code Element 2

Design 
Group

Wingspan 
(m)

Outer Main 
Landing Gear 

Width (m)
A

B

C

D

E

F

Example 
Aircraft

All single engine aircraft,  
Some business jets

Commuter aircraft, large business jets 
(EMB - 120, Saab 2000, Saab 340, etc.)

Medium-range transports 
(B727, B737, MD-80, A320)

Heavy transports 
(B757, B767, MD-80, A300)

Heavy transport aircraft 
(Boeing 747, A340, B777)

A380, Antonov 225

< 15

15 to < 24

24 to < 36 

36 to < 52

52 to < 65

65 to < 80

< 4.5

4.5 to < 6
 

6 to < 9

9 to < 14

9 to < 14 

14 to < 16
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Runway Separations According to ICAO 
Standards (Visual Conditions)
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Where parallel non-instrument runways are to be provided for 

simultaneous use, the following separations are recommended:

• 120 meters (394 ft) for Aerodrome Runway Code  1 

• 150 meters (492) for Aerodrome Runway Code 2 

• 210 meters (689 ft) for Aerodrome Runway Codes 2 and 4

Note: In the US we use 700 feet for visual operations for all runway categories
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Runway Separations According to ICAO 
Standards (Non-Visual Conditions)
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Parallel non-instrument runways that meet PANS-ATM Doc 4444 

and PANS-OPS 8168, the following separations are recommended:

• 1035 meters (3395 ft) for independent parallel approaches

• 915 meters (3000 ft) for dependent parallel approaches

• 760 meters (2493 ft) for independent parallel departures

• 760 meters (2493 ft) for segregated operations

Note: In the US we use 2500 feet for independent parallel departures and also 
for independent segregated operations


