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

By Wally Roberts was apparently no critical look by thedard instrument departures), which are
authors of the accident report into thalways charted. Further, SIDs consti-
THE CREW OF A U.S. AIR FORCE training and publication aspects of IFRute part of the ATC clearance when
C-130 was departing Jackson Hole, WXdeparture procedures, and the insidiotkey are to be flown.
(JAC) on an IFR clearance when thedifferences between radar and non-ra- Unlike IFR departure procedures,
crashed into high terrain east of the aidar mountainous terminal areas. which are developed for the pilot's
port. The cause of the August, 1996 This was a professional militarysafety, SIDs have their principal gen-
accident was blamed on the crew’s failflight crew, presumed to have been upsis in the convenience of air traffic
ure to follow the published IFR departo the task of carrying presidentiakontrol. SIDs are a textual and graphi-
ture procedure at JAC. equipment and a senior U.S. Secret Saral presentation of what otherwise
After a brief review of this accident,vice agent. Would a crew with thesavould be a repetitive and complex ver-
I'll discuss a proposed solution to a syseredentials ignore the training they hatlal ATC clearance.
temic problem with IFR departure pro+eceived about non-radar departure pro- There’s nothing wrong with SIDs in
cedures. I'll also review the fundameneedures from mountainous airportsand of themselves. However, the ab-
tal aspects of IFR departure procedured/ould they have ignored the terrain hadence of either a SID or a departure ra-
. they been provided a special airpomar vector instruction conveys to far too
Night departure gualifications package, or at least beemany pilots that departing is a no-
The C-130 had departed Runway 182quired to use and brief from a seddrainer since the “Good Hands of ATC”
at JAC on a clear, but moonless nightional aeronautical chart in conjunctiorhaven't proclaimed a departure proce-
Although I don’t know the initial route with the IFR departure procedures fodure in the initial ATC clearance.
clearance assigned by ATC, | suspecttite airport? I’'m not faulting ATC policy, per se.
contained only the Jet route clearance What | am faulting is the reality that
and an initial altitude assignment into both the military aviation branches and
the Jet route structure, also perhaps with | suspect this ill-fated crew had rethe FAA let ATC policy push operations
a “report over XYZ VOR?” (the first ceived the all-too-typical training andand standards policies into the back-
VOR on the assigned Jet route). exposure to today’s FAA air traffic sys-ground to the point of obscurity. Why
Whether it was a clearance into théem. Their training was probably repletelse do we see SIDs carefully charted,
Jet route structure, or into the low-altiwith radar vectors to the airway as sooyet complex IFR departure procedures
tude Victor airway structure, the prin-as the wheels went into the wells. Alsaare relegated to sometimes nearly in-
ciples remain unchanged: there was rthey had probably received their shareomprehensible text that is easily over-
assigned departure procedure becausE‘mini” vectors, where ATC gave onelooked without some really good, rein-
none was needed by ATC for non-ralittle turn to intercept the en route airforced training in terminal instrument
dar separation from other IFR traffic. way not far from the airport. procedures? Other industry players
It was solely up to the flight crew to In other cases, they likely had somshare with the government agencies in
determine whether there were IFR depapretty extensive exposure to SIDs (starthis failure to communicate vital pro-
ture procedures for the airport and, |f S0, TAKE-OFF & IFR DEPARTURE PROCEDURE FOR FILING AS ALTERNATE
whether they needed to use them for the _____ Rwy 13 _____ Rwy 38
. . With Mim climb of With Mim climb of
departure phase of flight. Instead, it ap- 270'/NM to 10100 | o, | si0'/Nmro8B00" |
pears this crew elected to turn east shortly Adeauate | 51 Adequate | gp 1LS Ry 18 | oR BME or|  VORor
after takeoff for a direct routing to the as- [z : : 1000-2 11400-2
signed route clearance fix. In the processs5{ V4 ] 3700-3| Va4 ] 3600-3
they flew into terrain at 11,000 feet, 15 ¢ Y2 V2 1000-3 }1400-3

H H IFR DEPARTURE PROCEDURE: Rwy 18: Climb to heading to 7300°, then ¢limbing right turn to
mlles ea‘St Of the alrport 11000° via JAC VOR R-188, then ¢limbing left turn intercept JAC VOR R-014 to NALSI INT/D17.2 JAC,
direct JAC VOR. Aircraft departing JAC VOR R-356 continue climb via DNW R-267 to :DNkW VOR. Air-

1 I clockwise R-037, or R-142 clockwise R-207, climb craft departing DNW VOR R-281 clockwise R-016,
HlpShOOtlng the blame on course. All others continue climb in JAC VOR and R-088 clockwise R-218, climb on course. All

Radar and too many SIDs

NA

Ulnlml)

holding pattern (hold south, right turns, 006° in- others continue climb in DNW VOR holding pattern
Th e U SAF comm and structure bound) to cross JAC VOR at or above: R-038 clock- (hold west, right turns, 087° inbound) to cross

; i ; ise R-141, 12300°; R-208 clockwise R-279, 12200'; | DNW VOR at or above: R-017 clockwise R-087,
Wa’Sted no time plaCIng the entire blame ;I-IQSBGO clockwise R-355, 150‘:08“:. ;l\:le\’.'l): Climb rwy 12100°; R-2al90212c|::veise R-28(§,°IC37V(V):)S'°.
on the C-130's hapless fllght crew, for REPRODUCED WITH PERMISSION © JEPPESEN SANDERSON, INC., 1996. ALL RIGHTS RESER
failure to use the published IFR depar- Figure 1. The IFR departure procedure for JAC requires close scrutiny.

ture procedure for Runway 18. There Imagine if SIDs were presented in the same format.

» OZmIP
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TERPS REVIEW

specified higher climb gradient for flightstacles. The airspace is evaluated at a
straight on to the departure track. 40:1 slope along a specific departure
Another possibility could be to movezone (Zone 1) for two miles from the

IFR departure procedures are estalbhe take-off minima to the chart. Thisdeparture end of each runway. With one
lished by the FAAs designers of instruwould be consistent with IAP chartingunusual exception, it's assumed a de-
ment approach procedures (IAPs) fotoncepts, and would relieve the piloparting airplane will never turn at less
any airport that has at least one IABfom pouring over information thatthan 400 feet above airport elevation.
and the obstacle-environment in theloesn’t pertain to the operation at handt’s assumed the worst-case airplane
airport’'s terminal area requires a de- Additional charts will cross the departure end of the run-
fined departure route to laterally avoid way at 35 feet, and climb at 200 feet
terrain and obstacles that cannot safely Figure 4 (page 13) is the JAC termiper mile to the end of Zone 1. Two hun-
be overflown. Figure 1 (page 10) is th@al area from the Jeppesen low altituddred feet per mile is the sum of a 40:1
“Take-Off & IFR Departure Procedure”en route chart. It's essential the chart b&ope (152 ft/nm) plus an arbitrary ad-
portion of the Jeppesen airport diagraraut and folded to highlight an area simieditive of 48 feet per mile.
chart for JAC. This maze isn’tlar to Figure 4 as part of the preflight, Zone 2 picks up from Zone 1 and is a
Jeppesen’s fault. They have done a bets well as actual departure, from a dift80-degree piece of pie, evaluated at a
ter job than NOS in setting forth theficult mountain airport like JAC. The 40:1 slope from 400 feet above the air-
terse information provided by the FAAsectional chart should be similarlyport elevation to the lowest en route alti-

This convoluted maze of text actufolded and at hand. tude. Zone 3 is the 180-degree piece of
ally represents two separate procedures: Figure 5 (page 14) is the overviewpie in the opposite direction of take-off.
Runway 18 and Runway 36. You carchart from Jeppesen’s optional Airport (continued on next page)
imagine the outcry if the aviation com-Qualification
munity had permitted SIDs to evolvechart for JAC.
in this manner; that is, several dozeMany airlines
words, but no picture to describe theubscribe to
complex “Flamer One” SID atthese supple; e . _
Metroplex Interstates Airport. It doesn'tmental charts for oo 5333\450“ it s it i i

I I 1 1 ti limb in JAC VOR holdi
take mUCh Of a Ieap Of IOg|C to Imaglne)peratl(_)ns _at DEPARTURE: Climb to 11000’ via JAC gg;;?:e(h?l[insc:ﬂth, right tumg, (Jlgg°
text-only IAPS! mountain air-

R-188, then climbing left turn direct to inbound)(see inset) to cross JAC VOR
ports such ag

JAC VOR. at or above:
A better way JAC. Had the C-

R-038 clockwise R-141, 12300";
R-208 clockwise R-279, 12200";
R-280 clockwise R-355, 15000'.
Figure 2 (on right) and Figure 3130 crew beer|
(page 12) are my conception of chartsained in the use EgoAngJ%]
for the two JAC IFR departure proceof this type of
dures. Had charts like this been in thehart and beer
ill-fated C-130 crew’s flight manual inprovided the
a prominent place enjoyed by SIDs¢chart by their
would this tragic accident have oceommanders, an
curred? While no one can answer thatther vital piece
question with certainty, such chart®f information Leaving 11000°
would have at least turned the humarthat could have AW
factors aspects of the departure prolprevented theg [
lem in the crew’s favor. tragic  crash
My charts aren’t the final word. would have beerj \ /
Rather, they set forth a concept consi$a the hands of ~ -
tent with the use of SIDs. | haven’the crew.

cedures effectively to pilots.

Maze of text

JACKSON HOLE RUNWAY 18 IFR DEPARTURE PROCEDURE

TRANSITIONS

Upon returning to JAC VOR after
climbing to 11000' on JAC R-188:
Aircraft departing JAC VOR R-356

This IFR Departure Procedure requires a
minimum climb gradient of 270" per NM to
10100'. *

NOT FOR
NAVIGATION

)
& |
’[ |
|
|
|

shown the altitude to be achieved cir-
cling the airport for the aircraft that
can't make good the climb gradient. Every airport
That is presently an area lacking imn the U.S. with
TERPs, Chapter 12 departure criteriat least one pub
A complete criteria in this regard wouldic IAP is evalu-
require the FAA or military proceduresated by an FAA

Review

specialist to establish the altitude oveterminal proce-

*or climb visually while circling the
airport to XXXX' before starting
departure procedure on JAC R-188.

NOT TO SCALE

CLIMB-IN-HOLD
JACKSO!
” /| 108.4 JACI
&

&
N 1 Minute

the airport that will permit a climb gra-dures specialist Figure 2. Author’s conception of graphical depiction for JAC

dient of only 200 ft/nm, instead of thefor departure ob- Runway 18 IFR departure procedure.
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Graphic parture procedure says “turn as soon agreement within the FAA on this is-
_ s practicable.” This is known as thesue. The conservative bet s to circle the
(continued from page 11) “early turn” exception and will never airport visually until your altitude

If all three of these zones are 40:1kave standard take-off minima. A takeequals the airport elevation plus the ceil-
clear the runway will have standardff minimum of at least 400-1 will be ing value. This has its own set of perils
take-off minimums and there will be norequired to turn to see-and-avoid that night or under poor visibility condi-
IFR departure restriction or IFR deparelose-in obstacle. Normally, such obtions at an unfamiliar airport.
ture route procedure. At such an airporstacles are dealt with by applying a A lot of workis overdue by the FAA
once reaching 400 feet on runway headfimb gradient but sometimes the result this area, from charting a safe visual
ing you can proceed in any manner conwould be too steep of a climb gradientlimb area to specifying the altitude to
sistent with your ATC clearance. for most aircraft. be achieved before departing the visual

Where an obstacle problemis found At some locations, you'll see a manelimb area. If you can’t make good a
in part of Zones 2 or 3, the problem cadatory ceiling and visibility without an sustained climb gradient requirement,
sometimes be excluded with a restricearly turn requirement. This is wherglon’t depart an unfamiliar mountain
tion, rather than a full route IFR departhe procedures specialist has deteairport under IMC or dark-night condi-
ture procedure. An example, “Runwaynined that no particular turn is requiredjons.

18 departures, do not turn east untbut see-and-avoid is required for a Where an IFR departure procedure
leaving 900 feet.” This would meanclose-in obstacle. (such as those for JAC) specify a climb
turns to the west could be made at 400 . _ _ gradient to an intermediate altitude (less
feet above airport elevation, but turns ~ Minima & climb gradients than the MEA), once the intermediate
to the east could not be made below 900 Refer again to Figure 1. The takealtitude is achieved, the “basic” climb

feet msl. off minima and

When a turn is required climb gradient| ;scksoN HOLE RUNWAY 36 IFR DEPARTURE PROCEDURE

reqUIrementS arg This IFR Departure P d i TRANSITIONS
- - is eparture Procedure requires a
The p||0t who turns below 400 feettyp ical of al| minimum cIir‘;b gradient of 310’ pgr NMtoe  Upon aiving at DNW VOR: Aircraft

i i i i 8800°. * departing DNW VOR R-281 clockwi
risks flying into a less-than-400-foot-mountain-ared T T Re016, and R.08 clockwise 916,
high obstacle, such as a control toweslirport.  NO|  [5ig e [seasrm/775/16512581550] i e R T coninue

or hotel. Where a departure requireslaoth runways| (hold west, right tums, 087° inbound)

. . .. - Cli i inset) t DNW VOR at
turn, and a turning altitude or fix is prehave standard Doy e sime ey feadngte  Sover 0% e

i i i i int t JAC VOR R-014 to NALSI, th: R-017 clockwise R-087, 12100";
scribed, then that is where the turn mugand air carrier] intercept JACVOR RO14 1o NALS then R e e R 280, 13709

be made. If a turn is required, and ntower-than-stan{ Vvor.

altitude or point is specified, it's alwaysdard) take-off DUNOIR
400 feet, the “early turn” being the onlyminimums, pro- ns: o
below-400-foot exception. If you havevided the speci NALSI |

400 feet at mid-field, it's okay to turnfied climb gradi-
then provided there are no conflictingent can be met. |
instructions. You're protected for turnthe climb gradi-
ing at 400 feet from a point 2,000 feeent cannot bg
from the beginning of the runway to twamet, then it's
miles beyond the departure end of thg,700/3 for Run- T /
runway. way 18 and 0300
If a course or heading change of les3,600/3 for Run-
than 15 degrees is required in the inivay 36.
tial stage of the departure, that is con- What isn't
sidered to be a non-maneuvering turdear, however, ig
in TERPs, and should be accomplisheldow the pilot

JACKSON

-~ 108.4 JAC I

NOT FOR NAVIGATION

as soon as the pilot feels comfortablshould avoid ob{ - orcimb visually white circling the CLIMB-IN-HOLD
making the slight maneuver. Capturingtacles When th{ e secedme onant Hots. _ ounoiR
the radial on the Runway 18 departuraircraft can | 087 w/2i o)
at JAC is a case in point. (Also, somelimb only 200 4@3~

ILS missed approach procedures haveet per mile andg -

less-than-15-degree course change juste specified NOTTO SCALE 27 1Minute

after the DH-point. That realignmentceiling and vis-
should be made below 400 feet.) ibility is adheredl— _ - —

The one exception for a maneuverto. There is con- Figure 3. Author’s conception of graphical depiction for JAC
ing turn below 400 feet is where the desiderable dis- Runway 36 IFR departure procedure.
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gradient of 200 ft/nm applies from thatising to 12,000 feet at 25 miles. At first Well, surprise! Such an airport would
point to the MEA. Remember, 200 ft/glance you'd think that mountains at 2%ikely have no climb gradient specified
nm is always the minimum unless amiles which are 7,000 feet higher thaand no IFR departure procedure. This
higher gradient is specified. the airport would require a climb grais because the FAA applies FAR
Sometimes the FAA will mark adient of 328 feet per mile [7,000 feet 4991.177(2) (minimum off-route level-
given runway as “NA” for IFR takeoff. (25 miles x 48 ft/nm clearance) dividedlight IFR altitudes). Thus, at a moun-
This means it isn’t authorized for com-by 25]. Further, such a location shouldain airport, if 2,000 feet agl can be
mercial IFR takeoffs and shouldn’t beusually have an IFR route departurachieved with a four-mile buffer in all
used by the not-for-hire pilot eitherprocedure to assist the pilot along thdirections, then the FAA terminates
Unlike approach minima, the not-for- Ieastdemandlng climb-gradient route. (continued on next page)
hire pilot isn’t even bound by the IFR==
departure procedure itself, unless giv D PARK
by ATC in an IFR clearance. Commo ©RESERVOIR
sense is another matter. ,

The “big valley” trap

The FAA staff doesnt like doing an
more work than necessary, so their int
pretation of the “minimum en route alti-|
tude” required of TERPs, Chapter 12 d

works fine at places like JAC, where th -
terrain is steep and close to the airpo
The published MEAs of the airport’s ter-
minal airway structure form the termin
of the IFR departure procedure. Howeve
where high terrain penetrates either Zon
2 or 3, but is far enough away that th
lowest FAR 91 MEA can be achieved
the FAA walks away from it at that point, A4 D]gSCKZOTA

. . . C
For example, there is a hypotheticg = 7 € ;... \eccamam

aII’pOI’t in a ﬂat Va”ey at 51000 feet mSI i REPRODUCED WITH PERMISSION ©J'EPPESEN SANDERSON,_ INC., 1996. ALL RIGHTS RESER
The valley is surrounded by mountain&igure 4. The en route chart should be briefed and available on departure.

|
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Graphic.

(continued from page 13)
their Zones 2 and 3 evaluation. At a 40:1
slope, 2,000 vertical feet are achievec
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 z
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- |

5N

1in

parture under IMC.

Wally Roberts is a retired airline cap- 7
tain, former chairman of the ALPA
TERPs and an active ATP/CFIl in San

Clemente, CA.

|

) NOT FOR NAW

Jackson - <
8420

G<

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