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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINCTUN, D.C. 20594

AIRCRAFT ACCIDENT REPORT

Adopted: October 6, 1977

JET AVIA, LTD. LEARJET
LR24B, N12MK

PALM SPRINGS, CAL{FORNIA
JANUARY 6, 1977

SYNOPSIS

At 1700 P.s.t. on January 6, 1977, a Gates Learjet, mod=l 24B,
N12MK, operated by Jet Avia as a passenger charter flight, crashed in
the mountainz 22 miles northwest of Palm Springs, California, at an
elevation of aitout 9,700 feet m.s,}. The aircraft had departed the Pelm
Springs Municipal Airport about 5 minutes earlier and was en route to
Las Ve¢gas, Nevada. The flight was operating in instrument meteorologi :al

conditions when it crashed.

The National Transportation Safz2ty Roard determinea that the
probable cause of the accident was the flightcrew's misinterpretation of
the instrument [light rules clearance, and subsequent ATC $nstructions
issued by the Palm Springs Departure Control. Contributing to the accident
was the controller’s faflure to detect the aircraft's deviatfon from the
route of flight contained in the ATC clearance and the flightcrew's failure
to recognize their proximity to the high terrain.

1. INVESTIGATION

1.1 History of Flight

At 1445 Y. on January 6, 1977, Jet Avia's Learjet LR24B,
N12Mi., departed Las Vegas, Nevada, on a round trip charter fiight with
an en route stop at ralm Springs Municipal Alrport, California, to pick
up passengers. The aircraft arrived at Paln Springe at 1605, and
requested that ilielir return IFR clearance be placed on request.

Two passengers boarded, and about 1630 the flight was cleared
to taxi to runway 30. At 1635:20, the flightcrew iaformed the Paln
Springs ground controller that they were ready to copy their clearance

1/ All times herein are Pacific standard time based on the 24-hour clock.
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and they were cleared, "to the Las Vegas Afrport, as filed, via Palm
Springs, direct Twenty-aniane Palms, climbh and maintain one seven thousand, £
squawk five one one zero, departure control frequency one two six point
seven," The clearance was read back, and the ground controller informed
them that the readback was correct.

Shortly thereafter, the flight wvas informed that its departure
would be delayed because of arriving traffic. They were given an estimated
departure time of 1645, which was later changed to 1655.

Aoout 1653, the ground controller cleared the flight to the
tower frequency. The flight changed frequency and told the Palm Springs
local controller they were ready to go. At 1654:10, the local controller
cleared N12MK to maintain ''niner thousand, cleared for takeoff.” At
1655:25, after the ailrcraft was afrborne, the flight was cleared to
contact departure control,

[he flight contacted Palm Springs departure control &t
1655:30, the crew stated that they were '"out of" 1,500 ft and climhing
to 9,000 ft. The controller requested that they report reaching 9,005
ft. At 1656:00, the departure controller requested the flight to,
"report crossing the zero cive cne radial one zero mile fix.'" The
‘1ight respcnded, "Okay." At 1656:10, the controller transmitted, ''and
that's the Palm Springs zero five one radial, sir." Again, the flight
responded, "Okay."

At 1656:25, N12MK reported that they had "crossed the radial."
Altbough the controller did not acknowledge this tiansmission, he
entered a checkmark on his flight progress strip denoting that N12MK had
reported crossing the 12 nmi fix.

During this time, the controller had been providing service to
an inbound Learjet, N888DH, which was en route to Palm Springs from
Twenty-nine Palms at 11,000 fr, At 1656:15, the controller requested
N888DH to report, 'crossing the Palm Springs zero five one radial one
zero nile fix." The flight acknowledged the transmission.

At 1656:55, N12MK repcrted leaving 8,500 ft for 9,200 ft,
and the controller cleared them to maintain 9,000 ft, The flight then
querfed "... are we cieared the zero five one to Twenty-nine Palms?"
The contircller responded, "That's affirmative, sir; I had a change of
route there...maintain nine thousand, 1'11 keep you advised."” The
flight responded, '"Okay, maintain niune straight ahead, right?"” The
controiler responded, "Afiirmative."

2/ All altitudes herein are mean sea level, unless otherwise indicated.




AL 1658, the controller requested N12MK's distance from the

Palm Springs VORTAC 3/ and the flight said that they were approaching 14
nni.

At 1658:30, NI2MK called the controller aud stated, "We're
maintaining nine on a heading of three one zerou. What's our clearance
from here?" The controller responded that they could expect a f{urther

clearance after crossing the 20 nmi DME fix. The flight responded,
"Okay."
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In a deposition, the controller ctated that he believed he
heard 030°. HKowever, at 1709:20, the ATC transcript dieclosed that he
told tae Los Angeles Center's assistant chief, in part, "It was like he
might nave said heading maybe two three zero, or three thrae zero,'' and
again at 1709:55, in part, "I thought he might have said the zero three

zero see 1'm not sure, but he, was cleared (via the) zero five one
radtal.”

s g‘%ﬂ" 3
i ‘;&;-’ﬂ?: gap
Lo Sl RaR R Lk

S
£

SR

s s A Y A

At 1659:25, N12MK reported that it was 20 nmi DME from Palm
Springs. The controller asked N888DH to report its DME distance fron
Palm Springs and was told that N838DH was 10.5 nmi. The controiler then
rleared i{12MK to climb to and maintain 17,000 ft and to contact the Los
Angeles Air Route Traffic Control Center. At 1659:5C the flight responded

that they were climbing to 17,000 ft. This was the last known transmission
from N12MK.

At 1657:45, the Los Angeles Center's secter il controllers had
been informed of N1ZMK's departure from Palm Springs and were awaitinc
the appeavance of its radar return to the northeast of the Palm Springs
VORTAC. They saw a radar return appeav northwest of the Palm Springs
VORTAC. When the return first appeared, the accompanying data block was
incomplete; however, at 1658:36, the data block was compleited, and the
flight was {dentified, The Los Angeles Center sector 11 controllers
were not in radio contact with the flight, and they did not have access
to any frequency the flight would he ueing. Upon fientification of the
flight, the interphone controller contacted the Palm Springs tower at
1659:40 to try to find out what N12MK was doing. Tne radar controller
rotified the sector 19 controller fato wuuse afrspace N12MK was i{ntruding
in order to insure that it would bLe kept free of cther trarfic until the
Los Angeles Center could contact N12MK. The aircraft ~rashed before
coordination could be effected and the plilot contactead.
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The aircraft's wreckage was found January 9, 1977, on the
south slope of a mountain at an elevation of 9,700 fr. The approximate
coordinates of the crash site were 34° 06'N, 115° 46'W. The crash site

{s about 22 nmi from the Palm Springs Municipal Afrport on a bearirg of
306° mzgnetic, The plane crashed at dusk.

g a7 Ak

3/ Collocated very high frequency OMNI tinge station and ultra-high
frequency tactical afr navigation aid (TACAN).
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Injuries to Persons

"njuries Crew Passengers

Fatal 2
Minor/Serious (1
None 0

Damage to Aiveraft

The aircreft was destroyed.

Other Damage

Noae.

1.5 Personnel Information

The pilots were certificated and qualificd for the flight in
accordance with current regulattons. (See Appendix B.) According to
company personnel the pilot hai flown to and i{rom Palm Springs previously
and six or seven flights had L2en made in a Learjct.

1.6 Alrcraft Information

The aivcraft was certificated and mainvained in accordance
with current regulations. The aircraft was not rquipped with an emergency
locator tramnsmitter nor was it required equipment. (See Appendix C.)

1.7 Meteorolog’-al Information

Abcut 1450 on January 6, the pilot received a route weather
briefing fror the Las Vegas Flight Service Station,

At 1650, the official surface weather observation for Palm
Springs was:

Ceiling estimated 3,000 ft, broken, 5,000 ft overcast,
visibility---8 miles, light rain, temperature--44° F
wind calm, altimeter setting--30.12 {n,

According to the pilot of N86BCH, the fnbound Learjet, there
were layered clouds up to 25,000 ft in the Palm Springs area. The top
of the lower deck began at 15,000 ft and was almost solid down to 5,030
ft. He stated that the turbulerce was uone to light with light iriog in
the clouds, and that light rain was falling when N838DH landed at Palm
Spriugs. The flight had enicred the Palm Springs area about 1700, and
had landed a. 1720. The copilot noted that night was approaching during
their approach and landing.




1.8 Aids to Navigation

The Palm Springs VORTAC is situated 4,5 nmi northeast of tne
Palm Springs Municipal Airport. There were no known discrepancies or
malfunctions of the ground aids, The Palm Springs VORTAC was flight
checked afrer the accident and no discrepancies were noted. There wevre
no reports of discrepancies frox fiights utilizing the VORTAC. The
ground facility maintenance records were examined and no discrepancies
were noted,
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The Palm Springs and Twenty-ninc Palms VORTAC's are connected
by low altitude airway V264S; its centerline 1s the 051° radial of Palm
Springs and the 231° radial cf Twenty-niue Palms. The distance between
the two facilitiev is 36 nmi and the airway is the direct route.

b

1.9 Comrunications

There were nd known dircrepancies or ralfunctions concerning
coumunication facflities at Palm Springs at the time of the accident.

1.10 Aerodrone Information

The Palm 3prings funicipal Airport, wiiich has a field elevation
of 448 ft, has one runway--12/30. The runway has a composite asphait
surface and 1s 7,004 ft long and 150 ft wide. The magnetic heading of

runvay 30 §s 308°. The vunway is equipped with high intensity edge
lights, visnual approach slope indicator (VASI) lights, and runway eund
sdentifier iights (PEIL).

The airnort is served by an aiv traffic contrcl tower which
operates t-om 0600 to 2200 daily. The facility provides approach and
departure traffic control zervices. At the time of the accident, ro
redar facilities were available.

The mininum sector altitudes in the vicinity of the airport
are us follows: From 355° to 085° - 6,900 ft; from 085° to 175° -
9,800 St; from 175° to 265° - 12,000 ft; and from 765° to 355° ~
13,000 ft. (See Appendix D).

1.11 Flizht Recorders
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No flight recordecs weire installed on N12MK, nor were they
r2quired.

1.12

T'.e alrceraft crashed fu a remote, mountainous area. It struc
the face f a 30° to 35° slope, and the wreckage path was generally
parallel to the slooe's face. The aircraft first hit a tree at an
elevation of 9,700 ft. The aircraft wis in a 12¥ climb at impact, and
the wreckage was distributed along a magnetic bearing of 310° for one-

half mile. The atircraft disintegrated on impact,
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Examination of the wreckage fafled to disclose any evidcnce o*
fire or fire damage. The afrcraft breakup was so extensive that cockpit
control settings and radio frequercies could not be determined.

1.13 Medical and Pathological Information

Autopsies of the pilot and copilot revcaled no evidence of
prefmpact incapacitation,

1.14 Fire
There was no fire.

Survival Aspects

The accident was not survivable,

1.16 Tests and kesearch

Los Angeles Center has Naticenal Alrspace System Stage-A
Flight Data Processing .quipment (NAS-A). NI12MK's radar tracking data
were extracted from the computer ané its flightpath was reconstructed
using the retrieved radar fixes. Fourteen fixes were retrieved and used
for the reconstruction. The firet radar fix was at 1657:0), the first
full data block was at 1658:36, and the last radar fix cccurred at
1655:36. (See Appendix E.)

The resultant flightpath was oriented in a northwesterly direction
and generally paraileled the extended runway centerline. Tne last reliable
radar fix was 1,74 nmi from the impact site. ‘ihe stratight line distance
between the first and last radar fix is 12.29 ami, and the afrcraft's
groundspeed between these points was 283.5 kns. The radar data disclosed
that the aireraft reached 8,200 ft at 1657:00--2 ninutes SO0 seconds
after it was cleared for takeoff,.

. At 1700 on January 15, a test flight was flown from the Palam
Springs Adrport in a Learjat LR-23, N400CS. The aircraft was flown in
accordance with Jeu Avia procedures, ruaway heading vas maintatned, and
eititude readings plus DME distance and bearirgs were recorded every 30
seconds., Timia; began when the afrcraft was clcared fo:r takeoff. (The
following times are elapsed time in minutes and seconds from the receipt
of takeoff clearance.) The clearance was ackncwledged at 5 seconds, the
end of the runway crossed at 1 minute, and at 1 minute 15 seconds, the
aircraft had crossed the 235° radial of Paln Springs VORTAC at 7C0 ft. The
aircraft reached 9,000 ft at 3.0 minutes. The test was ended at 5 minutes
15 seconds at a DME distance of 21 nmi from Palm Springs. The test aircraft
was about 2.5 nmi southeast of the accident site. (See Appendix F.)
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Corvelation of the radar data of the flight of N1ZMK and the
test flight data disclosed that N1ZMK reached 8,200 ft on the radar plot
2 minutes 48 seconds after the takeoff clearance, while the test aircraft
reached 9,00 ft in 3.0 minutes, N12MK was 2.5 nai from the impact site
in S minutes 12 seconds, while the test aircraft requirc! 5 minutes 15
geconds.

1.17 Acditional Information

1.17.1 I¥R Clearance and Flight Procedures

The IFR clearance as delivered to the flightcrew read, in
part, as follows: "As filed, via Palm Springs, direct Twenty-nine
Palme,..." According to the departfure controller handling N12MK and
according to other personnel at the Palm Springs tower, the clearance
required the pilot to overfly the Palm Springs VORTAC after takeoff and
then procear direct to Twanty-nine Palns.

The two Los Angeles Center sector 1l conirollers were unclear
on what the word "direct" contained in the clearance vequired of the
pilot. They noted that Learjets departing Palm Spriugs vith such a
clearance were generally picked up on controller radar about 15 nmi
northeast of Palm Springs and withiu 1 to 4 nmi north of the ceaterline
of aivway V264S.

Jet Avia's chief pilot stated that, if given the clearance, he
would have made a right turn after takeoff aod procendad direct to
Twenty-nine Palms. Following this procedure, the aircraft would be
within 2 to 5 nmi north of the centerline of V264S, He also said that,
{f the clearance had been worded "via direct Palm Springs,’ he would
have overflown the Palm Springs VORTAC before turning toward Twenty-nine
Palms.

14 CFR 91.123(a) (b) sets forth the course to be flown under
IFR. The paragraph states that, unless otherwise authorized, a pilot
shall fly his aircraft along the centerline of a Federal airway, and on
any other route, “"along .he direct course between navigational aids or
fixes defining that route."

The Pilot/Controller Glussary in both the Afrman's Information
Manual (AIM), and Ailr Traffic Control Handbook 7110.65 defines "direct”
as follows:

Straight line flight between two rnavigational aids, ffxes,
points or any combination thereof. When used by pilots in
describing of f-airway routes, points defining direct route
segrents becorie cempulsory reporting points unless the aircraft
is under radar contact.
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1.17.2 ATC Precedures

ATC Handbock 7110.65 prescribes air traffic control procedurcs
and phrasevlogy for use by controller personnel., The "ondbook requires
that controllers be familfiar with its contents und to "exercise their
best judgment {f they encounter sftuations not covered by ft.'" Pertinent
portions of the manuzal are cited helow:

St LR

ATC Pandbook 7110.65, paragraphs 272 and 272a contain the
criteria for separating aircraft traveling on op-osite courses when a
navaid or DME fix can be used. The controller will assign different
altitudes consistent with the approved vertisal secparation uatil, "...both |
aircraft have reported passing the navaids or DME fixos indicating they .
have passed each other."

-

ATC Handbook 7110.65, paragraphs 59 and 59b(1} enumerate the
type of fixes that can be used as reporcing points. The paragraph
. authorlzes the use of unpublished fixes formed by the en route radia:
i3 and either a DME distance from the same navaid or an iutersecting vadial
N ' from an off route facility., Paragraph 590(1) continues, "DME shall be
; used in lis=u of off route radials whenever possihble." Paragraph 102
sets forth the recommended terminology to describe a {ix, Faragraph
; 102a notes that when an unnamed fix 1{s used, the controller will state
the nanme of the rnavaid, folloved by the specified radial/flocalizer, and
then followed by the distance in miles and the phrase "mile fix." The

paragraph contains the example, "Appleton zero five zero radial three
seven mile fix."

1S e, w

The Pilot/Controller Glossuary in both the AIM and AfC 7110.65
define the DME fix as a geocgraphic position based on range aud azimuth
information from a navatd. "Tt is defined by a specific distance in
nautical ~iles and a radial or course (i.e., lucalizer) in degrees
magnetic from that aid."

Lo bW

ATC Handbook 7119.65 does not contain examples of recommendad

termfinolugy for the controllev to use when he wants the pilot to report
a DML fix.

ATC Handbook 711(1.65, paragraph 191, sets forth controiler
procedures for acending routes or altftudes. Paragraph 191a states

that, when 2 route of flight {n a previocusly issued clearance is amended,
the controller should:

(1) "State which portion of the route i2 being amended and
then state the anendrment.
{?) "State the crendnent to the voute and then state that
the cest of the voute is uachanged.”




Paragraph 14¢1h states, "When route or altitude in a previously
{ssued clearance i: awended, restate all applicable altitude restrictions.”

PR RPRTRRIS Tl B g o 1 e e

federal Aviation Regulations do nont require flightcrews to
read back clearances.

ATC Handboox 7110.65, paragraph 350 notes:

When considered necessary, controllers cr pilots may
initiate readback of a clearance. Soume nilots may be
required by company rule to de so.

The August 1976 and January 1977 editions of the AIM, Part I state:

There is no requirement that an ATC clearance be reaa
back as an unsolicited or sportaneous action., Controllers
may request that a clearance be read vack whenever the
complexity of the clearanie or other factors indicate a
need. The pilot should read back the clearance if he
feels the need for confirmation. He is also expected to
request that the clearance be repeated or clarified if he
does not understand it.

The AIM, Part I, beginning with the January 1977 issue, is
printed semiannually. In the July 1977 AIM, Part I, the section pertaining
to clearance readbacks was changad. The new section states, in pari:

Pilots of airborne aircraft should read back those parts

of ATC clearances/{nscructiors containing altitude assignments
or vectors as a means of mutual verificatien. The readtack

of the numbers serves as a doubie check between pilots

and controllers, and (as) such, it is an invaluable aid

in reducing the kinds ot communication errcvs that occur

when a number is either misheard or is incorrect.

The Safety Board has recormended to the FAA that the contents
of ATC Handbou« 7110.65 be changed to require contrullers to request a
readback of the clearance 1f he does not receive one from the crew
(Section 4).

1.17.3 Jot Avia's Learjer Takecff Procedures

The Company's airplane flight manual provides the standard
operating procedures for takeoff and takeoff profile ain written and
pictorial formats. After takeoff the pilot will retract the gear,
maintain a pitch attitude of 10°, acceleratc to 200 kns indicated
airspeed (KIAS) (takeoff flaps are retracted before reaching 193 KIAS),
climdb to 3,000 f.ct above the airport elevation or "clear of the designated
noise sensitive area.' before setting climb power or turning. The Palm
Springs departure procedures state that after takeoff from runway 30, a
right turn :ay be made after reaching 1,000 ft.
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The applicable standard instrument departuras (SID) procedure from
runway 30, and transitfon route to Twenty-nine Palus state, ia part,
"Turn right, climb dir.ct Palnm Springs VORTAC. Thence...clirnb via Palm
Springs R-102 (102° radfal) to Bermudu Int, Turn right to intercept and
proceed inbound via Pala Springs R-122 tn Falm Springs VORTAC. Thence...via
Palm fprings R-051 and Twenty-nine Palms R-231 to Twenty-nine Palms
VORTAC...." (See Appendix D.)} The SID adds avout 25 nmi *+o the flight
distance to Twenty-nine Palms. The use of SID is nnt mandatory, .d
company spokesmen indicated that their pilots rarely requested o. .anted

tho SID when departing Pala Springs for Las Vegas; the pilot of NIZMK
did not request SID,

2. ANALYSIS

The afrcraft was certificated and maintained in accordance
with applicable Federal regulations and company requirements. The
flighterew was qualified te operate the afrcrvaft,

The eiapsed time between the iscuance of the takeoff clearance
and the last radar fix was 5 minutes 12 seconds. Since th2 afrcraft
crashed 1.74 rmi beyond the last radar fix, N12MK was ailrborne about 5
to & ninutes, NI2MK's radar data aud the test flight data corroborate
each other, and the Safety Board conclnudes that the pilot maintafined
runway ieading from takeoff to the accident site. The Bcard also concludes

that the route actually flown by N12MK was uot that delivered to the
ptlot in the ATC clearance.

At the time of the accideat, Palm Springs Tower had no radar
capatiiity. Therefore, unti’ t.ac flight re -hed about 9,000 ft. at
which time Los Angeles Center radar would ...quire its transponder
return, no radar data vere available by which to monitor {its progress.
More important, the Palm Springs departure coatreller's knowledge of the
flight's positfon could o ly hive been based on the route for which he
cleared Lhe aircraft and the pilot's progress reporte.

The Palm Springs contvoller cleared the flight, in part, to
Las Vegas, "via Palm Sprincs, direct Twenty-nine Pilms." Based cn the
peovisions of 14 CrR 91.123, and the definition of "direct" as set forth
‘n the ATM and ATC Handbook 7110.65, the Safety Board concludes that the
pilot was requirved to position his aircraft on the straight line course
between Palm Springs and Twenty-nine Palms as soon as practical, and that
the controller had good reason to believe that the nilot would do this and
Jvuld either proceed toward Twenty-nine Palms on the 051° radial of Palm
Springs or the 231° radial of Twenty-nine Palms. It is within the
frameuor of this premise that the pilot's misunderstanding and the
controller's failure to detect that misunderstanding must be examined.
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There was inbound traffic fron Twenty-nine Palms to Palm
Spriags which was desceudlog o 11,000 ft when N12MK was cleared for
takeoff. The controlter ‘'ecided to separate the atlrcraft vertically by
using a DME fix. Since t.ere was no published fix an unpublished fix
was established. ATC Handbook 7110.65 authorlzes the use of unpublished
fixes formed by the en route radial and a DME distance. The en route
radisls between Palm :prings and Twenty-nine Palms were the Palm Springs
051° radial and the Twenty-nine Palms 231° cadial. The controller opted

to use the former.

Therefore, N12MK was isnued a 9,000-ft altitude restriction
before t. keoff. At 1656, 1 minute 50 seconds after the flight was
cleared for takeoff, the controller requested that the f1iaht report
cicssing the 051° radial, 10-mile fix. The flight acknowledged the
transmission. Ten seconds later, the controller informed the flizht
that it was the 051° radial of Palm Springs, and again the flight acknowl-

edged the transmission.

At 1656:15 he requested N8BS8DR to report "crossing” the Palm
Springs 051° radlal 10-mile fix, and the flight acknowledged the clearance.
Thus, both flights were directed to the sume radial and requested to
report passing the same DME fix; the requirements of ATC Handbook

7110.65 had been met.

About 25 seconds after N12MX had been requested to report
crossing the 051° radial 10-mile DME fix, the flight called "mike kilo's

crossed the radial."

the flighterew's report that they had crossed the radial was
erroneous. The Palm Springs 051° radial exis:is in the northe3ist quadrant
of the VORTAC, and the flight never entered t.at area. Apparently, tucy
called crossing the Palm Springs 231° radial. +hen the controller
received this report, ha assumed that the crew had reported passing the
Palm Springs 05°° radial 10-nmi DME fix.

Despite the: fact that they had been ¢lvared for their flight
plan route as requested, the flightcrew was now proceeding northwest on
the runway heading and had iuterpreted the ATC radio transmissions
eubsequent to the receipc of their initial clearance to constitute a
major change to their flight plan. They maintaine¢ runway heading and
9,000 €t until they crashed, despite the fact that this was below the
applicable minimum sector altitude of 13,000 ft.

It is difffcult to rationalize how the crew concluded ti..t the
runway heading was to be maintajned. The use of the werd Merossing' in
the request to report the 051° radial 10-mile fix may have triggered a
misconcootion that the 051° radial was to be crossed. Regardless, the




12 -

contrceller defined the point at which the aircraft was to cross correctly--
the Palm Spiings 051° radial 10-nni THE fix. There was no way this fix
could be reached by maintaining the runway heading, and no request was
levied on the flightcrew to hold runway heading after takeoff.

There is perhaps one possible explanation for the crew's
nisconception. The flightere's may not hive been aware that :hey were
operating in 1 nonradar enviromment and believed that they were urder
radar contrel. The company chief pilot stated that the only facility
similar to Palm Springs that they serviced regularly was Sun Valley,
Idaho, and that was "strictly a VFR (visual flight rules) operation."

The takcoff clearance fssued to the flight contaired a 9,900-ft
altitude restriction. Quite often, in the radar envirunment, flights
are cleared for takeoff and issued an altitude restricticn or requirement
to be met before turning from runway heading and instructed to contact
departure control after takeoff, Despite the fact that no mentfion of
runway hzading was made, it is possible that, because of the alt{itude
testriction and the instructions to contact departure control after
takeoff, the pilot may have believed that runwey heading was to be
maintained until 9,000 ft, ¢r until cleared to proceed on course by
departure control,

The atrcraft had no voice recorder; therefore, theie was no
way of ascertaining if the controller's request to report crossing the
10-mile fix was received completely. The clearance was uot read hack,
and the crew never reported reaching that distance though they did
report crossing the "radial" and reaching 9,000 ft. 1If the crew ¢id not
hear the distance fix, it vould have further strengthenad all their
beliefs that runway heading was to be maintained until reaching 9,000
ft. In the absence of cockpit voice recorder informuation further
speculation as to the reasons for the flightcrew's misconception would
be meaningless,

During communications, there were two chances to alert the
flightcrew of the misunderstunding. The first chance came at 1656:55,
when N12MK reported that they were apprcaching 9,000 ft, After being
cleared to maintain 9,000 ft they asked if thoey were cleared via the
051° radial to Twenty-nine Palms., The controller replied, "that's
aifirmative, sir, T had a change of r1oute there. Maintain nine thousand,
1'11 keep you advised.” The flight then asked if they were to maintain
9,000 ft "straight ahead, right?" and the controller said that they
were,

Despite this exchange of information, the flightcrew was not
alerted to their error. The conversation indicated that the crew believed
that they were to be clcared to proceed to Twenty-nine Palms on the 051°
radial. The controllers use of "I had a change of route there" confirmed
their belief that their present heading was to be mafintained until they
received clearance to turn back toward Twenty-nine Palms and intercept
the 051° radial,
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The controller stated that he was only considering the altitude
restriction when he said he would keep them advised. Since the controller
was convinced that the flight was ostablished outbound on the 051°
radial, the query about flying straight ahead merely neant continued
£1ight toward Twenty-nine Palms ~n that radial, The flightcrew, during
this exchange, did not apprise the controller of one vital plece of
inforration---their heading or direction of flight.

The contrclier was questioned as to what he meant by his
statement that he "...had a change of route there." He stated that the
atrcraft was cleared direct :c Twenty-nine Palms from Palm Springs and
that ke expected the afrcraft to be on the direct course between these
two pcinte; however, the flightcrew had the option to chonse whether
they wished to navigate on a Palw Springs or a Twenty—-nine Palms radial.
In order to meet the fix tequiremants of ATC Handbook 7110.65, parsgraph
59, he placed the aircraft on an ea rocte radial--the Palm Springs 051°
radial-~and this was the change of route to which he referred,

The second chance for the tlightcrew ard controller to communicate
occurred at 1658:30 when the crew repcrted they were approaching 14 nmi
DME from Palm Springs. The flight asked where they were going after
this as they werc maintaining 9,000 ft on a heading of "three one zero,
what's our clearance from here." This was the first and only transmissicn
from the flightcrew that gave the controllier heading ipformation and a
chance to make a reasonably accurate est.imate of the aircraft's position;
however, the controller either did not nove or did not recognize the
significance of the 310° heading.

The evidence indicates that che controller's failure to note
the aircraft's 310° heading may have been because of preoccupation with
traffic separation. At the time of the transmission, he was most concerned
with establishing a DME position for N888DH that would allow N8B8DH to
descend and N12MK to climb. He was also trying to descend another
aircra€t from the Thermal VORTAC into Palm Springs and to insure that he
was clear of the other two alrcraft. Instrucent metcorological conditions
sre not commouvplace at Palm Springs. The controller described his
workload as moderave, st under these conditions, for him, they iway have
been. The controller's prinary responsibility was traffic separatiom,
und the evidence indicated that his full attention was directed to the
task of separating these three aircraft. The transmission of the 310°
heading did .ot register with cufficient impact to overturn hWis conviction
that N12MK was established on the 051° radial and procecding toward
Twenty-nine Palns.

The Los Angeles Center's sector 11 radar and interphone controllers
become fully aware of N12MK's position just before impact when the flight's
full data block appeared on their scope. However, there was not sufficient
time to establish radio contact with the flight and vector it away from
the mountain.
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In retrospect, there are several areas which warrant further
comment. ATC Handhook 7110.65 contains recommended terminology for a
centrolles to use when amendmients or changes to clearance routes are to
be made, and this recommended terminology was not used when the controller
requested that the flight report the Palm Springs 051° radial 10-mile fix.
Since the controller believed tha: the sircraft, by virtue of its
clcarance, would be on a direct route between Palm Springs and Twenty-
nine Palms, his request to report the Palm Springs 051° radfal 10-nmi fix
merely inserted a2 reporting point and did not change the route. However,
the original clearance left the cholice of navigation radials to the
pilot's discretion; therefore—-while perhaps a technicality~-requiring
the flightcrew to use the Palm Springs 051° radial constituted a route
change and the recommended terminology for amending a route clearance
shculd have been used.

The procedures and practices concerning the readback of clearance
that were in effect at the time may have contributed to the accident.
Two key transmissions to the flight designating an additional compulsory
reporting point were only acknowledged by the flightcrew. Since the
flightcrew did aot readback the clearance, tiere was no way for the
controller to assure himself that the flight had received the complete
clearance. The use of thc word "Okay" in the acknowledgments could only
be interpreted by tha cont:oller to mean that the pilot received, understcod,
and was going to comply with the transmitted clearance. The ATC transcript
did not exhibit any evidence of flightcrew confusior. or other factors
which would alert a controller to the need for requesting a readback for
clarification, and a request to report passing a [ME fix cannot be
considered a clicarance of sufficient complexity to require the controller
to request a readback,

The Safety Becard 1s concerned with the brecakdown in communications
between the pilot and controller which occurred in this accident, and has
occurred in other mishaps and accidents. Failure of controllers and pilots
to communicate to each other clearances, compliance with clearances,
requests and ~ther {nstructions correctly have preduced situations which
have resulted in fatal aczidents, near collisions, and other type atr
traffic control mishaps. In virtually all of these !nstances, we have
noted not only aress of weakness in existing procedures, but noncompliance
by pilats and controllers with recommended phraseology contained in
appitcable publications. The Safety Board believes that responsible
organizatiosons, companies, and supervisors must take corrective action to
establish recommended phraseology for use by pil. ts and controllers, and
then take measures to insure these procedures and phraseology are
accepted i1 followed.

14 CFR 91.3 states that tue pilot-in-command of an aircraft is
directly responsible for, "and is the final authority as to the vperation
of that aircraft” and empowers him "in an emergency requiring fmmediate
action" to deviate from any rule "of this subpart, or of subpart B to
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the extent required to meet that emergency." Final authority and vesporsi-
bility for aircraft safety is vested with the pilot~in-command, snd

there are no provisions for divesting himself of this responsibility.
Situations may arise in tbe area of traffic control where the pilot is
unable to exercise this sutnority because ne has no knowledge of the
existing hazard, such zs otuer traffic operating in instrument metecro-
logical conditions, However, this does not apply to knowledge of the
terrain surrounding an airport from which he is operating, particularly,

in tnis case, wher the pilot was familiar with the Palm Springs Alriort

and its surroun.ings.

Several aircraft accidents have indicated that, since the
advent of radar control and its capability to vector traffic, there has
been a derogation of pilot knovledge of terrain over which they fly. The
Safety Board believes thai proper exercisc of responsibility and authority
during descents and tak:zoffs can only be based on knowledge of terrain
hazards. In this accident, the Safety Boarc cannot explain the pilct's
acceptance of a heading that aimed his aircraft toward the highest
nountain in the ares, at an altitude more than 2,000 feet below the
highest terrain, and 4,000 feet below the minimum sector altituds,

The pilot's final questioning of the clearance and his informing
the controller of his heading and altitude should have alerted the
controller to the critficality of the situation, When it did not, the
pilot was placed in the position where only his own awareness of his
proximity to high terrain could have prompted him to exercise his emergency
authority and either climb or change heading, or both, Since he did
neither, one must assume that he was as unaware of the danger as was the
controller. His concern over his direction of flight appears, therefore,
to be predfcated upon the fact that he was required to await further
clearance and was being delayed, racher than imperiled.

3. CONCLUSICHE

Findings

1. Th2 ajrcrait was certificated and maintained proporly.
The flightcrew was qualified to operate the aircraft.

2. The flight was operating in 4 nmonradar environment,

3. The ~learance delivered to, and read bpack by, the
flightcrew required them to make a right turn after
takeoff and to establish their ai-craft on the
straight line course between Palm Springs and Twenty-
nine Paims. The clea2arance peimitted the crew to
navigate on a vadfal off either the Palm Springs or
Twenty-nine Palms VORTAC.
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Before takeoff the flightcrew was cleared to
maintain 9,000 ft.

After takeoff, the departure controller requested
the flightcrew to yeport crossing the Palm Springs
051° radial, 10-mils fix. Tiiis constituted an
amonduent to the clearance voute aud the suggested
terminology ccatained in ATC 7110.65 was not used to
accomplish the zmeundment,

The flight was not cleared to maintain vunway
heading,.

After takeoff, the flight msintained runway heading
and 9,000 ft and continued on that heading and at
that alticwde until seconds Lefore impact, The
controller believed the flight was en route tc
Twentr-nine Palms on the Palm Springs 051° radial.

The .iightcrew veportad "crossing the radial." The
aircraft did not cross the Palm Springs 051° radial.
The flightcrew did ot report crossing the 10-mile

fix at this point; however, ihe controller erroneously
marked his flight progress strip to indicate that

the flight had crossed the Palm Springs 051° radial
10-mile fix.

The flightcrew questiones the controller twice
concerning their route ¢f flight, Neither the crew
nor the controller was able to detect the flight-
crew's deviation fror the ATC ciearance's routing.

There was not sufficient time ror che Los Angales
Center controllers to effect the required coordination
and to prevent the collision with the terrain,

3.2 Probable Cause

The National Transportation Safety Board determines that the
probable cause nf the iccident was the flightcrew's misinterpretation of
the instrument flight rules clearance, aid subsejuent ATC instructions
jssued by the Pslm 3prings Departure Control. Contributing to the
accident was the controller's failure to detect the aircraft's deviation
from the route of flight contained in the ATC clearance and the flight-
crew's fallure to recognize their proximity tc the high terrain.
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4., SAFETY RECOMMENDATIONS

Deficiencies in existing communications procedures identified
in this investigatiou had been noted in a previous {ncident involving a
near midair collision between two air carrier aircrsft and in other
accidents. As a result of these investigations, the Safety Board, on
July 25, 1977, recommended that the Foderal Aviation Administration:

i. Amend the language of ATC Handbook 7110.65 to
specify that a controller who issues an altitudzs as-
signment and/or a vector heading assignment to an air-
craft in flight be required to request readback of the
clearance 1f he does not receive onz from the crew.
Pilot acknowledgement alone should not be accepted by the
controller. (A-77-52)

Instruct FAA Ailr Carrier District Office Chiefs and
General Aviation District Office Chiefs tu alert their
personnel to the circumstances surrounding this incident;
and require those facilities to take all appropriate
action t., assure that pllots are made aware of communi-
cations procedurei requirements and understand why strict
adherence to recommended procedures is escential to safe
flight. (A-77-53)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ KAY BAILEY
Acting Chairman

/s/ FRANCIS H. McADAMS (see page 18 for
Member concurring statement.)

/s/ PHL{LIP A. HOGUE
Member

/s/ WILLIAM R. HALEY
Member

October 6, 1977
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Membcer McAdams, concurring:

I concur with the Board's probable cause and findings herein,
[However, because of the nature of the accident I am constrained to add
additional comments.,

The analysis of the accident does not fully answer the critical
question of why an experienced pilot who had operated into and out of
the Palm Springs Airport for several years would have maintained
runway heading for approximately 5 minutes until impact with high
terrain,

The explanation may be the pilot was confused by ATC clearances
and transmissions made subsequent to the original ‘l.arance, and
believed that these transmissinns constituted a major change or am nded
the original clearance., The language used by the controller was not
standard and was subject to misunderstanding. Similarly, the trans-
missions of the pilot were lacking in clarity and could have misled the
controller into believing the aircraft was adhering to its clearance.

The uriginal clearance wa3 clear and not subject to misinterpre-
tation: '""Cleared to the Las Vegas Airp:rt as filed, via Palm Springs,
direct Twenty-nine Palms, climb and maintain seventeen thousand..."
With this clearance, the flight could have clirabed to approximately
1,000 feet and thereafter at the pilot's discretion turned right to 2 north-
cant heading and flown inbound to Twenty-niae Palms on any of the
navigational radials.

Immediately prior to the takeoff at 1654:10, the original clearance
was amended by inserting an aititude restriction: '"Lear ~ue two mike
kilo maintain niner thousand, cleared fox takeoff,' Although only an
altitude restriction, it still constitutes an amendment to {he original
clearance. The controller should have stated, "'l have an amendment.
You are cleared as filed, maintain niner thousand, cleared for takeoff,
right turn out, ' If the controller had used this language, it woald not
have been subject to misunderstanding.

At 1656:00 the original clearance was again amende¢ 1 and non-
standard terminolory was used. The clearance was: 'Lear one two
mike kilo, report crnssirg the zern (ive one radial one zer« mile fix, "
We assume the controller expected the flight to proceed via tie 051
radial ané report crossing the 10-mile fix. However, the flight did not
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do this; instead, it maintained runway heading. The latter clearance was
an amendment to the original ciearance sgince the original clearance left
tl.e choice of navigation radials to the pilot's discretion, whereas this one
instructcd the pilot to use the Palm Springs 051 radial and it constituted -
route change. The controller should have amended the clearance as
follows: ''I have an amendment; you are now cleared via the Palm Springs
zero five ore radial to Twenty-nine Palms, Reportcrossing the zero five
one radial one zero mile fix." Apain, if the correct terminology had been
used, the clearance could not have been misunderstood,

The pilot, however, could have interpreted the controller's amended
language as it was stated, i.e., that he was to cross the 051 radial,
Obviously this is the way ihe pilot interpreted it, because at 1656:25 the

_ flight reported, ""Mike kilo's crossed ‘he radial. " Significarv.ly, he did
not report the 10-mile fix, The flight's position report was not acknowledged
by the controller. In fact, the 05! radial could not have been crossed on
runway heading; it was the 231 radial that was crossed. The pilot misled
the controller by this transmission.

At 1656:55 mike kilo requested, '""Okay, are we cleared zero five
onc to Twenty-nine Palms?* The pilot, well aware that he is maintaining
runway heading, is now waiting for & further clearance to the 051 radial.
The controller responded, '"That's affirmative, eir; I had 1 change »f
route there, maintain nine thousand, I'll keep you advised,' The flight
responded, "Okay, maintain nine thousand straight ahead, right?'" The
controller replied, "Affirmative." The language of the controller, "I had
a change of route there' is confusing since the pilot probably thought it
referred to the routing via the 051 radial, aud the transmission, "I'll
keep you advised" could have led the pilot to believe that there would be
a further chang or zmendment to the clearance. The pilot's language
was equally unciear: "Okay, maintain nine thousand straight ahead,
right?" The piint at this ->0int should have reported his heading and this
would have alerted the coutroller that the pilot was confused. The
contronller also should have req:ested tne flight's heading at this point,

The transmission at 1658:30 was critical. ''Where is mike kilo
going after this? We're maintaining nine on a hzading of three one zero,
what's our clearance frorn n:ve?" The controller responded, "Yes, sir,
you can expect further clearan:e crossing the two zero DME fix. ' The
pilot replied, ""Okay." It is obvious that the pilot is still waiting for a
clearance from a northwest heading to a northeast neading, and for the
first tin.e states his heading., The controller's "...you can ~xpect
further clearaace" led the pilot to believe he was still to maintain 2
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eading of 310, At this point, if tne controller vd hean lert, b shoutd
have known thit on 2 heading of 310, I niles fron. the Palbia Spring .
Alroort, the flight was below the terrain. The controller testified Lhat,
althvough hie herrd vhe transmission, he misunda rstood the eading and
thought it was either 2309, 3209 or 0030°, Not understending the heading
repori, the controller should have irumediately requested claiification
from the flight and, having done so, could mave immediately advised the
flight te tura to a safr neading. At the same time the pilot, even though
not receiving any advice from the controller, should have known that he
was below the terrain at this time and should have taken action.

This accident occurred, in my opinien, because of nonstandard
and nonprofessional clearances and transmissions on the art of both
the controller and thz pilot. If the proper language had been vsed, the
accident most likely would no* have occurred,

-~

kil 7 e

Francis H., McAdams
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Investigarion Ard Depesition
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Investigution
At 2030 P.s.t. on January 6, 1977, the “aticnal Transportation
Sa.ety Board's Loc Angeles, California, Field Office was notified of the
ar.cident b; the ¥Federal Aviation Admirnistration. Parties to the accident
{ncluded the Federal Aviation Administration, Professicenal Alr Traffic
Controllers Organization, Jet Avia Ltd., and Gata¢s Learjet Co.

Z. Depositions

The National Transportation Safety Board deposed the ccntrollers
at the Palm Springs lower 4nd the Los Angeles ARTCC, and the calef pllot of
Jet Avia Ltd. Parties present during these depcsitions included the
Fedeval Aviation Administration, the Professional Air Traf./fic Contiollers

Organ’zation, and Jet Avia Ltd.




Ajroan Information

Pilot

The pilot, Donald J. Weier, aged 36, was hired by Jet Avia Ltd.
on April 15, 1975. He had an Airlince Transport Pilot Certificate (ATP)
No. 1581401, with aiccraft nultiengine land (AMFL) and aircraft siugle
enzine land (ASEL) ratings, MHe was type rated in the Lear Jet afrcraft.
The pilot had a First Class Medical Certificate dated Septemoer 10,

1876, with no wilvers or limications. He has 4,150 flight hours of
which 532 houra were Learje: time, and Liad flown 188 hours instrumert
time, He had flown 1i2 hours durinpg the last 90 days, 57 hours during
the last 30 cavs, and had notv flown during the previous 24 hours., He
nad been off duty in excess of 24 hours before reporting for this flight.
At the time of the accident, he had teen on duty abcut 3 honrs of which
about 45 ninutes was flight tine.

According to company perscanel the pilot haa flown inte
out of Palm Springs for scveral years, however, cnly six or seven
had been made in a Learjet.

The pilot had passed his last proficiency check October
1974, and his ground training records wetre current.

Copilot

The copilot, Jerold W. Foley, aged 33, was hired by Jet Avia Ltd
August 17, 1376. He had an ATP No. 2208063 with an AMHEL rating and a
Learjet type rating. He al:oc had co-mercial priviliges {a 4SEL. He had
a First Class Madical Cercificate dated June 7, 1976, with no waivers rr
limitations. The copflot's first class redical certificate was rore
than 6 months old.

The copllot had 4,735 flight hours of which 231 hours were in
the Learjet, and had flcown 23% hours instrument tire  He had flown 149
hours during the last 90 davs, 35 hourg during the last 30 days, and had
rot flown during the last 24 hours. He had been off duty over 24 hours
before reporting for this tlight, At the tire of the accident he nhad
been on duty 3 hours of which about 45 minutes were flying tire.

The copilet’s last flight check was taken August 27, 1376, and
his ground training records weve current,

Pursuant to 14 CFR 61.23(a)(1){(2), and 14 CFR 66 171 the
copilot's redical certlficate alluowed Lim to exercise commercial pilot
privileges under his ATP license,

e vitas, 2 g e e 4 g e lrats Fe 73 oo RS ot




APPENDIX B

Controllers

Julie A. Ziegler, aged 25, was employed by the FAA Mar-h 17,
1975, and assigred tc the Palm Springs facility on the same date.
Ms. Ziegler iwlds a Limited Air Weather Repoiting Certificate (LAWRS)
and is a Developmental Controller. She received her rating on the Flight
pData and Ground Control Position on November 22, 1975. At the (ime cf
the accident Ms. Ziegler was working the local controller posftion in
the tower under the supervisjon of a training officer.

Leonard E. Sutton. aged 30, was employed by the FAA October 14,
1971. He holds a LAWRS Certificate, and a Control Tower Operator Certificate
No. 447440347. He was checked out as o Facilitv Rated Journeyman
Controller at PSP April 13, 1975. Mr. Sutton was working the approach
control positions at the time of the accident and was holding both
arriving and departing traffic.

John W. Cook, Jr., aged 33, was employed by the FAA June 30,
1972. Mr. Cook was assigned to the ¥alm Springs facility in June 1974,
and received his facility rating June 5, 1975. He has a Control iower
Operator Certlficate No. 2218264, and a LAWRS Cextrificate. At the time
of the accident he was working the ground control position.
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APPENDIX C

AIRCRAFT INFORMATION

The aircraft was a Learifet 24B, N12MK. The Airworthiness
Certificate was issued May €, 1969. The alrcraft was owneé by
Mr. Marvin Kyatzer, 2901 Augusta Drive, Las Vegas, Nevada. It ©z5
leased to and operated by Jet Avia Ltd., 310 E. Lewis Avenuc, Las Vegas,
Nevada, pursuant to its Air Tax1i/Commercial Operator Certificate,
Operations Speci{fications and applicable parts of the Federal Aviation
Regulations.

N12MK was refueled at Los Angeles before rhe flight. According
to the mechanic the tanks were full when it departed the ramp at Los
Angeles, and the crew did not plan to refuel at Palm Springs. The
estimated fuel turn off between Los Angeles and ox1m Spréings according
to company personnel would have been about 1,100 to 1,300 povuds.

The weight and balance were computed for the takeoff at
Palm Springs using an estinated takeoff weight of 11,300 pounds. The
computed center of gravity was 25 percent MAC, and both the center of
gravity and tal :off weight were within the aircraft's permissible iimits,
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APPENDIX DI
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PALM SPRINGS, CALIF, 13:1) may 1377
PALM SPRINGS MUN APT,

tiov 448" N33 4 W16 20 PALM $PRINGS Approach (1) 126.7 [0 NOT CONT}
Y- 15°F peo toren-s ) 118,85

T B B M B A rTrrrirrr oy T Tt
L I 1“!“ Ii!!ll Hl}-ﬂ .
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@p;oun Appreich Chart
Pr W APRINGS Crround 121.9
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]
1
]
3

= Cohadral Cay
iy 3 e 1008 K

-1 18-

ity b oa g 4o
ADDMONAL RUNWAY IRFORIATION

VS 8LE LENGTHS
L tANDINS BEYOND
Rwy !

ni-n

Threshold | Glde Sicy o | TAXE-OFF

12 3| R REL @VASI (3 baat

8 VAS sve lable 06002200 Ivs on request thry ATCT,

Stays on 15 min. Upwind angle J.25¢, downwind engle
3.00%, Rwy 0 YASE net to be vied beyond 3 NM or
Cathadrat Coary due to high terrpin.

WTAKE. OFF

FORFHING AS ALTERMNALE
AuvharsedOnrly Wrys
Corwel Ia!lh'l.‘f-i’cve cr
tey il Buy 3 Wik Approved Wesn'h er Service

42
(£

166 1800 uihf-g-3 400:0;!009-1 2000.5

(£ [}
BOepacturer ol eithe: rwy saquirs s minimura dimb | to intercept und proceed irtound en TEIM VOR
rate of 325 par KM 1o MY, [FR dopartura R-302 10 ThM YOR. K not at MCA for drect on ¢!
procedure: Comply with publishad Pale Springs flrght at TRIAVOR, climb in tha holding pattern
SIO's or; twy 12 turn lebt; rwy 30 climb na cwy southeast an R107, right turny to MCA,
hesding t0 1000, hirn right clirnb on hevding 090°
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PALM SPRINGS, CALIF,
PALM SPRINGS MUN

AYG TS OE

APPENDIX D3

! rATHEDZAL TV O DEPARTURE {CATH2-PSF)

Thte BD 1equires s minimum ¢limbd 19.¢ of
428 per mite 1o JOOO’

K- O

Hwy 12: Ture LEFT, chind via 040° hesding
i lotescapt tha Palm S;iings R-102. Thenca
Ray 30: Turs RIGHT, climbd direct Pa'm
Springs VORTAC Theunce

BEPARTURE

Climb via Paslm Springs R-102 1. Betmuda
Int. Tura RIGHT to iatercept asd procesd
wdsund vis Peba Springe R-122 te Paln
8pringa VORTAC. Tbhence via {trsasitics)
o1 inagnad foutel If oot ot mminimum
crosmng altitude ot Palm Bpricgs VORTAC.
ciimb ta the bolding patterr southeast of
Paln Springs YORTAC oo the R-122 RIGHT
furne, to the min‘mum croeeing sltitude for
direcuss of flight

KOTTO SCALE

TRANSITIONRS

Besursoot (CATHZ+ONT): Vi Palm 8pricgs
R-258 xad Ontaris R-078 1o Ontario VORTAL.
Ciose Paltn Bprings VORTAT « or sbove
e300,

Croes {CATRI.BLH): Via Palnr Bpringe
R-08% and Blyihe R-238 10 Biyihe TORTAC.
g:ztoo.;o Felm Sprioge VORTAC st ot wdovs
Littte Mouvetaia {CATHI-TNPL: Va Falm
Spriogs R-081 and Tweniyniae PalosR-231 t5
Tweotyjetne Palme VORTAC. Cross Palnm
Sprisgs VORTAC st or sbove 4400°.
Redlwnde {CATH2PMD}): Vis Pulm Springs
R-285 and Palmdele R- 104 1o Palrmdale VOR-
TAC Cross FPalm Sprisgs VORTAC et or
above 8800,

CROSSING A1.YITUD
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21145 PUD

P4 AT

b
1]
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V1356 T N 187
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1155 P3P
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AT WIS A

,‘
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AUD 2975 G hopesen
PALM SPRINGS, CAUF. Stendard tashument Depariire (S0}

PALM SPPINGS MUN MEETS FAA REGUIREMENTS FOR AERONAUTICAL CHARTS

THERMAL TWO DEPARTURE (TRM?-TBM)
MOT 10 8CALE

Thia SID rejuires & mizimum climd rate  OEPARTUM

ol 325 per mize 1o 3000, Climbd via 000" beadisg to intercept amad
TARE- OFF piocesd wis Thermal R.30Q2 1o Tharmal
Rey 12: Tusn LEFT. Thescs VORTAC. I sot st the minimoum cicssing
Rwy 3: Climb ris rusway beadirg to 10007, sititude st the Therme! VORTAC, climd
tura RKIHT. Theoce {s ths belding pattern southesst of Ther-
- - e mal VORTAC o the R-107, RIGHT turce,
te the mipimum cross:ng sitituds for direc-
tions of $igh! Thence vis sseigned route.

MINIMUM CROSSING ALTITUDE
° Thermal VON.......

TRERMAL
1152 TRM
AN RIS

o
C"‘NG!S Jope. I as A s ts B 103 a b by ndar) WD
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TS Y i

JET AViA LEAR 24 N12 I8
\ LAX77 AA 013
EXTENRED RV/Y,
TRUE NORTH Ym EIt LINE 3

0059:50 N12MK TtARTY TAREE FOUR CLIMBING TC SEVENTEEN
¢059-45 AP AND CONTACT L0S ANGLES CENTER ONE THREE
THREE POINT FOUR
0059:40 N12MX KI O GO
) 0059:40 A° AND UH MIKE XLO .-
LAST RADAR FIX » 0059.35 AP ONE TWO MINE KILO CLIMB TO MAINTAIR ONE SEVEN THOUSAREE
0059:36 / AND | APPRECIATE YOUR PATIENCE GOOD DAY
0059:35 NS88DH E\GHT DELTA HOTEL YEN POINT FiVE
'8,900° 0059:30 AP RUGER AND EIGHT DELTA HOTEL YO/ '3 DME FROM PA!
0059-24 0059:25 NIZMK MIKE KILO’S AT TWENTY DME
9 000’ 0058:40 N12MK CKAY
’ 0068:35 AP YES IR YOU CAN EXPRCy FURTHER CLEARANCE
UH TWO ZERO DME FIX smE 0 GOING AFTER THE
C058:30 N1ZMK WHERE IS MIKE XiL N TED THS
1st. FULL DATA BLOCK NINE ON A HEADING OF THREE ONF ZERO Wr'AYS
00568:36 CLEARANCE FROM HERE 3
0068:2% AP ROGER SiR
0058: zo NY12ZMK (UNINTELLIGIBLE} COMING or‘

057:45 AP DEPARTURE PALM SPRINGS CNEd =
0057:16 AP OEPARTURE PALM SPRIN(S
0057:16 AP AFFIRMATIVE
0057:1” AP THAT'S AFFIRMATIVE SIR
MAINTAIN NINE THOUSAND I
0057:06 N12MK TAAY ARE WE CLE
TWERNT( ¢ NINE PALMS
057:00 AP MIKE KiLO ROGER
058:55 N12MK MIKE XILO 8
0066:25 N1 2WK MEKE KILOS
Ist. RADAR FiX 005€:10 N12MK KAY 3
005700 0656:10 AP AND T
8.200° 0056.05 N12MK
056:00 APLE

LATITUDE

/o.f#om.oc PLOT
— - — ESTIMATED GROUND TRACK
- ~— - SORT TRACK (PROJECTED DATA)

NOTc: COM. TRANSCRIPT TIMES WERE
INCREASED 1 MIN, TO COINCIDE
k WITH NAS SYS.-A TIMES 0055:25 M 12MK GOOO DAY

0055:25 LC LEAR ONE TWO MIKE KILO CONTACLT
DirARTURE CONTAOL GOOD DAY

0054 1G NIZVIK KILO

0054:10 LC LEAR ONE TAD MiKE MAINTAIN NINER
THOUSANO CLEARED ¢ TAKEOQFF
i




s it FAED SR bt e L e e - . oo
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APPELD.XE
JET AVIA LEAR 24 N12 MK L0} ANGLLS (ARTCC) YO PALW ;
, ‘ L RINGS GROUND
LAX 7 AANQTY CONTROL V'A TELEPHONE

0059:40 GC  P4LM SPRINGS APPROACH CORTROL
0069 43 OR-11 THIZ 18 SECTION ELCVEN PHAT 18 TWO MIKE KILO DONS
0059:45 DR-11 HE'S UH TWENTY MILES NOATH WEST OF PALM SPRINGS IGHT NOW
0050:45 GC  YEAM IS HE STILL MAINTAINIA L NiNe
0069:50 DR-11
Y69.60 GC  HANG ON A SECOND
V059 55 GC  WE JUST SENT HIM YO YOU
$169 65 DRA1  HE'S BELOW THE M E A OUT THERE ARE YOU STILL YALKING TO HiM
0 09-00 (C  NO MC'S CLEARED TO ONE BEVEN THOUSAND HE'S COMIIG TO YOU
IO 155106 YO ST VENTEEN
NG L E: CeNTER ONE THREE

.
[)

BEE KILO CLIMB TO MAINTAIN ONE SEVEN THOUSAND $iR
BREINEATE YOUR PATIENCE GOOD DAY 7o
BT 0£LTA HOTEL TEN POINT FIVE S8y,
FAND E1GHT DELTA MOTEL YOUR DME FROM PALM §PRINGS "o;,
BRKE KiLO'S AT TWENTY DME
OKAY
$IR YO/ CAN EXPECT FURVHER CLEARANCE CROSSING THE
ZERO OME FIX SIR
NIZMK. WHERE IS MIKE KILO GOING AFTER THIS WE'RE MAINTAINING
BNINE ON A HEADING OF THREE ONE ZERO WHAT'S OUR
BN EARANCE FROM HERE
B5:25 AP RCGER FIR
Bs8:20 N1MK {F ININTELLIGIBLE) COMMING UP 2N FOURTEEN
£5:20 AP ONE TWO MIKE KiLO SAY YOUR OME FRCM PALM 32RINGS
N057:4%5 AP DEFARTURE PALM SPPINGS ONE TWO MIKE KILO AT FIVE FIVE
0057:15 AF CEPARTU L PALM SPRIMGS
005715 AP AFFIT MATIVE
0057:10 AP THAT S AFFIRMATIVE $IR | FAD A CHANGE OF ROUTE THERE—~
MAINTAIN NINE THOUSAND 'LL XEEP YOU ADVISLD
0057:06 N1 2MK ONAY AR¢ WE CLERRED UH THE ZEROFiVE ON TOUH
TWENTY NINE PALMS
057:00 AP MIKE KiLO ROGELi MAINYAIN NINE THOUSAID
0%6:565 N1ZMK MIKE KILO 1S OUT OF SIGHT POINT FIVE FOR “INE
0056: 25 N12ZMKX MIXE XILO'S CROSSED THE RADIAL
005610 N12MK KAY
045€:10 AP AND THA 'S THE PALM SPRINGS ZER( FIVE OHE RADIAL AR
0056:05 N1ZMK OKAY
CO56:00 AP LEAR ONE TWO MIKE KiLO REPORT CROSSING THE UK ZE10
£IVE ONE: RADIAL ONE ZERO MILE FIX
0055 45 N12MK OXAY
0055:40 AP ONE TWO MIKE KILO PALM SPRINGS DEPARTURE
RiPOAT REACHING NINE THOUSAND
O055:30 H12MK DEPARTURE ONE TWO MIKE mosmm*n‘ﬂ
\ YOU OUT OF ONE POINT FIVE FOR NINE

PALM SPRINGS
(VOR)

& £000 DAY
AR ONE Tn( MiKE XILO COMIALT (NAUTICAL MILES)
g RTURE CONTHDL GOOD DAY O ALM SPRINGS 5
KILO MUNICIPAL -~

LONGITUDE




S e gL

PR TS E IR it -t AL

E’T’ ¥ "L"._"" L I A
TR R

i RS TENIESTLIT R - edk .
S RESARFT TR et AT NN v

TRUE NOARTH

t

$
K
°

LATTITUDE

EXTENDED RWY.
CENTER LINE

AC.‘DENT SITE

e

21.0(rn)

15.5 inm)
9000", 288°R =

115 {nm)
0000°, 28098

___OME TO PSPIVOR)
ALT:TUDE, RADIAL (VOR)

{(NAUTICAL MILES)
1 i A

TEST FLIGHT LEAR 23 N40rCSs
PALM SPRINGS MUNICIPAL A(RPORT Sl
JANUANY 15, 1977 AT 1700 (PST) S

{CONDUCTED BY JET AVIA) ;

SR

LONGITUDE
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APFINDIXF

#: TEST FLIGHT LEAP _$ N40OCS
M SPRINGS MV ICIPAL AIRPORT
EJANUARY 16, 1977 AY 1700 (PST)
(CONDUCTED 3Y JEY AVIA)

PALM EPRINGS (VOR) | ALTITUDE
RADIAL | oMmE (feet)

ACKNC:WI.EDGED CILEARANCE
CROSSED END OF RUNWAY

235° 5.3 700°
260° 8.0 3400
265° 15 §500’
215" 9.0 8000°
 EVEL AT 9000’

280°
2e2°
288°
201°
1"

2.75 min

1.5 (nm)

PALM SPRINGS
MHINICIPAL

LONGITVOE
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