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Graphic IFR Departure Procedures
If the FAA had provided a graphical depiction similar to a SID, the USAF C-130 crew might still be alive.
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By Wally Roberts

THE CREW OF A U.S. AIR FORCE
C-130 was departing Jackson Hole, WY
(JAC) on an IFR clearance when they
crashed into high terrain east of the air-
port. The cause of the August, 1996
accident was blamed on the crew’s fail-
ure to follow the published IFR depar-
ture procedure at JAC.

After a brief review of this accident,
I’ll discuss a proposed solution to a sys-
temic problem with IFR departure pro-
cedures. I’ll also review the fundamen-
tal aspects of IFR departure procedures.

Night departure

The C-130 had departed Runway 18
at JAC on a clear, but moonless night.
Although I don’t know the initial route
clearance assigned by ATC, I suspect it
contained only the Jet route clearance
and an initial altitude assignment into
the Jet route structure, also perhaps with
a “report over XYZ VOR” (the first
VOR on the assigned Jet route).

Whether it was a clearance into the
Jet route structure, or into the low-alti-
tude Victor airway structure, the prin-
ciples remain unchanged: there was no
assigned departure procedure because
none was needed by ATC for non-ra-
dar separation from other IFR traffic.

It was solely up to the flight crew to
determine whether there were IFR depar-
ture procedures for the airport and, if so,
whether they needed to use them for the
departure phase of flight. Instead, it ap-
pears this crew elected to turn east shortly
after takeoff for a direct routing to the as-
signed route clearance  fix. In the process
they flew into terrain at 11,000 feet, 15
miles east of the airport.

Hipshooting the blame

The USAF command structure
wasted no time placing the entire blame
on the C-130’s hapless flight crew, for
failure to use the published IFR depar-
ture procedure for Runway 18. There

was apparently no critical look by the
authors of the accident report into the
training and publication aspects of IFR
departure procedures, and the insidious
differences between radar and non-ra-
dar mountainous terminal areas.

This was a professional military
flight crew, presumed to have been up
to the task of carrying presidential
equipment and a senior U.S. Secret Ser-
vice agent. Would a crew with these
credentials ignore the training they had
received about non-radar departure pro-
cedures from mountainous airports?
Would they have ignored the terrain had
they been provided a special airport
qualifications package, or at least been
required to use and brief from a sec-
tional aeronautical chart in conjunction
with the IFR departure procedures for
the airport?

Radar and too many SIDs

I suspect this ill-fated crew had re-
ceived the all-too-typical training and
exposure to today’s FAA air traffic sys-
tem. Their training was probably replete
with radar vectors to the airway as soon
as the wheels went into the wells. Also,
they had probably received their share
of “mini” vectors, where ATC gave one
little turn to intercept the en route air-
way not far from the airport.

In other cases, they likely had some
pretty extensive exposure to SIDs (stan-

dard instrument departures), which are
always charted. Further, SIDs consti-
tute part of the ATC clearance when
they are to be flown.

Unlike IFR departure procedures,
which are developed for the pilot’s
safety, SIDs have their principal gen-
esis in the convenience of air traffic
control. SIDs are a textual and graphi-
cal presentation of what otherwise
would be a repetitive and complex ver-
bal ATC clearance.

There’s nothing wrong with SIDs in
and of themselves. However, the ab-
sence of either a SID or a departure ra-
dar vector instruction conveys to far too
many pilots that departing is a no-
brainer since the “Good Hands of ATC”
haven’t proclaimed a departure proce-
dure in the initial ATC clearance.

I’m not faulting ATC policy, per se.
What I am faulting is the reality that
both the military aviation branches and
the FAA let ATC policy push operations
and standards policies into the back-
ground to the point of obscurity. Why
else do we see SIDs carefully charted,
yet complex IFR departure procedures
are relegated to sometimes nearly in-
comprehensible text that is easily over-
looked without some really good, rein-
forced training in terminal instrument
procedures? Other industry players
share with the government agencies in
this failure to communicate vital pro-

Figure 1. The IFR departure procedure for JAC requires close scrutiny.
Imagine if SIDs were presented in the same format.
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cedures effectively to pilots.

Maze of text

IFR departure procedures are estab-
lished by the FAA’s designers of instru-
ment approach procedures (IAPs) for
any airport that has at least one IAP,
and the obstacle-environment in the
airport’s terminal area requires a de-
fined departure route to laterally avoid
terrain and obstacles that cannot safely
be overflown. Figure 1 (page 10) is the
“Take-Off & IFR Departure Procedure”
portion of the Jeppesen airport diagram
chart for JAC. This maze isn’t
Jeppesen’s fault. They have done a bet-
ter job than NOS in setting forth the
terse information provided by the FAA.

This convoluted maze of text actu-
ally represents two separate procedures:
Runway 18 and Runway 36. You can
imagine the outcry if the aviation com-
munity had permitted SIDs to evolve
in this manner; that is, several dozen
words, but no picture to describe the
complex “Flamer One” SID at
Metroplex Interstates Airport. It doesn’t
take much of a leap of logic to imagine
text-only IAPs!

A better way

Figure 2 (on right) and Figure 3
(page 12) are my conception of charts
for the two JAC IFR departure proce-
dures. Had charts like this been in the
ill-fated C-130 crew’s flight manual in
a prominent place enjoyed by SIDs,
would this tragic accident have oc-
curred? While no one can answer that
question with certainty, such charts
would have at least turned the human-
factors aspects of the departure prob-
lem in the crew’s favor.

My charts aren’t the final word.
Rather, they set forth a concept consis-
tent with the use of SIDs. I haven’t
shown the altitude to be achieved cir-
cling the airport for the aircraft that
can’t make good the climb gradient.
That is presently an area lacking in
TERPs, Chapter 12 departure criteria.
A complete criteria in this regard would
require the FAA or military procedures
specialist to establish the altitude over
the airport that will permit a climb gra-
dient of only 200 ft/nm, instead of the

Figure 2. Author’s conception of graphical depiction for JAC
Runway 18 IFR departure procedure.

specified higher climb gradient for flight
straight on to the departure track.

Another possibility could be to move
the take-off minima to the chart. This
would be consistent with IAP charting
concepts, and would relieve the pilot
from pouring over information that
doesn’t pertain to the operation at hand.

Additional charts

Figure 4 (page 13) is the JAC termi-
nal area from the Jeppesen low altitude
en route chart. It’s essential the chart be
out and folded to highlight an area simi-
lar to Figure 4 as part of the preflight,
as well as actual departure, from a dif-
ficult mountain airport like JAC. The
sectional chart should be similarly
folded and at hand.

Figure 5 (page 14) is the overview
chart from Jeppesen’s optional Airport
Qual i f ica t ion
chart for JAC.
Many airlines
subscribe to
these supple-
mental charts for
operations at
mountain air-
ports such as
JAC. Had the C-
130 crew been
trained in the use
of this type of
chart and been
provided the
chart by their
commanders, an-
other vital piece
of information
that could have
prevented the
tragic crash
would have been
in the hands of
the crew.

Review

Every airport
in the U.S. with
at least one pub-
lic IAP is evalu-
ated by an FAA
terminal proce-
dures specialist
for departure ob-

stacles. The airspace is evaluated at a
40:1 slope along a specific departure
zone (Zone 1) for two miles from the
departure end of each runway. With one
unusual exception, it’s assumed a de-
parting airplane will never turn at less
than 400 feet above airport elevation.
It’s assumed the worst-case airplane
will cross the departure end of the run-
way at 35 feet, and climb at 200 feet
per mile to the end of Zone 1. Two hun-
dred feet per mile is the sum of a 40:1
slope (152 ft/nm) plus an arbitrary ad-
ditive of 48 feet per mile.

Zone 2 picks up from Zone 1 and is a
180-degree piece of pie, evaluated at a
40:1 slope from 400 feet above the air-
port elevation to the lowest en route alti-
tude. Zone 3 is the 180-degree piece of
pie in the opposite direction of take-off.
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If all three of these zones are 40:1-
clear the runway will have standard
take-off minimums and there will be no
IFR departure restriction or IFR depar-
ture route procedure. At such an airport,
once reaching 400 feet on runway head-
ing you can proceed in any manner con-
sistent with your ATC clearance.

Where an obstacle problem is found
in part of Zones 2 or 3, the problem can
sometimes be excluded with a restric-
tion, rather than a full route IFR depar-
ture procedure. An example, “Runway
18 departures, do not turn east until
leaving 900 feet.” This would mean
turns to the west could be made at 400
feet above airport elevation, but turns
to the east could not be made below 900
feet msl.

When a turn is required

The pilot who turns below 400 feet
risks flying into a less-than-400-foot-
high obstacle, such as a control tower
or hotel. Where a departure requires a
turn, and a turning altitude or fix is pre-
scribed, then that is where the turn must
be made. If a turn is required, and no
altitude or point is specified, it’s always
400 feet, the “early turn” being the only
below-400-foot exception. If you have
400 feet at mid-field, it’s okay to turn
then provided there are no conflicting
instructions. You’re protected for turn-
ing at 400 feet from a point 2,000 feet
from the beginning of the runway to two
miles beyond the departure end of the
runway.

If a course or heading change of less
than 15 degrees is required in the ini-
tial stage of the departure, that is con-
sidered to be a non-maneuvering turn
in TERPs, and should be accomplished
as soon as the pilot feels comfortable
making the slight maneuver. Capturing
the radial on the Runway 18 departure
at JAC is a case in point. (Also, some
ILS missed approach procedures have
less-than-15-degree course change just
after the DH-point. That realignment
should be made below 400 feet.)

The one exception for a maneuver-
ing turn below 400 feet is where the de-

parture procedure says “turn as soon as
practicable.”  This is known as the
“early turn” exception and will never
have standard take-off minima. A take-
off minimum of at least 400-1 will be
required to turn to see-and-avoid the
close-in obstacle. Normally, such ob-
stacles are dealt with by applying a
climb gradient but sometimes the result
would be too steep of a climb gradient
for most aircraft.

At some locations, you’ll see a man-
datory ceiling and visibility without an
early turn requirement. This is where
the procedures specialist has deter-
mined that no particular turn is required,
but see-and-avoid is required for a
close-in obstacle.

Minima & climb gradients

Refer again to Figure 1. The take-
off minima and
climb gradient
requirements are
typical of a
mountain-area
airport. Note
both runways
have standard
(and air carrier
lower-than-stan-
dard) take-off
minimums, pro-
vided the speci-
fied climb gradi-
ent can be met. If
the climb gradi-
ent cannot be
met, then it’s
3,700/3 for Run-
way 18 and
3,600/3 for Run-
way 36.

What isn’t
clear, however, is
how the pilot
should avoid ob-
stacles when the
aircraft can
climb only 200
feet per mile and
the specified
ceiling and vis-
ibility is adhered
to. There is con-
siderable dis-

Figure 3. Author’s conception of graphical depiction for JAC
Runway 36 IFR departure procedure.

agreement within the FAA on this is-
sue. The conservative bet is to circle the
airport visually until your altitude
equals the airport elevation plus the ceil-
ing value. This has its own set of perils
at night or under poor visibility condi-
tions at an unfamiliar airport.

A lot of work is overdue by the FAA
in this area, from charting a safe visual
climb area to specifying the altitude to
be achieved before departing the visual
climb area. If you can’t make good a
sustained climb gradient requirement,
don’t depart an unfamiliar mountain
airport under IMC or dark-night condi-
tions.

Where an IFR departure procedure
(such as those for JAC) specify a climb
gradient to an intermediate altitude (less
than the MEA), once the intermediate
altitude is achieved, the “basic” climb
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gradient of 200 ft/nm applies from that
point to the MEA. Remember, 200 ft/
nm is always the minimum unless a
higher gradient is specified.

Sometimes the FAA will mark a
given runway as “NA” for IFR takeoff.
This means it isn’t authorized for com-
mercial IFR takeoffs and shouldn’t be
used by the not-for-hire pilot either.
Unlike approach minima, the not-for-
hire pilot isn’t even bound by the IFR
departure procedure itself, unless given
by ATC in an IFR clearance. Common
sense is another matter.

The “big valley” trap

The FAA staff doesn’t like doing any
more work than necessary, so their inter-
pretation of the “minimum en route alti-
tude” required of TERPs, Chapter 12 de-
parture criteria is the lowest MEA. This
works fine at places like JAC, where the
terrain is steep and close to the airport.
The published MEAs of the airport’s ter-
minal airway structure form the terminus
of the IFR departure procedure. However,
where high terrain penetrates either Zones
2 or 3, but is far enough away that the
lowest FAR 91 MEA can be achieved,
the FAA walks away from it at that point.

For example, there is a hypothetical
airport in a flat valley at 5,000 feet msl.
The valley is surrounded by mountains
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rising to 12,000 feet at 25 miles. At first
glance you’d think that mountains at 25
miles which are 7,000 feet higher than
the airport would require a climb gra-
dient of 328 feet per mile [7,000 feet +
(25 miles x 48 ft/nm clearance) divided
by 25]. Further, such a location should
usually have an IFR route departure
procedure to assist the pilot along the
least demanding climb-gradient route.

Well, surprise! Such an airport would
likely have no climb gradient specified
and no IFR departure procedure. This
is because the FAA applies FAR
91.177(2) (minimum off-route level-
flight IFR altitudes). Thus, at a moun-
tain airport, if 2,000 feet agl can be
achieved with a four-mile buffer in all
directions, then the FAA terminates

(continued on next page)

Figure 4. The en route chart should be briefed and available on departure.



14 IFR Refresher, February 1997

These back issues of IFR Refresher are available…
If you don’t have a complete file of IFR Refresher, you may have missed vital information and good reading.
November 1992—Vol. 6, No. 11
Instrument Competency
December 1992—Vol. 6, No. 12
Holding Entries Simplified
January 1993—Vol. 7, No. 1
Straight-in or Procedure Turn?
March 1993—Vol. 7, No. 3
Human Performance Accidents
April 1993—Vol. 7, No. 4
Where the Heck am I?
May 1993—Vol. 7, No. 5
Planning a Zero-Zero Takeoff
June 1993—Vol. 7, No. 6
Hazards of Night IFR
July 1993—Vol. 7, No. 7
Approach Chart Checklist
August  1993—Vol. 7, No. 8
Watching Weather Progress
September 1993-Vol. 7, No. 9
Non-Precision Approach Tactics
October 1993—Vol. 7, No. 10
Which Way Should I Depart?
November 1993—Vol. 7, No. 11
Logging Ground Time
December 1993—Vol. 7, No. 12
How GPS Works
January 1994—Vol. 8, No. 1
Flying With GPS
February 1994—Vol. 8, No. 2
GPS Overlay Approaches
Planning Your Next Approach
April 1994—Vol. 8, No. 4
Ensuring a Safe Departure
Flying the ILS with Style
May 1994—Vol. 8, No. 5
Alternate of Choice
June 1994—Vol. 8, No. 6
Cross-checking the Gauges

Lost Comm in Motion
July 1994—Vol. 8, No. 7
When ATC Loses Track of You
When the Instruments Lie
August 1994—Vol. 8, No. 8
Approach Transitions
Attitudes and Decision-Making
Pilot Attitude Profile
September 1994—Vol. 8, No. 9
At The Bottom of the Approach
Initial Approach Fixes
October 1994—Vol. 8, No. 10
Avoiding Spatial Disorientation
Weather Briefing Checklist
November 1994—Vol. 8, No. 11
Keeping Your Cockpit Organized
Partial Panel Proficiency
December 1994—Vol. 8, No. 12
Organizing Your Scan
Who’s Responsibility is it?
January 1995—Vol. 9, No. 1
How the Airlines Fly IFR
On Being PIC
February 1995—Vol. 9, No. 2
Complying With ATC Instructions
Understanding TAF Reports
When IFR & VFR Traffic Mix
March 1995—Vol. 9, No. 3
ABCs of an Arrival
Lost Com Occurrences
April 1995—Vol. 9, No. 4
Checking for Notams
Learning From Others
May 1995—Vol. 9, No. 5
Completing the Missed
Departing IFR Safely
June 1995—Vol. 9, No. 6
Establishing Visibility Minimums

Organizing Your IFR Training
July 1995—Vol. 9, No. 7
GPS For Positional Awareness
Where To Miss The Approach
August 1995—Vol. 9, No. 8
When are You a Non-radar Arrival?
Why Pilot-induced Accidents?
September 1995—Vol. 9, No. 9
How to Beat the Weather
Threading the Needle Properly
October 1995—Vol. 9, No. 10
Airway Operations
Basic Instruments & Partial Panel
November 1995—Vol. 9, No. 11
Negotiating Clearances
Vectors Below the Hilltops
December 1995—Vol. 9, No. 12
Peculiarities of Holding
Pilot Idiosyncrasies
January 1996—Vol. 10, No. 1
Circling and the Visual Segment
Is There a Runway Out There?
February 1996—Vol. 10, No. 2
En Route Arrival Clearances
Go/No-Go Decisions
March 1996—Vol. 10, No. 3
Infamous NDB Approach
Lost Com: Let’s Get Real
April 1996—Vol. 10, No. 4
Low Visibility Operations
What’s Below MDA and DH?
May 1996—Vol. 10, No. 5
Improving The Odds At Night
When Are You Established?
June 1996—Vol. 10, No. 6
Approach Chart Rules!
Don’t Do Anything Stupid
Where Are You?

July 1996—Vol. 10, No. 7
Cascading Events
How Far Would You Go?
When It’s Time to Reverse Course
August 1996—Vol. 10, No. 8
Configuration Changes
Mission Pressure
Ramp Inspection
September 1996—Vol. 10, No. 9
Altitude Deviations
Proficiency and Confidence
Takeoff Considerations
The “Look-See” Crash
October 1996—Vol. 10, No. 10
Anything Can Happen
Authority and Command
Know Your Limitations
November 1996—Vol. 10, No. 11
Alternate Blues
Cockpit Dynamics
Filing From The Wrong Airport
Nit-Picking About Straight-ins
December 1996—Vol. 10, No. 12
Airspace Violations & Reporting
Annual Index
Low Visibility Operations
Mastering The Box
Short Term Memory
January 1997—Vol. 11, No. 1
A Good Port In A Storm
Beware: Freezing Rain
GPS Approach Concepts
Managing Workload

Plus—every issue has a different
and challenging “IFR Quiz”! See
form on reverse side to order.

TERPS REVIEW

Graphic. . .
(continued from page 13)

REPRODUCED WITH PERMISSION © JEPPESEN SANDERSON, INC., 1996. ALL RIGHTS RESERVED.

their Zones 2 and 3 evaluation. At a 40:1
slope, 2,000 vertical feet are achieved
in 13.2 miles. Add the four-mile FAR
91.177 buffer, and the FAA takes a hike
at 17.2 miles at a “big valley” airport.

I’ve seen some indications the FAA
is moving away from this policy posi-
tion. Until they make it public, how-
ever, treat any mountain airport with an
IAP but without an IFR departure pro-
cedure with the utmost of caution when
contemplating an off-route, diverse de-
parture under IMC.

Wally Roberts is a retired airline cap-
tain, former chairman of the ALPA
TERPs and an active ATP/CFII in San
Clemente, CA.

Figure 5. The Jepp airport qual chart is handy when departing a mountain airport.


