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Departures



Overview

DEPARTURE CHARTS
• Obtaining Charts
• Departure Standards
• SID, ODP, DVA
• Pilot Nav DP
• Vector DP
• Chart Format and Symbology

DEPARTURE PROCEDURES
• Takeoff Minimums
• Departure Options
• Textual Departure Procedures
• Radar Departures
• VFR Departures
• Selecting a Departure Method



What are our options for departure?

• In visual or instrument conditions:
- At the absence of SID or ODP:

• Standard departure, radar or pilot 
navigated

• May require non-standard 
weather and/or climb gradient

- Standard Instrument Departure 
(SID):

• In your clearance

- Obstacle Departure Procedure 
(ODP):

• Self-flown, no clearance for ODP

- Diverse Vectoring Area (DVA):

• Standard departure, ATC vectors

• May require non-standard 
weather and/or climb gradient
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• In visual conditions:
- Depart VFR and pick up IFR 

clearance in the air

- Visual climb

- Visual Climb Over Airport 
(VCOA)

• We’re going to look into 
each of these



Example – KRUT Rutland VT
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Example - KBED Hanscom MA
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Example - KBED Hanscom MA (cont.)
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Example - KBED Hanscom MA (cont.)
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Example - KTEB Teterboro NJ
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Example – KTEB Teterboro NJ (cont.)
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Departure - Introduction
• Departure Procedures are pre-planned terminal instrument flight rule (IFR) procedures, 

designed for two reasons:
• The primary purpose is to provide obstacle clearance protection information to 

pilots
• A secondary goal, at busier airports, is to increase efficiency and reduce 

communications and departure delays through the use of Standard Instrument 
Departures (SIDs)

• There are two types of Departure Procedures, Obstacle Departure Procedures (ODP), 
printed either textually or graphically, and Standard Instrument Departures (SID), always 
printed graphically (with a textual portion).

• All DPs, either textual or graphic may be designed using either conventional or RNAV 
criteria

• ODPs specifically ensure obstacle protection, routing aircraft through potential hazards 
and onto the enroute structure



Departure – Introduction (cont)

• Starting with clearance delivery on the ground control, ATC 
manages traffic flow through departure control's issuance of 
a departure clearance

• Your departure clearance then issues restrictions, and may 
even be abbreviated, facilitating planned traffic flows
- Even abbreviated clearance will contain:

• Clearance limit (usually destination airport)
• Departure procedure (if applicable)
• Altitude/flight level

• Many airports in the National Airspace System (NAS) are 
equipped with the Terminal Data Link System (TDLS) which 
allow for the use of automated pre-departure procedures

• Both pilots and controllers share certain responsibilities, in 
different capacities

• Ultimately, departure procedures found in the FAA Terminal 
Procedure Publications provide guidance as to how a pilot 
must fly the procedure
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Departure Charts: Departure Standards

Climb Gradients & Obstacle Clearances:
• Based on TERPS - Terminal Instrument Procedures criteria (in the US) and

PANSOPS outside US
• Assumes you cross departure end of Runway at 35ft AGL
• Assumes you climb at or greater than 200 ft/NM
• Examines a slope of 152 ft/NM for obstacles

• If obstacles penetrate this plane, instrument departure procedures are
required (visibility, climb gradient, equipment limitations)

• Requires climb to 400 ft above airport elevation before any turns are
required

• Departure routes based on positive course guidance up to 10 NM from
Departure End of Runway - DER for straight departures and 5 NM after
completion of turns for departures requiring turns.



Departure Charts: Departure Standards



Climb/Descent Chart

If a climb gradient table is not available, the 
rate of climb can be calculated manually.

Example:

If a climb gradient of 200 ft per nautical mile 
is required and our ground speed in the climb 
is 90 knots we will need a rate of climb of 300 
feet per minute.

90 Nautical Miles Per Hour divided by 60 
minutes per hour = 1.5 nautical miles per 
minute. 1.5 nautical miles per minute times 
200 feet per nautical mile = 300 feet per 
minute.



First a little Math …

ConvertingGround Speedfrom Knots to NM/Min: Speed ÷ 60 = NM/Min

1 NM/Min=• 60 K
1.5 NM/Min=• 90 K
1.6 NM/Min=• 100 K
2.0 NM/Min=• 120 K
2.5 NM/Min=• 150 K
3.0 NM/Min=• 180 K
3.2 NM/Min=• 200 K

Converting[Climb,Descent]Gradient to Rate of Climb [or Descent]

Ground Speed (NM/Min) X Gradient (Ft/NM) = Rate of Climb [or Descent]

Convert your IAS to TAS, correct to ground speed by wind correction, then:



Departure Charts: Departure Procedures

• Instrument Departure Procedures (DP)

• Two types: Obstacle Departure Procedure (ODP) and Standard
Instrument Departure (SID)

• Could be textual or graphical

• Could be a Pilot Navigated or Vector procedure

• Designed to take you safely fromthe runway to the enrouteenvironment

• Pilot Navigated DP

• Common in Non-Radar environments

• May include a radar vector segment

• Provides for one or more transition routes

• Radar Vectors DP

• ATC provides radar vectors to filed or assigned routes

• Use appropriate SID code in your IFR flight plan



Departure Procedures: SID vs ODP 

Standard Instrument Departure (SID)

A SID is designed to separate aircraft on departure (helps ATC to separate 
traffic) and an ODP are designed to avoid obstacles on the departure (helps 
pilots avoid hitting something on departure). Sometimes these are combined.

Obstacle Departure Procedure 

An airport that has an instrument approach will be evaluated to see if there 
are any obstacles that would interfere with a plane climbing at 200' per/NM. If 
there is an obstacle that penetrates this 200' per/NM climb the FAA will 
develop a obstacles departure procedure for this airport. 

Airports with an instrument approach but no ODP imply that an aircraft can be 
assured to climb at 200' per/NM - or 3.3% climb gradient.

ODP may be flown in departure, does not need to be explicitly assigned.



Chart
Symbology



Departure Procedure Chart

FIG04-008



Climb/Descent Chart



Departure Procedures

• Jeppesen Charts: Takeoff minimums located on airport page

• FAA/NOS Non-Standard Minimums in front of TPP.

• Pilots required to have DP chart or at least textual description. Otherwise state
“No DP” in flight plan

• You may file or get a SID assigned, ODP is not assigned. VCOA needs to be requested.

• Take Off [Visibility] Minimums: Applies to other than Part 91 operations

• Prevailing Visibility, RVV, RVR

• Standard Minimums: 1 SM for single and twin engine; ½ SM for three or more engines

• DP restrictions: Ceiling/Vis Minimums,Min. Climb Gradients

• “Radar Contact” = Positive ID and radar flight following provided

• You got vectored? You are now off the DP.

• If using GPS for SID – must be current, load from the DB (no self-created SID). GPS does 
not have ODPs.

Is it legal for a Part 91 (private) flight take off into zero visibility and/or with a 0’ AGL ceiling?



Radar vs VFR Departures
• Radar Departures:

• Usually assigned at towered airports, tower assigns departure heading
• Tower “hands off” to TRACON or ARTCC radar facility
• “Radar Contact” = Positive ID and radar flight following provided
• “Resume own Navigation” = you’re now responsible for navigation

• VFR Departures:
• Depart VFR and obtain clearance airborne
• You are responsible for your terrain clearance & maintaining VMC
• “Are you able to maintain your own terrain clearance to [MVA]?”

• Visual Climb Over Airport (VCOA):
• Visual Climb Over Airport (VCOA): a departure option for an IFR aircraft, 

operating in meteorological conditions equal to or greater than the 
specified visibility and ceiling, to visually conduct climbing turns over the 
airport to the published "at or above" altitude

• At this point, the pilot may proceed in instrument meteorological conditions 
to the first enroute fix using a diverse departure, or to proceed via a 
published routing to a fix from where the aircraft may join the IFR enroute 
structure, while maintaining a climb gradient of at least 200 feet per 
nautical mile



Diverse Departures
Some airports have a published instrument approach procedure (IAP), but no published 
departure procedure. Are you able to depart IFR in poor weather? Yep, you can do a diverse 
departure!
Diverse Vector Area (DVA)
ATC gives you radar vectors to keep you from hitting stuff on takeoff and climb.

How it works: You can turn any direction from the runway as long as you meet three 
criteria.
1. Pass at least 35’ AGL over the departure end of the runway
2. Don’t turn until at least 400' above the departure end of the runway
3. Maintain 200 ft per NM climb gradient (standard) or published rate

Visual (You have to ask! ATC won’t voluntarily give you VFR climbs*)
If weather conditions allow, you may depart VFR while on an IFR clearance. This is typically 
done if you’re departing from a VFR only airport or if you’re unable to meet the required 
climb gradient for a departure procedure.

*If you request a visual climb, you must maintain VFR and your own obstacle clearance until you reach 
the minimum IFR altitude in that area. In addition to a VFR climb, ATC may not give you specific 
departure procedures and simply say something like “after departure, cleared on course.” If that’s the 
case, you can navigate however you want to get from the runway to the top of climb.



Climb/Descent Chart



Take off minimums, ODP and VCOA



Summary - Departures

• Note that it is not mandatory to accept and fly a departure procedure however, it is 
then the pilot's responsibility to avoid obstacles until at or above the minimum 
vectoring altitude

• As part of your preflight planning, always be sure that you can first meet the takeoff 
minimums

• Pilots operating under 14 CFR Part 91 are strongly encouraged to file and fly a DP at 
night, during marginal Visual Meteorological Conditions (VMC) and Instrument 
Meteorological Conditions (IMC), when one is available

• Departure procedures may be substituted for Radar Vectors
• DPs may be assigned by ATC but they can always be requested by the pilot
• Pilots can practice listening to, copying down, and understanding departure 

instructions through the use of LiveATC
• When you enter IMC, ensure your scan, and pitch attitude has been established, in 

order to ensure a smooth transition from visual references to none. This is especially 
true at night

• Part 91 pilots are not required to adhere to any takeoff minimums, but could be 
found in violation of FAR 91.13 for careless and reckless operation

• All DPs provide the pilot with a way to depart the airport and transition to the en
route structure safely



Enroute



Overview

Enroute & Area Charts
• Enroute Charts
• Front Panel
• Navigation Aids
• Victor Airways
• Communications
• Airports
• Airspace

Area Charts Enroute Procedures
• Enroute Radar Procedures
• Communication
• Reporting Procedures
• Enroute Navigation using GPS
• Special Use Airspace
• IFR Cruising Altitudes
• Descending from Enroute Segment



Enroute Charts: the basics

• Enroute Charts
• Two types: Low Altitude & High Altitude
• Victor Airways below 18,000 ft. shown on Low Alt
• Jet Routes FL 180 and higher shown on High Alt.
• Localizers & BC: shown if they serve an ATC function

• Victor Airways:
• Width is 8 NM (4 NM each side of centerline)
• If segment is more than 102 NM additional airspace 

allocated
• T routes – Terminal routes (RNAV). TK routes – similar, but for 

helicopter use.

• Jet Routes:
• FL 180 or higher
• Used by turboprops or jets
• In Class A airspace

• Q Routes – High altitude RNAV routes.



Enroute Charts: Key Altitudes (1 of 2)

• Minimum Enroute Altitude (MEA)
• Obstacle Clearance: 1000 ft (2000 ft in mountainous areas)
• Lowest altitude that guarantees navaid reception
• Signal coverage gaps up to 65 NM may exist (noted on charts)
• MEA for Jet Routes is 18,000 ft. MSL unless otherwise specified

• Minimum Obstacle Clearance Altitude (MOCA)
• Obstacle Clearance: 1000 ft (2000 ft in mountainous areas)
• Navaid reception assured up to 22 NM from facility

• Off-RouteObstacle Clearance Altitude (OROCA/FAA)
• Minimum Off--Route Altitude (MORA/Jeppesen)

• Specified for grid/quadrangle
• Assures Obstacle clearance 1000 ft or 2000 ft in 

mountainous areas



Enroute Charts: Key Altitudes (2 of 2)

• Maximum AuthorizedAltitude (MAA)
• Designed to avoid reception of two VORs simultaneously on same frequency

• Minimum ReceptionAltitude (MRA)
• Minimum alt. needed to receive navaid when off--airway

• Minimum Crossing Altitude (MCA)
• Typically, you commence climb reaching fix beyond which higher MEA applies.

• Assumed climb gradients:

• 150 ft/NM SL to 5,000 ft.

• 120 ft/NM from 5,000 to 10,000 ft.

• 100 ft/NM above 10,000 ft.

• MCA is published if rising terrain penetrates this path, or navaid signal reception
issues necessitate an earlier climb

• Obstacle clearance 1,000 ft (or 2,000 ft. in mountainous areas)

• Minimum Turning Altitude (MTA)
• If off-airway terrain is high and there’s potential for the turning radius of aircraft to 

conflict an MTA may be specified



Enroute Charts: Altitudes Summary

Please Remember
The MAA, MCA, MRA, MOCA, and MEA all guarantee 1,000 feet of obstacle 
clearance in non-mountainous areas. In designated mountainous areas the 
clearance is 2,000 feet. 

A flag with an X signifies the MCA on FAA charts. The altitude and applicable flight 
direction appear near the symbol. Plan your climb so that you will reach the MCA before 
crossing the fix 

An MRA is designated where a minimum altitude is needed to receive a navaid away 
from the airway being flown in order to identify an intersection. 

In mountainous areas where no other minimum altitude is prescribed, IFR operations 
must remain 2,000 feet above the highest obstacle within a horizontal distance of 4 
nautical miles from the intended course. 

ATC may assign the MOCA when certain special conditions exist, and when within 22 
nautical miles of a VOR. A MOCA does not guarantee you will receive a reliable 
navigation signal if you are more than 22 nautical miles from the facility. MOCAs are 
preceded by an asterisk on FAA charts. 



Front Panel

• Front Panel
• The front panels of both Jeppesen and 

FAA show the area covered by that 
chart. 



Area Chart Coverage



Area Charts: The basics

• Area Charts
• Provided for major air traffic hubs where density of information on

Enroute Charts can make it difficult to read or interpret

• Larger scale than enroute charts

• No approach or departure information; help transition 
departures/arrivals to/from enroute structure

• Jeppesen includes terrain in excess of 4,000 ft above airport
elevation.

• Terrain contours provided.



Area Charts: Atlanta



IFR Enroute Low Altitude Chart Information



IFR Enroute Low Altitude Chart Information



IFR Enroute Low Altitude Chart Information



IFR Enroute Low Altitude Chart Information



IFR Enroute Low Altitude Chart Information



Enroute Charts: Navigation & Communication

• VOR Changeover Point
• Typically halfway between navaids used to define segment

• Change Over Points (COP) specified if navaid reception 
considerations dictate

• Mileage Break: Course changes but no intersection 
defined

• Communications
• Remote Communications Outlet (RCO)

• Used by ARTCC or FSS Enroute
• Ground Communications outlet (GCO)

• Used for obtaining clearances or closing flight plans
• Flight Service Stations:

• 122.5 MHz, RCO for example Fitchburg RCO

• Duplex: Transmit on 122.1 and receive on VOR Frequency



Enroute Procedures: Reporting Procedures

Whether Radar or Non-Radar:
• Report leaving previous assigned altitude, not necessary to report reaching

assigned altitude
• VFR-on--top: need to advice of altitude changes
• Report reaching/leaving holding fix or clearance limit (include altitude)
• Missed approach
• Loss of nav/com equipment (Transponder, DME etc) or unforecasted weather

conditions
• Inability to climb or descend at 500 ft/Min
• Actual TAS varies by [the greater of 5% or 10kts] from flight planned TAS

Non-Radar Environment:
• Requires position reports at compulsory reporting points

• PTAPTP: Callsign, Position, Time, Altitude, Next RP (Position, Time), 
Subsequent RP (Position) plus pertinent remarks

• Revised ETA over 3 minutes
• Leaving FAF or OM inbound on final approach



Enroute Procedures: IFR Cruising Altitudes

• Below 18,000 ft:
• Hemisphere rules apply based on magnetic course

• 000 to 179: Odd Thousand
• 180 to 359: Even Thousand

• In controlled airspace can request/receive “wrong way” altitudes

• FL 180 and above:
• Non RVSM: 2,000 ft. separation
• RVSM: 1,000 ft. separation

• Between FL 290 to FL 410 inclusive
• Requires both aircraft and crew comply with FAR 91.706 Appendix G

• Lowest Usable Flight Levels:
• When Altimeter Setting drops below 29.92” lowest usable flight levels rise.
• Designed to protect aircraft in Class A airspace and underlying

airspace



Enroute Procedures: Descent from Enroute Segments

Two types of descent clearances

• Descent to specified altitude
• Commence descent immediately at optimum rate till 1,000 ft.

above assigned altitude then descend between 500 ft/min
and 1,500 ft/min

• Could include partial discretion: e.g. crossing restriction
(pilot has discretion on when to leave previous altitude
and rate of descent)

• Descend at pilot's discretion
• Allows pilot to descend at their discretion, level off 

temporarily at intermediate altitudes
• You may not return to an altitude you just vacated



Enroute Procedures: Victor V431 GDM to BOS



IFR Holding



Overview

HOLDING PROCEDURES

• Standard and Nonstandard Pattern
• Outbound and Inbound Timing
• Crosswind Correction
• Maximum Holding Speed
• Direct Entry
• Teardrop Entry
• Parallel Entry
• Visualizing Entry Procedures
• ATC Holding Instructions



Holding Patterns: Background

Holding Patterns
• A method of delaying airborne aircraft to help maintain separation; provide

smooth flow of traffic

• Especially helpful in non radar environments

• Define clearance limits for missed approaches; climbing in protected airspace

• Assigned by ATC or requested by pilots

Standard vs. Non-Standard Holding Pattern
• Standard: Turns to the right

• Non-Standard: Turns to the left

Elements of a Holding Pattern
• Holding Fix: can be intersection, navaid or DME distance from navaid

• Inbound Leg (towards the holding point)

• Holding (protected) Side vs. Non-Holding (unprotected) Side



Distances & Timing

• Length of Holding Patterns
• Below 14,000 MSL: 1 minute straight segment
• Above 14,000 MSL: 1 ½ minute straight segment
• GPS RNAV fixes: ATC provides leg length
• Based on the inbound leg (adjust outbound accordingly)

• Timing of Holding Patterns
• Begin Timing on Outbound Leg:

• When abeam the fix and turn completed (whichever happens last)
• If abeam unknown: completion of turn outbound

• Headwind/Tailwind:
• Headwind on Inbound: Decrease timing on outbound leg
• Tailwind on Inbound: Increase timing on outbound leg

• Physical Size of Holding Pattern
• Depends on the speed
• Reduced Speeds: Tighter patterns, less fuel burn



Adjusting for Winds Aloft

• Crosswind: Adjust to stay on holding (protected side)

• Wind Correction Angle (WCA):
• Use bracketing techniques to determine WCA
• Triple the WCA on the outbound (why triple?)
• Inadequate WCA: cause plane to overshoot into non holding side

• Headwind/Tailwind:
• Headwind on Inbound: Decrease timing on outbound leg
• Tailwind on Inbound: Increase timing on outbound leg

• Physical Size of Holding Pattern
• Depends on the speed
• Reduced Speeds: Tighter patterns, less fuel burn



Altitudes & Speeds

• Maximum Holding Speeds

• Minimum Holding Altitude to 6,000 MSL:
• 6,001 MSL to 14,000 MSL:
• 14,001 MSL and higher:
• Military Airfields:

200 KIAS
230 KIAS
265 KIAS
310 KIAS

• Some holding patterns have non standard speed restrictions
(depicted by icon on chart)

• Turns & Banks
• Standard Rate Turns at lower speeds
• Flight director 25 degrees of bank



Holding Pattern Entries

• Entry Procedure depends on your heading relative to the fix

• Direct Entry

• Fly across fix, turn right (or left for non standard patterns) to outbound
heading

• Once established on outbound, fly 1 minute, then turn right (or left for non
standard patterns) to intercept inbound

• Teardrop Entry

• Fly across the fix, turn 30 degrees away from outbound heading to join
outbound

• Once established on heading, fly 1 minute, then turn right (or left for non
standard patterns) to intercept inbound

• Parallel Entry

• Fly across the fix, turn to heading parallel to inbound leg (but 
outbound)

• Fly 1 minute, then turn left (or right for non standard patterns) to re--
-intercept inbound leg to fix

• When are you considered “Established in the hold”?



Holding Pattern Entries



Holding Pattern Entries



ATC Holding Instructions

• If approaching clearance limit and no instructions - then

• Call ATC for further clearance

• Hold as published

• Holding Instructions:

• (if anticipated) issued at least 5 minutes prior to holding fix

• Hold as published on chart unless otherwise instructed

• If no holding pattern charted, complete holding instructions 
provided by ATC

• Fix, direction from fix

• Holding course (outbound course)

• leg lengths: for outbound legs in minutes or Nm if DME used

• EFC Time

• Maintain last assigned altitude

• Expect Further Clearance (EFC) Time (Lost Communications: leave fix at 
EFC)



Thumb Rule

• Identify the outbound 
heading
- “Hold north on the 360 

radial”

- Outbound heading is 360 
(inbound is 180)

• Right or left turns
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Heading Indicator: Holding Pattern with 
Right Turns

TeardropParallel

Direct



Thumb Rule

• Identify the outbound 
heading
- “Hold north on the 360 

radial”

- Outbound heading is 360 
(inbound is 180)

• Right or left turns
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Heading Indicator: Holding Pattern with 
Left Turns

Teardrop Parallel

Direct



Practice

• N3021C, hold northeast of 
the 300 radial, left turns, 
expect further clearance at 
0100Z

• What is the expected 
pattern entry?
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Practice

• N3021C, hold south on the 
150 radial, right turns, 
expect further clearance at 
0100Z

• What is the expected 
pattern entry?
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Practice

• N3021C, hold southeast on 
the 210 radial, right turns, 
expect further clearance at 
0100Z

• What is the expected 
pattern entry?

64



Practice

• N3021C, hold southeast on 
the 210 radial, left turns, 
expect further clearance at 
0100Z

• What is the expected 
pattern entry?
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Hold-in-Lieu of Procedure Turn

Hold-in-Lieu of Procedure Turn

A hold-in-lieu of procedure turn shall be established over a final or intermediate fix 

when an approach can be made from a properly aligned holding pattern. The hold-

in-lieu of procedure turn permits the pilot to align with the final or intermediate 

segment of the approach and/or descend in the holding pattern to an altitude that 

will permit a normal descent to the final approach fix altitude. The hold-in-lieu of 

procedure turn is a required maneuver (the same as a procedure turn) unless the 

aircraft is being radar vectored to the final approach course, when "NoPT" is shown 

on the approach chart, or when the pilot requests or the controller advises the pilot 

to make a "straight-in" approach.



Holding Training Apps

Holding Trainer Pro App

Holding Pattern Entry Trainer & Calculator

https://www.pilotscafe.com/hold-trainer/



References

Departure Procedures: 

• https://www.cfinotebook.net/notebook/aircraft-operations/departure-procedures

VFR and IFR Enroute Charts

• https://vfrmap.com/
• http://www.skyvector.com

FAA IFR Procedures and Charts

• https://www.faa.gov/air_traffic/flight_info/aeronav/digital_products/ifr/


