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Ground Lesson # 10: Departure Procedures

Ground Lesson # 11: Enroute, Area Charts; Enroute Procedures Ground Lesson # 12:
Holding Procedures

Instrument/Commercial Book: DVD/Video:
 GFDI/CPartll, Chapter 4, Sections A & B

e Chapter 4, Departure
 GFDI/CPartll, Segment 1, Chapter 5, Sections A& B
e Chapter 5, Section A “Enroute & Area Charts”
* Chapter 5, Section B “Enroute Procedures”
« GFDI/CPartll, Segment 1, Chapter 5, Section C
e Chapter 5: Section C “Holding Procedures”



Phases of IFR Flights

Departure Enroute Arrival Approach
SID// Missed Approach

Minimum IFR ODP, - ____J
Altitude s

i! Take off i

Landing -




Departures



Overview

DEPARTURE CHARTS

e Obtaining Charts

e Departure Standards

e SID, ODP, DVA

* Pilot Nav DP

* Vector DP

e Chart Format and Symbology

DEPARTURE PROCEDURES

* Takeoff Minimums

* Departure Options

e Textual Departure Procedures
 Radar Departures

* VFR Departures

e Selecting a Departure Method



What are our options for departure?

* |n 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

* |nvisual or instrument conditions:

— At the absence of SID or ODP:

e Standard departure, radar or pilot
navigated

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

— Standard Instrument Departure
(SID):

* Inyour clearance

— Obstacle Departure Procedure
(ODP):

* Self-flown, no clearance for ODP
— Diverse Vectoring Area (DVA):
e Standard departure, ATC vectors

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



Example — KRUT Rutland VT

RUTLAND, VT

RUTLAND/SOUTHERN VERMONT RGNL (RUT)
TAKEOFF MINIMUMS AND (OBSTACLE) DEPARTURE PROCEDURES
AMDT 4A 07FEB13 (22307) (FAA)
TAKEOFF MINIMUMS:
1, std. w/min. climb of 439" per NM to 3000, or 3600-3 for climb in visual conditions.

Rwy 13, NA-Obslacles.
Rwy 19, std. w/min. climb of 470" per NM to 3300, or 3600-3 for climb in visual conditions.
Rwy 31, std. w/min. climb of 500’ per NM to 4500, or 3600-3 for climb in visual conditions.

DEPARTURE PROCEDURE:
Rwy 1, climb on 013"course to DYO NDB, cross DYO NDB at or above 6000, if not at 6000, depart DYO NDB on bearing
325" to 6000 before proceeding on course. For climb in visual condition: cross Rutland/Southern Vermont Rgnl airport at or
above 4300 before proceeding on course. When executing VCOA, notify ATC prior to departure.
Rwy 19, climb heading 194" to 1400, then climbing right turn on 025° course to DYO NDB, cross DYO NDB at or above
6000, if not at 6000, depart DYO NDB on bearing 325" to 6000 before proceeding on course. For climb in visual condition:
cross Rutland/Southern Vermont Rgnl airport at or above 4300 before proceeding on course. When executing VCOA, nolify
ATC prior to departure.
Rwy 31, climb heading 329" to 1600, then climbing right turn on 025" course to DYO NDB, cross DYO NDB at or above
6000, if not at 6000, depart DYO NDB on bearing 325" to 6000 before proceeding on course. For climb in visual condition:
cross Rutland/Southern Vermont Rgnl airport at or above 4300 before proceeding on course. When executing VCOA, notify
ATC prior to departure.

TAKEOFF OBSTACLE NOTES:
Rwy 1, tree 79' from DER, 424’ right of centerline, 80" AGL/805" MSL.
Rwy 19, trees beginning 167" from DER, 305’ right of centerline, up to 42° AGL/843" MSL.
Trees beginning 393" from DER, 175" left of centerline, up to 100° AGL/967" MSL.
Rwy 31, trees beginning 334" from DER, 94’ left of centerline, up to 100" AGL/1319" MSL.
Trees beginning 885" from DER, 201’ right of centerline, up to 85 AGL/827" MSL.



Example - KBED Hanscom MA

BEDFORD, MA
LAURENCE G HANSCOM FLD (BED)

TAKEOFF MINIMUMS AND (OBSTACLE) DEPARTURE PROCEDURES
AMDT 6A 19MAY22 (22139) (FAA)
TAKEOFF MINIMUMS:
Rwy 11, 300-1 or std. w/min. climb of 258" per NM to 400.
Rwy 23, 300-1% or std. w/min. climb of 439" per NM to 400.
TAKEOFF OBSTACLE NOTES:

Rwy 5, trees, vegetation, building beginning 44’ from DER, 309’ left of centerline, up to 30' AGL/166" MSL.
Fence 152’ from DER, 248’ right of centerline, 6° AGL/132' MSL.
Trees beginning 255’ from DER, 84’ left of centerline, up to 39 AGL/171" MSL.
Tree 857" from DER, 203’ right of centerline, 31" AGL/157" MSL.
Tree 964’ from DER, 113’ right of centerline, 34’ AGL/161" MSL.
Trees, poles beginning 1153 from DER, 386’ right of centerline, up to 197° MSL.
Trees beginning 1195’ from DER, 11’ left of centerline, up to 46° AGL/173" MSL.
Tree 1443’ from DER, 433’ left of centerline, 176" MSL.
Tree 1648’ from DER, 402’ left of centerline, 184" MSL.
Tree 1680’ from DER, 213’ left of centerline, 198" MSL.
Trees, pole beginning 1681’ from DER, 117’ right of centerline, up to 201" MSL.
Trees beginning 1761’ from DER, 57’ left of centerline, up to 202" MSL.
Trees beginning 2049’ from DER, 56’ left of centerline, up to 210" MSL.
Trees beginning 2400’ from DER, 263’ right of centerline, up to 209’ MSL.
Trees beginning 2475’ from DER, 515’ right of centerline, up to 221" MSL.
Trees beginning 2594’ from DER, 133’ right of centerline, up to 229' MSL.
Trees beginning 2663’ from DER, 84’ left of centerline, up to 91" AGL/214' MSL.
Trees beginning 2838’ from DER, 10’ left of centerline, up to 224’ MSL.
Tree 2859’ from DER, 415’ right of centerline, 230" MSL.
Trees beginning 2910’ from DER, 235’ right of centerline, up to 231" MSL.
Trees beginning 3233 from DER, 42’ left of centerline, up to 231" MSL.
Trees beginning 3328’ from DER, 2’ right of centerline, up to 232" MSL.



Example - KBED Hanscom MA (cont.
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Example - KBED Hanscom MA (cont.)

WOZHdY 01 O GAOZ HWYINGL L3N

(HNSCM&SED] 22383 AL626 FAN G oM (RET
HANSCOM FIVE DEPARTURE s

v

DEPARTURE ROUTE DESCRIPTION

TAKEOFF ALL RUNWAYS: Climb on heading as assigned by ATC, thence.,

expect RADAR vectors 1o cm'?wed route/navoid/fix. Maintain 2000. Expect
dearance fo filed oltitude/fight [evel within ten [10) minutes ofter deporture.

NOTE: Non-RNAV equipped circroft can expect vechors on assigned route
NOTE: BLZZR DEPARTURES axpact vactors on BOS R-273, DME required
NOTE: BRUWN DEPARTURES expect vectors on BOS R-159, DME required
NOTE: CELTK DEPARTURES sxpect vaciors on BOS R-114

NOTE: HYLUND DEPARTURES expect veciors on BOS R-350, DME required
NOTE: PATSS DEPARTURES expect vectors on BOS R-260, DME required
NOTE: REVSS DEPARTURES expect vectors on BOS R-285, DME required
NOTE: SSOXS DEPARTURES expect vectors on BOS R-177

TAKEOFF MINIMUMS

Rwys 5, 29: Stondord

Rwy 11: 300-1 or Ssondard with minimum dimb of 258" per NM 10 400
Rwy 23: 300-1%% or Stondord with minimum dimb of 439 per NM 1o 400

HANSCOM FIVE DEPARTURE BECFORD, MASSACHUSETTS

(HNSCMS5.BED) oec22 LAURENCE G HANSCOM FLD (BRED)

NE-1. 19 MAR 2026 © 16 APR 2026

10



Example - KTEB Teterboro NJ

TETERBORO, NJ

TETERBORO (TEB)
TAKEOFF MINIMUMS AND (OBSTACLE) DEPARTURE PROCEDURES

AMDT 8A 07SEP23 (23250) (FAA)

TAXEOFF MINIMUMS:
Rwy 1, 400-2% or s3d wimin climb of 294" per NM 1o 500.
Rwy 6, 300-1% or sid w/min climb of 263" per NM to 400.
Rwy 19, 600-2% or std wimin cimb of 352" per NM to 700.
Rwy 24, 400-1% or std wimin cimb of 444" per NM to 500
DEPARTURE PROCEDURE:
Rwy 1, dimbing right turn heading 040° 1o 900 before proceeding on course.
Rwy 6, climbing left turn heading 040" to 900 before proceeding on course
Rwy 19, climb on heading 195" 1o 900 then cimbing right turn to intercept BWZ VOR/DME R-104 1o 2000 before proceeding
on course
24, ciimb heading 240" %o 1500 before proceeding on course
TAXEOFF OBSTACLE NOTES:
Rwy 1, buldng. poles, and trees beginning 198" from DER, 147 left of centerine, up to 77" AGL/SE" MSL
Buiding, poles, and trees begnning 906" from DER, 135 right of cenlerine, up to 65 AGL/74" MSL
Tree 1771 from DER, on centerfine, 49° AGL/58" MSL.
Buidings and trees beginning 4753 from DER, 127" left of centerine, up to 146° AGL/265" MSL
Buiding 5803 from DER, 1521" left of centerine, 160 AGL/224" MSL.
Buidings beginning 1.5 NM from DER, 320 right of centerfine, up o 206" AGL/285 MSL.
Buidings beginning 1.8 NM from DER, 752 right of centerline, up %o 249" AGL/314" MSL.
CON'T

11



Example — KTEB Teterboro NJ (cont.)

9Z0Z ¥dVY 91 01 9Z0Z ¥V 61 ‘23N

g é NEWARK DEP CON RNAV 1 - DME/DME/IRU or GPS. TOP ALTITUDE: 2 3
2 % B‘:ﬁs 126.7 379.9 RADAR required. 1500 rz“ g
5| 14213285 =
< 0O 128.05 O <
3 > e NOTE: CAUTION between TEB airport and WENTZ, EWR traffic overhead at 2500 MSL. 53
Z & s NOTE: If unable to accept chimb rate, advise ATC on initial contact. ~ 4
~ TETERBORO TOWER N
= O | nes o
=5 1
F sA %
) DAVIM)’\ o~
= L 520 %
m = 280°=> = 2830 > ) N
- : ® e
> Rwy 24: Standard with minimum 1500 >
= climb of 500'/NM to 520. — S
o 9 @
WA 3
/& 5
V4 E
NEWARK
WBERTY INTL
v DEPARTURE ROUTE DESCRIPTION
TAKEOFF RUNWAY 24: Climb on heading 240° to 520, then direct DAVIM, then on
track 262° to cross WENTZ at 1500, then on track 283° to RUUDY, then on track 280°,
thence....
A o = =
= 3| ....expect RADAR vectors. Maintain 1500, expect clearance to filed altitude ten minutes 3 o
> g after departure. B ™
8. 8%
Oz Zz O
-2 LOST COMMUNICATIONS: 4
= o | Alter crossing WENTZ at 1500, then climb to cross RUUDY at 2000. Then proceed fo first w3
2 3 filed FIX and climb fo filed akitude. NOTE: Ghart o 1o sccke. |2 2

NE-2, 19 MAR 2026 to 16 APR 2026
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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

« Asecondary 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

14



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

* [f 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 departuresand 5 NM after
completion of turns for departures requiring turns.



Departure Charts: Departure Standards

Positive course guidance must be acquired
within 10 NM for straight departures and
within 5 NM. for departures requiring turns,

Slope of 152 feet per NM or 40:1

Departure end —/
of the runway (DER)



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.

CLIMB/DESCENT TABLE 10042
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First a little Math ...

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

Converting Ground Speed from Knots to NM/Min: Speed + 60 = NM/Min

* 60K = 1 NM/Min

* 90K = 1.5 NM/Min
* 100 K = 1.6 NM/Min
* 120K = 2.0 NM/Min
e 150K = 2.5 NM/Min
e 180K = 3.0 NM/Min
e 200K = 3.2 NM/Min

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

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



Departure Charts: Departure Procedures

Instrument Departure Procedures (DP)

e 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 from the 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

e 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.
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Departure Procedure Chart

Departure Airport,
Procedure Name and Computer Code (WAGGE2 WAGGE) 11237 RENO/TAHOE INTL (RNO)
Ensure that you have the correct chart and have filed WAGGE TWO DEPARTURE SL-345 [FAA) HEVADA
the appropriate computer code with your flight plan ATS 1358 3630
based on your intended transition route. 1245 37085 IOVEIOCK. "|
1219 3488 ““”L "-"
Restrictions and Notes ﬁﬁgﬁ:m wﬁﬁrﬂf j\
This departure does not have any restrictions. 1192 27955 NOTE ﬂ"d“"m Err:‘m”:a ‘~.,
Con_lmumcatlor_l Frequencles_ : ) MNOTE: Rwy 161 Tower/hazard beacon 4056° [ mlStaNG | b 2
Review the published communications frequencies. from deporture end of rwy, 2403 lefiof | nizemmG == <
canterfine, 16 AGL/5027 MSL. /‘ __chon 126
Initial Departure Instructions NOTE: Ruy 16R: Taroin 7638 from departura |
This procedure includes two sets of initial departure st nﬁ 2349 left of centerline, MAT[I#HS; gi?ﬁ:‘l;ﬁ ‘%%)b
instructions. The departure runway determines which | FOR MUSTANG TRANSITION +40 >
instructions to use. - ! x,’gas‘;‘{g‘;ﬁh 12,000 N
IQCAUZER  110% ‘I q 10,500
i \ Vies South 10,000
Departure Route [ N,

Review the heading, altitude, and distance for the
departure route, which is shown with a bold line and

o0

=

&

i
often ends at the point for which the procedure is E i
named—WAGGE in this case. i _ 8

g S 2
Transition Route g SGUAW VALEY | &‘* = B Wilsaoz! 3
Make sure you know what to do next after completing [ 1122 SwWR 1Z= - R =
the initial departure. The transition routes begin at . “‘.‘{r","’_a /= T~ s— i
WAGGE where the departure route ends, and are | gt %! L\ Namsa TAKE-OFF MINIMUMS ®
shown with thinner lines (dashed lines on Jeppesen 8 El WIIFET®  Rwys 7, 25, J4L/R. NA- Air Troffic.
charts). The MEA on the Lovelock transition is 15,000 g B T oo N G000,

feet; on the Mustang transition it is 10,000 feet. Rwy 18R Standard with @ minimum cimb
of 370" par NM 1o 9200,

Navaid and Fix Information HEWE: Chics! aok iocacle p—

Review the navaids and fixes you need for identifying L DEPARTURE ROUTE DESCRIPTION

your route during the departure procedure. TAKE-OFF RUNWAY 18L:  Climbing right turn heading 174° to intercept I-RNO South
course to WAGGE INT, thence via (iransition) or [assigned route).

Lost Communications Procedures TAKE-OFF RUNWAY 14R: Climb via I-RNO South course o WAGGE INT, thence via

If you lose radio communications while flying a pilot (iransition] or (assigned route),

navigation SID like this one, ATC expects you to fly All gireratt meintain 15,000 or assigned alfitude. Expect clearance o requested altitude
your clearance. If using a vector SID, like the one in five minutes after departure
Figure 4-5, review the lost communications LOVELOCK TRAMSITION (WAGGEZ LLC): From over WAGGE IMT vis HZN R-230 and
procedures published on the chart. LLC R-206 Io LLC VORTAC.

MUSTANG TRANSITION (WAGGEZ2 FMG]: From over WAGGE INT via FMG R-182 1o
Minimum Climb Gradient PG VORTAC
Ensure that your aircraft's performance is sufficient to WAGGE TWO DEPARTURE RENOTAHOE INTL (']‘3“{:-‘53
fly the procedure safely with the current ceiling and (WAGGE2 WAGGE) 11237 /\\

visibility. Also calculate the engine-out performance if @

flying a multi-engine airplane.
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HANSCOM FIVE DEPARTURE

v

- i
ARS2ETTAN | AURENCE G HANSCOM FID (BED

BEDFORD, MASSACHUSETT

DEPARTURE ROUTE DESCRIPTION

TAKEOFF ALL RUNWAYS: Climb on heading os assigned by ATC, thence...

....expect RADAR vectors fo an'?ned route/navaid/fix. Maintain 2000. Expect
dearance fo filed cltitude/Hight level within ten (10) minutes after departure.

NOTE:
NOTE:
NOTE:
NOTE:
NOTE:
NOTE:
NOTE:
NOTE:

TAKEORF MINMUMS
Rwys 5, 29:

Rwy 11: 300-1 or Standard with minimum climb of 258" per NM 10 400
Rwy 23: 300-17% or Standard with minimum chmb of 439 per NM 10 400

Non-RNAY equipped aircralt con axped veciors on assigned route
BLZZR DEPARTURES expect veciors on BOS R-273, DME required.
BRUWN DEPARTURES axpect vaciors on BOS R-159, DME required
CELTK DEPARTURES expect vectors on BOS R-114.

HYLND DEPARTURES expect veciors on BOS R-350, DME requrred.
PATSS DEPARTURES expect vectors on BOS R-240, DME required.
REVSS DEPARTURES expect vectors on BOS R-285, DME required
SSOXS DEPARTURES expect vectors on BOS R-177.

BEDFORD, NSS!-C"USE"I
LAURENCE G HANSCOM FID (RED

HANSCOM FIVE DEPARTURE
(HNSCMS5.BED) 2ovec22



Departure Procedures

* Jeppesen Charts: Take off minimums located on airport page
* FAA/NOS Non-Standard Minimumsin front of TPP.

* Pilots requiredto have DP chartor 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

e Standard Minimums: 1 SM for single and twin engine; 2 SM for three or more engines
* DP restrictions: Ceiling/Vis Minimums, Min. Climb Gradients
* “Radar Contact” = Positive ID and radarflight following provided
* You got vectored? You are now off the DP.

e |f using GPS for SID — must be current, load from the DB (no self-created SID). GPS does
not have ODPs.

s 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 areresponsible 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

e 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 (I1AP), 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.
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BOSTON, MA
GENERAL EDWARD LAWRENCE LOGAN INTL (BOS)
DIVERSE VECTOR AREA (RADAR VECTORS)
ORIG 28APR16 (16119) (FAA)
Rwy 14, heading as assigned by ATC; requires min. climb of 240’ per NM to 1100.
Mmmavgumw»ﬂc requires min. cimb of 330" per NM to 1200.
Rwy 22R, h ATC: requires min. climb of 310" per NM to 500.
Msst.r\eadmgnumdbyﬂc requires min. climb of 300’ per NM to 1200.

TAKEOFF MINIMUMS AND (OBSTACLE) DEPARTURE PROCEDURES
AMDT 15 070CT21 (21280) (FAA)
TAKEOFF MINIMUMS:
NA-Envi

32, 33R, ronmental
Rwy 4L, 300-1 or std. Mmchnbofxs'porNMhomo.
Rwy 9, 300-1% or std. wmin. climb of 266" per NM to 300.
14, std. wimin. cmb of 233’ per NM to 1100.
22L, 300-1 or std. if tower reports no tall vessels in the departure area.
22R, 300-1% or std. wimin. Mdm‘%mnm
27, std. wimin. chmb of 487" per NM to 1
33L, 300-1% or

DEPA.RTUREF;'RBOCEWRE:
4L/R, chmb on 035 to 500 before tuming left.
221, chmb on heading 215° to 800 before turning right.
22R, climb on heading 215° to 900 before tuming right.
33L, cmb on heading 330° to 700 before turning left.
TAKEOFF OBSTACLE NOTES

4L.|.hpubewrﬁ from DER. on centerline, MSL.
Pole, tree beginning 1803’ from DER. 724’ right of com'ﬁnwmssmssu&
Trees beginning 1989° from DER, 27" right of centeriine, up to 74’ MSL.
Tree 2091 from DER, 91’ left of centerline, 65' AGL/7T7° MSL.
Troenbeglmngzisz'fmmDER 33’ left of centerline, up to 81" MSL.
Trees beginning 2279 from DER, 101’ right of centeriine, up to 57 AGL/T7" MSL.
Trees beginning 2401’ from DER, 211’ left of centerline, up to 82° MSL.
Trees, pole beginning 3656" from DER, 1068’ left of centerline, up to 120° MSL.
Stack 3763 from DER, :uz left of centerline, 123" MSL.

i

3333

Trees, stacks, vehicles
Trees beginning 4021 fromDER of centerline, up to 156" MSL.
TreewBs‘lromDER,mGQ‘leﬂolm 159" MSL.

Stacks, trees, vehicles on road beginning 4087° from DER, 476" left of centerline, up to 160" MSL.

Trees, pole, buliding beginning 4264" g;nmmmaw&wmwuﬂ.
4&mug-u§5nmo on centerline, up to 50°

mmabegimmg from DER, 731 laﬁofmdu:le up to 56° AGL/ES’' MSL.

Vehicles on road 1842’ from DER, 964’ right of centerline, 62° MSL.

Vehicles on road 1948 from DER, 984’ right of centerline, 66' MSL.

Treesbeghnhg 1992 from DER, 380’ left of centerline, up to 74" MSL.

I‘mrnDER 691° I-ﬂofemluﬂne STAGUTTMSL

MO lgmngu from DER, 150’ right of centerfine, 1

Lighting 11° from DER, 149’ left of centerline, 16’ MSL.

Ships beginning 761’ from DER. on centerline, up to 65 MSL.

Tank 5904’ from DER, 1456’ left of centerline, 11‘ AGL/211" MSL.

g
2%
£8
i1

2

2

g

%

B

EEEL
F
;
g
:
8

40 from DER, 253’ ngmdmmdne 20" MSL.
centerline, 15' AGL/31' MSL.
MWZMGMDER.M left of centeriine, up to 176" MSL.
ER, 439' right of centedine, 145  AGL/ 145" MSL.
g 3720 from DER, 447" right of centerline, up to 147" MSL.
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3796 l‘mmDE&&Tbhdmm up to 154° MSL.

std. wimin. climb of 232' per NM to 400, or altematively, with std. takeoff minimums and a normal 200

w

19 MAR 2026 to 16 APR 2026
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BOSTON, MA (CON'T)

GENERAL EDWARD LAWRENCE LOGAN INTL (BOSL&CON T
Rwy 27 (CON'T), building 1.2 NM from DER. 1178’ left of centeriine.
Buiiding 1.2 NM from DER, 988’ left of centeriine, 240" MSL.
B\lﬂgiZNMﬁmDERmnlgﬂEgmefwmu‘mL ey
12 NM 1 centerfine, up o0 243"
wmmghnunmmoea.m left of centerfine, upwwzla MSL
1.3 NM from DER, 501’ left of centerline, up to 250" MSL.
ning 1.3 NM from DER, 137" right of centerline, up to 250' AGL/260" MSL.
from DER, 185’ left of centerine, 252° MSL.
inning 1.3 NM from DER, 112 left of centerfine, up to 251' AGL/261" MSL.
nm from DER, 95' night of centerline, 259" ' MSL.
ning 1.3 NM from DER, 118’ left of centerfine, up to 259" AGL/269" MSL.
beginning 1.4 NM from DER, 62 right of centerline, up to 411° MSL.
from DER, 106" left of centerine, 261° AGL/271' MSL.
from DER, 207 left of centerine, 267" AGL/278' MSL.
ginning 1.6 NM from DER, 2984’ right of centerline, up to 414° MSL.
mnglﬁNMfmmDER 2511 right of centerfine, up to 484" MSL.
ﬁmoeammdmmmwmma
from DER, 2468° mdwnemsasMsL
stack, buk bom
mabagmng1 . 1114’ right of centeriine, up to 677"
beginning 1.9 NM from DER, 1507 of centeriine, up to 701" AGL/720° MSL.
tower, bulldings, crane beginning 2 NM from DER. 1775 right of centerline, up to 698" AGL/730° MSL.
Crane 2.2 NM from DER, 1690' right of centerline, 512 MSL.
Rwy 33L, tree 248’ from DER, 377 right of centerline, 16' AGL27° MSL.
WMDER?OS of centerline, 41" AGL/S1" MSL.
ning 1677 from DER, 925 left of centerline, up to 51° AGL/ST" MSL.
Buiiding 1933' from DER, 862" left of centerline, 70" MSL.
M\gaboghningtms from DER, 602’ left of centerine, up to 58" AGL/7T3" MSL.
Trees beginning 2119’ from DER, 52’ right of centerline, up to 82° MSL.
Trees beginning 2214’ frumDER.ta right of centeriine, up to 72' AGL/84' MSL.
Trees beginning 2328' from DER, 35’ right of centerline, up to 85’ MSL.
Tree 2437 from DER, 1033’ right of centerline, 96’ MSL.
Tree 2448’ from DER, 928’ right
Signs, tank beginning 3015 tromDER,ﬁO"nﬁnld‘cenm up to 73' AGL/101' MSL.
Tree 3069 from DER, 567" left of centeriine, 63' AGL/118" MSL.
Tree 3087" from DER, 594" left of centeriine, 122' MSL.
Buiiding 4364’ from DER. 1080’ left of centerfine, 64’ AGL/129° MSL.
Trees beginning 4511’ from DER, 1142’ left of centerline, up to 134’ MSL.
. stack beginning 4925 from DER, 1491’ left of centerline, up to 151" MSL.
mmnmmoskzm left of centerfine, 262° AGL/262' MSL.

BRIDGEPORT, CT
BRIDGEPORT/SIKORSKY (BDR)
TAKEOFF MINIMUMS AND (OBSTACLE) DEPARTURE PROCEDURES
AMDT 5A 21MAR24 (24081) (FAA)
TAKEOFF MINIMUMS:
ma,mzy.muuvm climb of 300'/NM to 700.
TAKEOFF OBSTACLE NOTES:
Rvy&.!enoe 14’ from DER. 95' left of centerline, 17° AGL/18' MSL.
Traverse way 114’ from DER, 438’ left of centerfine, 23° MSL.
Electrical system 131’ from DER, 289’ right of centerline, 6' AGL/13' MSL.
Traverse way 196’ from DER, 345’ left of centerline, 24" MSL.
. g 202" from DER, 149’ right of centerline, up 1o 23" MSL.
Pole, traverse way, m‘mmmmmom 196’ hnofcemgr:se up 1o 20" AGL/25" MSL.
to

EEEERIEE
,=g§"§§§z

22t

i

§§§J§§§

Trees beginning 1883’ from DER, 8’ nmldoanm
Rwy 11, traverse way 50" from DER, 342" left of centerline, 23' MSL.
Vegetation 57" from DER, 301" right of centerline, 18" MSL.

Pole 96' from DER. 451' of centerline, 17° AGL/35" MSL.

Traverse way, fence, sign 108" from DER, 133’ left of centerline, up 10 25" MSL.

Pole, traverse way, fences beginning 152" from DER, 3’ left of centerline, up to 17° AGL/29" MSL.
Tree, signs, poles, fences, traverse ways beginning 163’ from DER, on centerfine, up to 38' MSL.
Tree 191 from DER, 330’ left of centerline, 30°' AGL/32' MSL.

1.6 NM from DER. 1533’ right of centerline. up to 615’ AGL/639° MSL.
AGL/G90" MSL.

'E-lv

Tree, raverse 196" from DER, 114’ left of centerline, up 10 38" MSL.
Treeusigupipa‘?:m. WWWWZW‘MDERN left of centerline, up to 46°
MSL.
CON'T

\J TAKEOFF MINS

26078 L12
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Take off minimums, ODP and VCOA

FITCHBURG, MA
FITCHBURG MUNI (FIT)
TAKEOFF MINIMUMS AND (OBSTACLE) DEPARTURE PROCEDURES
AMDT 6A 16MAY24 (24137) (FAA)
TAKEOFF MINIMUMS:
Rwy 14, NA - Obstacles
Rwy 32, std w/min climb of 360'/NM to 2600, or 1900-3 for VCOA.
DEPARTURE PROCEDURE:
Rwy 32, climb on heading 325" to 1100 before proceeding on course.
VCOA:
Rwy 32, obtain ATC approval for VCOA when requesting IFR clearance. Climb in visual conditions to cross Fitchburg Muni
airport at or above 2100 before proceeding on course.
TAKEOFF OBSTACLE NOTES:
Rwy 32, vegetation 8' from DER, 197" night of centeriine, 349' MSL.
Trees, vegetation, building inning 33'from DER, 17" right of centerline, up to 438" MSL.
Trees beginning 2128 from DER, 28" right of centerline, up to 59 ' AGL/441° MSL.

CON'T
V TAKEOFF MINS ..5.1\7
26078 L24
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FITCHBURG, MA (CON'T)

FITCHBURG MUNI (FIT) (CON'T)
Rwy 32 (CON'T), trees, stack beginning 3368’ from DER. 152 right of centerline, up to 449" MSL.
Building 3757 from DER, 192 left of centerline, 92° AGL/465" MSL.
Trees beginning 4464° from DER, 29" right of centerline, up to 518" MSL.
Trees, pole beginning 5505 ‘ from DER, 95' left of centerfine, up to 589° MSL
Trees beginning 1.2 NM from DER, 640’ left of centerline, up 1o 685 MSL.
Trees, building beginning 1.6 NM from DER, 506’ left of centerline, up to 52° AGL/691' MSL.
Trees beginning 1.6 NM from DER, 1’ right of centerline, up to 721" MSL.
Tree 2 NM from DER, 3238’ left of centerline, 790" MSL.
Tree 2.3 NM from DER, 1717 left of centerfine, 836' MSL.
Antenna, pole, trees beginning 2.3 NM from DER. 1296’ left of centerline, up to 134’ AGL/954" MSL




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

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

e 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
e Communications
* Airports
* Airspace

Area Charts Enroute Procedures
 Enroute Radar Procedures
*  Communication
 Reporting Procedures
* Enroute Navigation using GPS
* Special Use Airspace
* |FR Cruising Altitudes
 Descending from Enroute Segment



Enroute Charts: the basics

* Enroute Charts
 Two types: Low Altitude & High Altitude
e 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:
e 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
e Used by turboprops or jets
* InClass 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)

e Obstacle Clearance: 1000 ft (2000 ft in mountainous areas)
* Navaid reception assured up to 22 NM from facility

Off-Route Obstacle Clearance Altitude (OROCA/FAA)

Minimum Off—-Route Altitude (MORA/Jeppesen)
» Specified for grid/quadrangle

e Assures Obstacle clearance 1000 ft or 2000 ft in
mountainous areas



Enroute Charts: Key Altitudes (2 of 2)

e Maximum Authorized Altitude (MAA)
* Designed to avoid reception of two VORs simultaneously on same frequency
 Minimum Reception Altitude (MRA)
 Minimum alt. needed to receive navaid when off-airway
* Minimum Crossing Altitude (MCA)
e Typically, you commence climb reaching fix beyond which higher MEA applies.
* Assumed climb gradients:
e 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

e 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.
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* Front Panel

* The front panels of both Jeppesen and
FAA show the area covered by that
chart.
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Area Chart Coverage

AREA CHART COVERAGE
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Area Charts: The basics

e Area Charts

* Provided for major air traffic hubs where density of information on
Enroute Charts can make it difficult to read or interpret

e 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.

e Terrain contours provided.



Area Charts: Atlanta
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IFR Enroute Low Altitude Chart

L-31

Information

L-32

vy UNITED STATES GOVERNMENT iy
("=12NM  E|IGHT INFORMATION PUBLICATION  ''=14nNM

IFR ENROUTE LOW ALTITUDE - U.S.

For use up to but not including 18,000' MSL
HORIZONTAL DATUM: NORTH AMERICAN DATUM OF 1983

L E G E N D

AIRPORTS

Facilities in BLUE or GREEN have an approved Instrument Approach Procedure and/or RADAR MINIMA published in either the FAA
T:JLninal Procedures Publications or the DoD FLIPs. Those in BLUE have an Instrument Approach Procedure and/or RADAR MINIMA

1. A solid line box endosing the airport
LAND
O 'O' 'O' Civil 2. "NO SVFR" above the airport name

RADAR MINIMA. Faciliies in BLACK are Foreign Airports.
name indicates FAR 93 Special
Requirements-see Chart Supplement
.. . indicates FAR 91 fixed-wing special
© O © Cwil - Military _ VER fight s prohibied
3. |C|or[D] following the airport name

| Lighting available
¢ Il;'immnolled Lighting
* Part-time or on request

lished ot least in the High Altitude DoD FLIPs. Fadilities in BROWN do not have a published Instrument Approach Procedure or

4. Pvt - Private use

5. Associated city names for public airports
are shown above or preceding the airport
name. If airport name and city name are
the same, only the airport name is shown.
City names for military and privale airports

L : are not shown. The airport identifier in
@ @ @ Military indicates Class C or Class D Airspace parentheses follows the airport name.
Minimum Operational Network ___—e— Part-time or established by
@ & @@ Heliport Airport Designator Iy NOTAM. See Chart Supplement
Airport Ident Airport Name for fimes of operation.
ICAQ Location Indicator ~——p.. ICAO * est runway length fo
SEA . shown outside contiguous U.S. (AP;-)g(o O* 13@ rlg;gmsf 100 feet with 70 feet
O © O Cwi Aiport Bovation = AWOS-3PT 128.326 s tha diiding point (odd 00)
(A) *109.8 s indicates soft surface
ATIS or AFIS (Alaska Only} =" * %
Part-fi ASOS/AWOS
-ime Frequency
Lighting Copability:

= No lighting available
At private facilifies - indicates no
lighting information is available.




IFR Enroute Low Altitude Chart Information

ZE-1 HOYD SUDPRAD

NAVAIDS

VHF/UHF Data is depicted in BLACK
LF/MF Data is depicted in BROWN

COMPASS ROSE
and/or NORTH
ARROW
Oriented to
Magnetic North
of NAVAID which
may not be
adjusted to the
charted isogonic
values.

Smaller sizes are used in congested arecs.

ﬁl Compass Locator Beacon

o Qu v ©Q
e @ vy B

VOR  VOR/ TACAN VORTAC DME

""""

DME DME
Flight Service Station (FSS), Remote reesrrerrrrrE T TITITITITIIITIIR
Communications QOutlet (RCO) or

® Automated Weather Observing Station ILS Localizer Course with additional
(ASOS/AWOS) not associated with a navigation function

charted NAVAID or airport




IFR Enroute Low Altitude Chart Information

COMMUNICATION BOXES
000.0 Part-Ti N\
[ NAME (V1) (T) ] NAME (H} (H) oron- % 000 |D'}" 00“ ' E(ooo 0 =
—.. es‘ X =o.
G 10T 996 () = 000.0 IDT 000 - Requ y
VOR with TACAN compatible DME NOO00.00" W000°00.00" LF/:;A:r Nm.dlgédlonnho':‘ Rgdﬁ;th(:hc : cor:f.BME
Underline indicates No Voice fransmitted I_NAME_] —=-FSS name VHF Freq paired with TA an

on this frequency. TACAN Channels are
without voice but not underlined.

77

v/

7%

(VL) (T), ete. indicate Standard Service

Volumes (SSV]. See Chart Supplement

for all SSV Altitude and Range Boundaries

(Y) TACAN must be placed in 'Y* mede
to receive distance i afion

NAME (H) (H)
000 IDT =--(000.0)
NOG00.00" W00 00.00
TACAN Channel paired with
VHF Frequency in parenthesis.
Automated Weather Broadcast Systems:

) ASOS/AWOS

Automated wedather, when available, is
broadcast on the associated NAVAID

frequency.

Crosshatch indicates
Shutdown status

( NAME ASOS 0000 DT )
Stand Alone ASOS/AWOS

Freq(s) positioned above thin line NAVAID
box is remoted to the NAVAID site. Other
freq(s) at the named FSS radio are
available, however, altitude and terrain
may determine their reception.

Thin line NAVAID boxes without
freq(s) and FSS radio name
indicates no freq(s) available.

000.0 000.0
NAME (H) (H)

000.0 IDD 000 Z::
NOOD0.00" WO0O'00.00'

Shadow NAVAID box indicates NAVAID
and Flight Service Station (FSS) have
same name

000.0 _000.0
NAME IDT

FSS name ond
identifier not associated
with NAVAID

Remote Communications

Qutlet (RCQ). FSS radio

name and remoted freq(s)
shown.

are

NAME 000.0

SHADOW BOXES indicate Flight Service
Stations (FSS). Frequency 122.2 is
available at many FSSs and is not
shown. All other frequencies are shown.
Certain FSSs provide Airport Advisory
Service, see Chart Supplement.
Frequendes transmit and receive
except those followed by R or T

R - Receive only

T - Transmit only




IFR Enroute Low Altitude Chart Information

AR TRAFFIC SERVICES AND AIRSPACE INFORMATION

ROUTE DATA

VHFAUMF Data & dopsced in BLACK
LF/MF Dale s dusicled in BROWN
RINAV Daio ‘= dagiciad in BLUE
Farcign Dera is depicied in BLACK

— TR — “OR vy

{AO) LE/ME Arway
AQ AD Ocoune Rovta
A0 AD 78 Reare
—ETTTR— PG
GNSS recuired
RNAY Helizoprer
am TK000 SV
GNSS racaned

O-O0-0-0-0-0~0~ Submitne Rewre

Minhyrae ng henaame by s aioan NAVAILS
Sor NOTAAR: ¢ uppropr uk sk oo o b
el mormihon

MVWV
m

000.0 10T OCQ) "ot"frlm

weed it formichion
(000 ID-- o Repering Peink
~-—000 —

Unusaiake Rewre
Segrwnt

Predeered
Divesclion Route

Rodigd enslbounsd from
a VHFUHF NAVAID

R Bearng inbaund o
000 an LF/MF NAVAID

Mognet: Refereros

Bearng. cubound

M?NAVND o Fie

Tated Miksoge hetvoan
000 | Cmmdsotv Fiaes
endfor NAVAIDS

[000] [00

+ 0000 + 0000 minmum Obsinxction
20000 Ceararcs Lliude IMOCA

0000 0000 Minimum Envousa Altitade (MEA)
DO0OG  GNSS RNAY MEA

Mavimumn Authorzed
MAA-0D000 0 g AR
MEA WOCA, ondfor
w— = = MAA Chame at other
ten NAVAID:

rhonmgn Reoephion Alnode
f 7/ MRA

Minimum Cressing Alfitade
(MCA) or Minkmum Turming

/G

Al
Halding Ferrern with max resticied airspeed
- K apalies 10 alindes dbove
() 8000 to ond indudirg 14000
175K applies fo of| dituces

ilsogs bebwasn olhee
00 00 0O Faes NAYAIDS endier
Milzege Breckdown
0 oo
Chm-ml Poird
I _l— mlcogcuMVNDa -
vomect b rindpen d occticoel
00 00

BOUNDARIES

A Route Treffic Comral
 Center (ARTCC)

5 ARTCC Rerncted Sites
- worh diseraia VHEF grgd
& UHF $vquundes

Aight Imomatfcn
Ragion (HR|

Typa of Lrac
Il Senigs

L et Ceiling
e [lexr

Air Deferes Herifizoion
Zzow |ADE)

OF Rowe Obstruction
Oecranee Alhudes
|OROCA)

Bxomple: 12,500 foct

Irreenationd Bourdory
s — s Nt by whan oo nachet
e MG o F I

USRirsia termime

- 7 Boundary

—

Area of Enlargamen lcomcins

FIXES/ATC
REPORTING REQUIREMENTS

A A i Comprakany and
A A Nori-Compubory Posticn Report
4 (A,’ ANAY Woypont Ccﬂ'pdsclv ond
Non Compubory Paation Repert

4 Denates DAE Fuc

DS 2o Mg o o b M eed]
< [00:. Daroies DVE R and mlsogas

Fay Offrrd anoms indicohe fodliy
—=—  forming o fi laway frem
A WHEAUME, torword LFSMF
- NAVAID!
talgoge Bredaken or Comgrtar
X X Naagohicn Fic ICNFi
ino ATC fynt o)

only dato for thraugh lghk)
St Anisg Chorts lor complins daly

Cfidd Time Zona

Irdernational Dake Line

AIRSPACE INFORMATION
Opun aren dwiite] indicotes corholed
argpoce |[Oax Bl unle cthervise indcated
Al arsgoos 14,500 ond abovs & conolbad
1Ce E1
Shaded cron Jaroen) indiceres uncantraled
arspaa bedow 14500 [Cless G)
Shadod arca (grat indicaies arspoce
outside of tha LIS,

Oeeanic Conmral Area
W
Addimond Correl
Arca limit

Clos= B Oos Cc tode C Area

Arspoce Mrpooe See FAR91.215




IFR Enroute Low Altitude Chart Information

MEA is established with
a gap in navigation
signal coveroge

EXAMPLE OF GROUPING
netic Reference Bears - ;
W not be show:c :n io?rrﬂ“gs m‘x
Viclor/RNAY routes. shown for offshore
DUCEY and holding fixes)

MILITARY TRAINING ROUTES (MTRs)

MTRs 5 NM or less both sides of certerine
IR 000 —

VYR 000 -

MTRs greater than 5 NM cither
or both sides of centedine

IR 000 =>»
VR 000 -
Arrow indicates direction of route
See MTR tabs for altitude range information

All IR and VR MTRs are shown
those VRs at or below 1500 AGL

CAUTION: Inset charts do not depict MTRs

CRUISING ALTITUDES - U.S.
IFR within controlied oirspace os assigned by ATC

VFR above 3000° AGL
unless otherwise authorzed by ATC
IFR outside controlled airspoce
All courses are magnetic

SPECIAL USE AIRSPACE

P - Prohibited Area
R - Resiricted Area
W - Waming Area
*A - Alert Area
MOA - Military
Operations Area

1

T

1=

-

WALLT = Line delimits intemal
MOA - Sﬁam d same
WALL 2 a)eﬂduse
MOA : Soo A"m Tabulotion
Il [r’ for WO‘ID Informistion

wAler Areos do not edend into Class A B, C ond
D arpace, or Clows E arport surfoce areas

MISCELLANEQUS

ALTIMETER Altimeter setting change
2020 Isogonic Line and Value
All Mile are Nautical except s noted.
All Radiaks and Bearings are magnetic
excopt as noled,
All Altitudes are MSL except as noted.
All Time & Coordindted Universal Time
(UTC), Days are local.
¥ During periods of Daylight Saving Time
ﬂ;?l, effective hours will be one hour
earlier than shown. All states observe
DT except Arizona and Hawaii.
North American Datum of 1983 (NAD 83),
for charting purposes is considered
equivalent to World Geodetic System
1984 (WGS 84).

FOR ADDITIONAL SYMBOL INFORMATION
REFER TO THE CHART USER'S GUIDE




Enroute Charts: Navigation & Communication

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

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

* Mileage Break: Course changes but no intersection
defined

* Communications

e 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:

e 122.5 MHz, RCO for example Fitchburg RCO

* Duplex: Transmiton 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

* |nability to climb or descend at 500 ft/Min

e 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
e Revised ETA over 3 minutes

* Leaving FAF or OM inbound on final approach



Enroute Procedures: IFR Cruising Altitudes

e Below 18,000 ft:
 Hemisphere rules apply based on magnetic course
000 to 179: 0dd Thousand

180 to 359: Even Thousand
* |n 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
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IFR Holding



Overview

HOLDING PROCEDURES

e Standard and Nonstandard Pattern
* Outbound and Inbound Timing

* Crosswind Correction

 Maximum Holding Speed

* Direct Entry

e 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
e 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 %2 minute straight segment
* GPS RNAV fixes: ATC provides leg length
* Based on the inbound leg (adjust outbound accordingly)
* Timing of Holding Patterns
e 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):
e Use bracketing techniques to determine WCA
e 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: 200 KIAS

* 6,001 MSL to 14,000 MSL: 230 KIAS
e 14,001 MSL and higher: 265 KIAS
* Military Airfields: 310 KIAS

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

e Turns & Banks
e 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

e 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

e 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

Parallel entry Direct entry

Holding side

Outbound —e

Reciprocal course = ~— Inbound Holding course

5Ts: Non-holding side
* Time

= Tum

® Twist

* Throttle

= Talk




Holding Pattern Entries

Holding Pattern Entries




ATC Holding Instructions

* |fapproaching clearance limit and no instructions - then
e Call ATC for further clearance
e Hold as published
* Holding Instructions:
» (if anticipated) issued at least 5 minutes prior to holding fix
* Hold as published on chart unless otherwise instructed

* |f 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

Heading Indicator: Holding Pattern with
Right Turns

* |dentify the outbound
heading

— “Hold north on the 360
radial”

— Qutbound heading is 360
(inbound is 180)

* Right or left turns

60



Thumb Rule

Heading Indicator: Holding Pattern with
Left Turns

=T : * |dentify the outbound
Q ‘\2\4 /VZ, / heading

%

N “PO/} — “Hold north on the 360

|II

..(

~

w~_ _Teardrop | | Parallel radia
) ~2 P

— Qutbound heading is 360
(inbound is 180)

e Right or left turns

61



* N3021C, hold northeast of
the 300 radial, left turns,
expect further clearance at
01007

 What is the expected
pattern entry?
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e N3021C, hold south on the
150 radial, right turns,
expect further clearance at
01007

 What is the expected
pattern entry?
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e N3021C, hold southeast on
the 210 radial, right turns,
expect further clearance at
01007

 What is the expected
pattern entry?
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e N3021C, hold southeast on
the 210 radial, left turns,
expect further clearance at
01007

 What is the expected
pattern entry?

65



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

e https://vfrmap.com/
* http://www.skyvector.com

FAA IFR Procedures and Charts

* https://www.faa.gov/air traffic/flight info/aeronav/digital products/ifr/




