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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

ATRCRAFT ACCIDENT REFORT

Adopted: October 27, 1977

KNOB HILL, INC.
CESSNA-421A, N999MB
NCCALES, ARIZONA
JANUARY 22, 1977

SYNOPSIS

About 08532 m.s.v., January 22, 1977, a Cessna 421A, 999MB,
departed Nogales, Arizona, on a noncommercial business flight to Fresno,
California. The aircraft crashed in mountainous terrain about 21 nmi
north of Nogales. The aircraft was operating on an IFR flight plan.

The pilot was cleared, as filed, to maintain 10,000 ft, to
climb VFR until reaching 9,000 ft, and to contact the Tucson departure
control. The pilot contacted Tuscon departure control, reported going
through 9,000 ft, and statced that he was still VFR. Radar contact had
not been established, and the controller cleared the pilot to climb to
11,000 fec in VFR conditions. The pilot stated that he could not climb
VFR to that altitude and subsequently stated that he was IFR and would
have to desrend. Radar contact with the aircraft was then acquired and
the controiler advised the pilot to turn immediately to avoid the mountain
peak in front of him. The pilot stated that he was turning and radav
contact was lost shortly thereafter. The aircraft was descroyed and
both occupants were killed,

The National Transportation Safety Loard Jetermines that the probable
cause of the accident was the countrollers' issuance of an improper
departure clearance, climb restriction,and alvfitude clearance. The
controllers' lacrk <f knowledge and noncompliance with standard ATC
procedures placed the aircrafe in proximity :o high terrain and the
pilot lost control of the aircraft for unknown reasons while executing
an emergency, controller-directed turn.

Contributing to the accident were (1) the {nadequacy of official
guidelines concerning thte use of the published IFR departure procedures,
(2) the failure of the departure controller to provide appropriate
services, (3) the inability of the flight service specialist to insert
the pilot's requested departure route into the ATC flight data computer,
and (4) the faflure of the pilot to check the new departure clearaace
and route for proper terrain clearance altitudes,




1. FACTUAL INFORMATION

1.1 History of the Flight

Abcut 0832 m.s.t. l/, on January 22, 1977, Cessna 421A, N999MB,
took off from Nogales International Airport, Arizona. The afrcraft was
en route to Fresno, California, on an IFR flight plan with the pilot and
une passenger onboarxd.

Before departure the pflot contacted the Tucson, Arizona,
Fiight Service Station (FSS) by radf{o and told the specialist that he
wanted to file an IFR flight plan to Fresno, California. The FSS specialist
copied the proposed flight plan as follows: Direct from Nogales (OLS)
to Flacs Intersection, to interceot Victor airway 66 (V66) to Gila Bend,
Arizona, and then via airways to Fresmo. The requested initial ieveloff
altitude was 1u,000 f¢c. 2/

The F33 sneclalist asked the pilot to repeat the first fix
(Flats) in his requested flight route and the pilot complied. The
specialist then asked if the pilot wanted to take off VFR or pick up his
clearunce while he was on the ground. The pilot stated that he would
prefer to get his clearance before departing because, "its VFR here,
high ceiling, 1'11 prcbably get into it pretty shortly afterward."”

At 0800:40 the FSS specialist {nformed the pilot that he could
not find Flats Intersection on his chart, and, "...We may have to put
that into the _umputer from Nogales direct to Tucson, however, when you
get aicborne and talk to the controlier he can give you a radar vector
then right over to Victor six six and put you en route then., 1 don'*
know if we can get thi{s Flats into the computer or not, over.'" The
pilot's response to this transmission was unintelligible, and the FSS
gpecialist tnen informed the pilot, "We (unintelligible) Vi~tor six six
does not touch Nogales so we'd have to put Nogales direct Tucson, and
then Victor six six however the controller would...you wouldn't have to
come all the way up here, he wiuld cut vou across the corner and take
you on Victer six siax after vou centact him, over."

The pilot replied, "Okay fine ‘fike Bravo."”

At 0827:37, the Tucson FSS called the Davis-Monthan RAPCON
fos N999MB's learance. The flight data controller at the RAPCON read
the corputer~derived flight strip which showed the departure routing to
be Nogales direct Tucson, then via airways to fFresno at 10,000 ft. He
asked the factlity's assistant chief to assist him in issuing a clearance,
and at 0823:51, based on the assistant chief's advice, he issued the
foilowing clearance for relay through the Tucson FSS:

i? All times herein are mountain standard based on the 24-~hour clozk.
2/ A1l altitudes herein are mean sea level.
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"Nine Mike Bravo is cleared as filed to maintain
one z2ro roousand, maintain VFR ur~il reaching
niner thousand and contact Tucson approach on
one one eight point five when he's airborne."

At 0829:28, the following clearance was relayed to N999MB:

"ATC cliears November triple nine Mike Bravo as filed,
maintain one zero thousand; depart VFR and maintain

VFR until nine thousand. Contact Tucson approach control
one one eight point five after departure. Squawk zero
seven seven three, and how's your copy.”

The ATC transcript disclosed that parts of the pilot's readback
were unintelligible, and, at 0830:25 the F35 specialist told the pilot,
""Roger, and that was naintain VFR until reaching nine thousand, that's
maintain VFR till nize thousand."” At 0830:26 the pilot responded, ''We
just got it, thank you."

o i A

The flight departed Nogales abouvrt 0832.

At 0837:1%, N999MB's pilot established radio contact with the
RAPCON and told the duparture controller that he was c.imbing through
9,000 ft. The controller asked if he was still VFR and +he pilnt stated
thac he was; the afrciaft was not in radar contact, At 0837:31, the
controller cleared the {light to maintain VFR and to climb to 11,000
ft; 12 seconds later the pilot stated the he would not be able to do
that. At 0837:45, the controller asked N999MB, '"'How abour one zero
thousand five hundred, that's the minimum altitude I can use over Nogales."
The pilot responded, '"Ten., that's ter. thousand five hundred, over." The
controller again c¢learad the flight to maintain VFR.

At 0B38:22, the pilot informed the controller that he was
unable tc maintain VFR. At 0838:27, the controller acknowledged and
stated that he could not "approve IFR at that lcw an altitude over
Nogales, maiatain VFR,” At 0838:35,the pilot stated that he would have
to descend. The controller :cknowledged and asked if he was heading
north toward Tucscn, At 0838:42, the pilot responded thot he was proceeding
toward Tucsor on a heading of 360° magnetic and was 11 nni DME (distance
mecasuring equipment) from Nogales. At 0838:52, about 1.5 seconds after
the pilot finished his position report, tle controller stated thar he
had radar contact 31 nmi scuth of Tucson., The controller asked the
pillot to confirm that he was VFEK, and then told him thdt there was a
peak "directly in front of you, 5 miles." At 0839:05, the pilot said he
was not VFR, and, at 0839:10 the controller cleared the flight to, "turn
left immediately, heading one elght zero and maintatn VFR, At 0839:16
the pilot answered, "left one eight zero, maintain VFR." At 0839:23,
the controller again advised the pilot, '"there s a peak {n excess of
nine thousand directly in front of you.” At 0839:27, the pilot responded,
"Turning to one eight zero."
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At 0840:10, the controller asked, ''"Iwin Cessna nfne Mike Bravo
how do you hear me?" At 0840:15, the pilot responded, ‘“Mike Bravo just
left, (urintelligible)." At 0840:20, the controller asked the pilot if
he could "maintain VFR c¢tere." There was no response. The controller
attempted to contact the pllot at 0840:31 and at 0841:30. There was no
response to either attempt. The 0840:15 message was the last known
transmission from the flight,

The afrcraft wreckage was found in a box canyon at an slevation
of 5,600 feet, about > statute miles south of Mt. Wrightson. The plane
crashed during daylight hours. Tre coordinates of the crash site are
31°37'49" north, 110°51'30" west,

1.2 Injuries to Persons

Injuries Crew Passengers Other

Fatal 1
Serious 0
Minor/None 0

Damage to Afrcraft

The aircraft was destroyed

Other Damage

None

1.5 Personnel Information

The pilots were certificated for the flight in accordance with
current regulatione., The air traffic control and flight service station
specialists were certificated and trained in accordance with current
regulations. (See Appendix B.)

1.6 Aficraft Infornnation

The aircraft was certificated and maintained in accordance
with current regulations., The ailrcraft's tanks were filled before
departure, and the pilot reported in his clearance request that he had 5
hours of fuel on board. (See Appendix C.)

1.7 Meteorological Information

The pilot obtained a preflight weather briefing from the
Tucson FSS by telephone. He was also given a destination weather forecast
and the freezing level en route before he received his ATC cleatance.
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The forecast for Utah and Ari:zons called for clouds in merging
layers with tops at 20,G00 to 25,000 ft; the mountains were to be
mostly obscured by clouds. There were no surface weather observations
ta¥en at Nogales. The 0800 and 0900 Tucson surface observar ons disclosed
scattered clouds at 2,200 ft, overcasc at 5,000 ft, and visibilities 20
to 25 miles,

The pilot of a Cersna 182 which landed at Nogales about 0850
stated that the mountains to the north and northwest were covered with
clouds., lie estimated that the cloud hase was about 5,000 to 6,000 ft.

Witnesses in the Rio Rico, Arizoni, area, about 10 nmi northwesc
of Nogales and at an elevarion of 3,446 ft, stated that there were low
clouds in the area and that the mountailn tops wa2re obscured by clouds
betweer 0715 and 0900.

1.8 Aids to Navigation

There were no known discrepancies or malfunctions of the
ground navigationral aids used by N99%{B. Postaccident ground checks of
the Nogales VOR/DME 3/ and the Tucson VORTAC vere completed by the FAA,
All meter readings were found to be normal and were so certifled on the
applicable facility maintenance logs. No postaccident flight rhecks
were ccnducted. The Nogales VOR/DME is located on the afrport and
transmits on 308.2 MHz and Channei 12,

1.8.1 Departure Procedures

The FA\A has established IFR departure procedures to assist
pilots in avoiding obstruccions during climbout to minimum en route
altitudes., These procedures are ectablished only at locations where
instrument approach procedures are published and when reguired because
of obstructions. Nogales Internaticnal Airport has a published departure
procedure which is displayed in the National Ocean Survey (NOS) charts
and Jeppesen instrument approach procedures pablicatiorns. (See Appendix D.)

The Nogales departure procedure is, in »nart, as follows:

"Clindb visuvally within 2 NM of the airport to cross the
OLS VOR at 4,600 cr above, then climb via OLS R-316 (316°
radial) to Flats Iaz...."

Flats Intersection is formed by either the irtersection of
Nogales 316° radial and Tucson 194° radial: the Nogales 316° radial, 2i-
miie DME fix ﬁf; or the Tucson 194° radiai, 27.5-mile DME fix. The
minimum altitude at Flats Intersectlion is 9,000 ft.

E] Very higﬁ'frequency omicdi-ectioral radio/distance measuring equiprent.
4/ A geographic position determined by reference to a navigational aid
which provides distance and azimuth informatfon.




There is nu low altitude atrway between Nogales and Tucson.
The Jeppesen and NDS low-altitude en route c hiavts show neither a minimum
altitude nor the highest terrain between tnes: two points; there is no
requirement tiat this informatfion bLe included in these publications.

Mt. Wrightson is the highest terrain between Nogaies and
Tucson--9,453 ft. The mountain is situated on the Nogales 350° redial,
about 1?7 nmi from the facility,.

1.8.2 Radar

Davis-Mouthan RAPCON 1is equipped with airport surveillance
radar~5. This radar provides azimuth and range information at lower
levels of flight within about a 50-mile radius of the airport. The
equipnent is owned and maintained by the FAA, and its antenna is located
at Davis--Monthan Alr Force Base.

The radar system has been programmed to incorporare the
automated radar terminal system III (ARTS-II1I). Controllers at the
facility can identify and track discretely and nondiscretely coded
beacon targets. NIIIMB was equipped with DME and a transponder wita
4096-code capability; a full data block +sas displayed on the radarscope
before the target of N999MB want into coast. 5/ The video display was
centered and set at a range of 50 mi}os,

The departure controller stated that he had no operational
problems with his radar equipment on the day of the accident. At
0838:52, he obtained radar contact wich N999MB 31 nmi south of the
Tucson VORTAC; he asked the pilot if he was VFR, and he told him of the
reak 5 miles ahead of him. The aircraft was at 9,000 ft. He issued a
cleararce for an immediate left turn to 180°, he saw the aircraft in a
left turn, and did not see any altitude loss on the data block before
the turn began. He saw the full data block go 1nto coast mode and then
he lost contact about 084CG. He heard N999MB acknowledge a subsequent
radio check and he saw the data block with an 8,600-ft altitude readont
6 or 7 miles south of Mt. Wrightson for one scan. Mt. Wrightson is
depicted on the video display, but the radar equipment was not modified
to incorporate terrain warning features.

The flight data prccessing compute~ at Davis-Monthan RAPCON is
not programmad to continuously store and retrieve flight data; therefore,
a radar flight plot could not be constructed.

5/ V¥hen a beacon target is lost or too weak to correlate, the track is
placed in a coast status. The computer moves the data block along
its predicrted path based on stored history of target position and
velocity, and the letters CST are displayed in the data block in
plaze of the Mode C derived altitude. If the target fails %o recor-
relate within three successive scans, the data block is dropped and
the aircraft !{dentification 1is placed in the coast suspend list.
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The RAPCON facility has a chart which displays minimum obstruction
clearance altitudes {MOCA) and the mirimum vectoring altitudes (MVA)
within 30 nmi of the RAPCCN, The MVA betveen the 152° and 181° radials
of the Tucson VOKTAC is 10,500 ft and the MOCA is 11,000 ft. Mt.
Hrightson {s situated on 172° radial of the Tucson VORTAC at 26 nmi.

1.9 Communications

There were no communication difficulties encountered by N9SIMB.
There 1s no tower at Nogales International Airport, and all communications
are conducted with the Tucson FSS by radio on 122.4 MHz. The Tucson FSS
is the nearest FSS to Nogales and i{s listed in the Airman's Information
Manual (AIM) as the facility to provide flight assistance and communication
service for Nogales. The Tucson FSS uses a remote transmitter located
in the terminal buildir  at the Nogales International Afrport.

1.10 Aerodrome Information

Not applicable

1.11 Flight Recorders

Flight recorders were not instalied 4in N999IMB, and none were
required.

1.12 Alrcraft Wreckage

N999MB crashed on the slope of a narrow box canyon, about 375
feet below the canyon rim at an elevation of 5,600 ft. 7The alrcraft hit
in a right wing-low, noseup attitude and on a 095° heading. The afrcraft
was destroyed by the impact and fire,

The impact crater contained the remainder of the nose section,
the instrument panel, and the cockpit. The wing center section, inboard
wing panels, flaps, aund main landing gear were located about 5 ft down
the slope from the crater, The rvest of the aircraft was fragzented, and
pleces of the wreckage had cascaded about 125 yds down the slope. The
centinuity of the aircraft's control system could not be estalLlished, and
cockpit control settings and displays could not be detemmnined.

The propeller blades of both engines evidenced hewvy damage
because of impact and fire. There were numerous bende, large nicks, and

chordwise scratcnes in the propelier tlades,

1.13 Medical and Pathological Information

The medical examiner stated that autopsies and toxicological
studies could not be performed on the pilot and passenger.




1.14 Tire

¥ire erupted on ifmpact and was confined to the jmpact crater
and the wing center section of the airplane. There was no evidence of
sooting or smoke damage on the fragmented wreckage downslope of the
crater. The fire extinguished itself.

1.15 Survival Aspects

This was nct a survivable accident.

Tests and Research

None

1.17 Additional Information

1.17.1 Air Traffic Control

Numerous provisions of the Airman's Information Manual, the
FAA Handbook, "Air Traffic Control" (ATC Handbook 7110.65), and several
Pederal Aviation Regulations (FAR) were applicable to the conduct of the
ATC personnel and the piiot. Pertinent sections of these publications
and the regulations arec cited below:

ATC Handbook 7110.65

ATC controller procedures and phraseology are contained in
this handbook. The purpose of the publication and the controller's
discretionary authority ave contaivned in paragraph 1 cf the foreword
which states:

"Ti.is handbook prescribes air traffic control procedures
and phraseology for use by personnel providing air
craffic conirol services, Controllers are required to be
faniltar with the provisions of this handbook which
sertain to their operational responsibility and to exer-
cise their best judgement if they encounter situations
not cavered by it."

Paragraph 236 states, in part:

"Claar afrcraft at an altitude at or above MEA or

MCA for any part of alrway or route within your

area of specialization and the first part of the airway

or route intec an adjacent area of specialization or
adiaceat facility's area, except when one of the follewing
applies:




d. Where MEA's nave not been established, clear
an aircraft at or above the minimum eltitude

fer IFR operations prescribed by FAR. (R)
236.D. Reference.-Minimum altitudes for IFR
operations, FAR 91.119."

Paragraph 350.d. states:

“"When IFR departure procedures are published for

a location and pilot compliance iIs necessary to insure
separation, Include the published departure as part of
the ATC clearance.”

Paragraph 350.e. states, in part:

"Compatability with a procedure issued may be verified
by asking the pilot if items obtained/solicited will
allow him to comply with local traffic pattern, tevrain
or obstruction avoidance. (N)

“350.c., Note.-If a published IFR departure procedurc is not
included iIn an ATC clearance, compliance with such a
procedure is the pilot's prerogative and responsibility."

Paragraph 491.,a. states, in part:

"You may clear aircraft to maintain VFK conditions
lf...

(1) The pilout has requested the clearance."

Paragraph 680.c. states:

"Jector TFR aircraft at or above minim-m vectoring
altitudes except as authorized ior departures, radar
approaches, and missed approaches.’

Paragraph 1550 states:

"When you believe an emergency exists or is imminent,
select and pursue a course of action which appears to

be most appropriate under the circumstances and which
most nearly conforms to the instructions in this manual.
If you are In doubt that a given situation constitutes a
potential emergency, handle it as though it were an
emergency. (N)
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"1550, Note.-Because of the infinite variety of possible
situations, specific procedures cannot always be pre-
scribed for every situation which might be considered an
emergency. As a rule of thumb, an emergency fncludes
any situation which places an aircraft iu danger; i.e.,
uncertainty, alert, being lost, or in distress."

Afrman's Informztion Manual (AIM)

The AIM is a pilot's operational manual, and Part I, Basic
Flight Information and ATC Procedures, contains the basic fundamentals
for flying {n the U.S. National Airspace System. Pertineat provisions
of the Janua y 1977 editlon are as follows:

In a paragraph headed, 'VFR Restrictions' The AIM, states, in
part...

"}, AIC will not ifssue a clearance to an IFR flight
specifying that climb, descent, or any portion of the
flight be conducted in VFR conditions unless one of the
following exists:

a. The pilot requests the VFR restriction,

b. For noise abatement purposes where part of
the IFR departure route does not coaform with an FAA
approved noise abatement route or altitude.

Wy kkkAK

"3, If after veceiving a VFR r~striction you find that
compliance with the clearance 1s not feasible, maintain
VFR and request an amended clearance.”

The AIM, page i-59, contains a discussion of IFR takeoff
miainums and departure procedures, ard the manner in which these published
IFR departure procedires are presented to the pilot. (See Appendix E.)
The publicecicn then states:

‘e. Each pilot prior to departing an airport on an IFR
fiight should consider the type terrain and other obstruc-
tions on or in the vieinity of the departure airport and
take the following action.

"(1) Determine whether a departure procedure has
b2en established for obstruction avoidance.




"(2) Deternmine if the obstruction avoidance can
be raintained visually or that the departure procedure
should be followed.

“{3} At airports where instrumeni approach procedures
have not been established, hence no departure procedure,
determine for himself what action will be necessary and
take such action that ..”11 assure a safe departure.”

The AIM, page 1-48, states:

"When an air traffic clearance has been obtained under
either Visual or Instrumeant Flight, the pilot in command
of the aircraft shall not deviate from the provisions
thereof unless an amended clearance is obtained., The
addition of a VFR or other restriction, i.e., climb/
descent point or time, crossing altitude, etc., does not
authorize a pilot to deviate from the route of flight or
any other provision of the air traffic control clearance.”

Federal Aviation Regulations

The State of Arizona is designated a mountainous area in
14 CFR 95.15.

14 C°R 91.119 states, in part:

"(a) Operation of aircraft at minimum altitudes. Except
when necessary for takeoff or landing, or unless otherwise
authorized by the Administrator, no person may operate an
aircraft under IFR below.

(1) The applicable minimurn: altitudes presccibed in
Parts 95 and 97 of this chapter; or

“(2) If no applicable minimum altitudes is prescribed
in those parts-

“(1) 1In the case of operavions over an area designated
as a mountainovs area in Part 95 an altitude of 2,000
feet above the highest obstacle within a hcrizontal
distance of 5 statute miles from the course to be flown."

The minimm standards for filight visibility are presented in
tabular form in 14 CFR 91.105. ‘'ihe table discloses that within controlled
airspace the following minimums are applicabdle:
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Yore than 1,200 feet above the surface Lut less than
10,000 feet m.s.l.--Flight visibility is 3 statute miles,
and the distance from clouds 1s; 500 feet below, 1,000
feet above, and 2,000 feet horizontal.

More than 1,200 feet above the surface and at or above
10,000 feet m.s.l.-~ Flight visihility 1is 5 statute
miles, and the distance from clcids is; 1,000 feet below,
1,000 feet above, and 1 mile horizontai.

14 CI'R 91.115 states in part:

No person may operate an aircraft in controlled airspace
under IFR unless-- |

(a) He has filed an IFR flight plan: and

'""(b) Hhe has received an appropriate ATC clearance."

14 CFR 91,75 states, in part:

"(a) When an ATC clearance hes beor zuvtaiued no pilot
in command way deviate from that clearance, except in an
ecergency, unless he obtains an amended clearance....

"(b) Except in an emergency, no person may, in an area
in which air traffic control 1s exercised, operate an
aircraf' contrary to an ATC instruction.™

14 CFR 91.3 states, in part:

""(a) The pilot in command of an aircraft is directly

responsible for, and is the final authority as to, the
operation of that aircraft,

"{(b) In an emergency requiring ifmmedizte action, the pilot
in command may deviate from any rule of this subpart or
of Subpart B to che extent required to meet the emergency."

14 CFR 91.5 states, in part:

"Each pilot in command shall, before beginning a flight

familiarize himself with all available information concerning
that flight..."




1.17.2 Controller Testimony

In depositions, the FSS specialists, and the RAPCON's controllers
and assistant cbief testified that they had little experience with IFR
departures from Nogales. Most aircraft depart VFR and pick up their IFR
clearance after takeoff. The flight data centroller stated that NI99MB
was the first IFR Jdeparture from Nogales he had ever handled during his
5 years at the RAPCON, which was the reason he requested advice from his
superior before relaying the clearance to the FSS specialist. The
departure controller stated that it was the first IFR departure from
Nogales that he had ever handled.

Fhe FSS specialists stated that before the accident they had
received no training cn how to insert Flats Intersection into the ATC
computer. After the accident, they discovered that the intersection
could be inserted through use of radials and DM: distance from the
Nogales and Tucson VORTAC's.

The FSS specialist, who originally handled the clearance
request, stated that he inserted Tucson into the cowputer to expedita
acceptance of the clearance, and that he believed the pilot would fly
west toward the airway. He told the pilot to expect radar vectors after
takeoff but did not coordinate this with the Davis-Monthan RAPCON.

The FSS specialists and ATC controllers stated that they were
familiar with the Tucs>n-Nogales area and its terrain; hLowever, the
assistant chief did not know that it was a designated wountainous area,
The FSS specfalists and flight data controller stated that they had

1ittle specific knowledge of the published IFR departure procedure for
Nogales.

The ass!stant chief stated that he cleared N999MB at 10,000
ft because, '"that was his requested altitude." He said that 10,000 ft would
have been a safe altitude because he '"visvalized the afircraft climbing
out towards the northwest." Ha2 said that, "he was generally aware of a
departure procedure from Nogales that required a climb to the northwest,”
and he expected the pilot to comply with the procedure even if it was
not included in the clearance.

The departure controller staced that he was gererally familiar
with the Nogales IFR departure routing but that he did not know the
specific data contained in the published procedure. He stated that he
d1dn't knuw {f the pilot was flying the published departure rou%e, but
based on the routing contained on the flight progress strip, he believed
that the pilot might proceed on a direct route from Nogales to Tuscon;
ard therefore, while he hoped that the aircraft was coming, "out on
another route,"” he anticipated that the pilot might fly from Nogales to
Tucson direct. Since the altitudes contained in the departure clearance
did not provide proper terrain clearance, he felt that there was a
"potential existing for there to be a problem."
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When the pilot reported that he was at 9,000 ft in VFR
conditions, he cleared the pilot to remain VFR and climb to 11,000 ft.
He did not clear the pilot to z1imb IFR, because ke didn't believe he
could provide the aircraft with the proper terrain clearance during the
climb., He sald, "Therefore, the situation (that) was best in my mind
was VFR, keep him VFR, and let him accomplish the altitude in that
manrer since he was on an unpublished route.

The departure controller believed that the emergency procedures
contained in ATC Handbook 7110.65 were adequate. He stated that the
f1ight became a problem "from the staadpoint of his being in an unsafe
position when I (radar) identified him...."

2. ANALYSIS

The pilot and his afrcraft were properly certificated for the
flight; the controllers and flight service specialists were properly
certificated. There were no reported difficulties or malfunctions of
the ground navigation aids, including the RAPCON radar and communications
equipment.

The evidence digclosed that there are few pretakeoff IFR
clearances fssued to alrcraft departing Nogales. Those IFR clearances
that are issued are usually picked up by the pilot after takeoff.
However, FSS specialists and air traffic controllers are required to
have knowledge of the navaids, airways, published procedures, and terrain
in their areas of respunsibility. while the exact courses, fixes, and
altitudes of a rarely used published IFR departure procedure might
recede from their immediate recgll, it is difficult to explain the
inadequate knowledge which the FSS snecialist demonstrated with Flats
Intersection. This Intersection is not only part of the published IFR
departure procedure, but also is part of two approach procedures to
Nogales; it is the holding fix for twc approaches. The inability of the
spccialist to insert the pilot's requested route ianto the computer, and
his sssurance to the pilot that the Jdeparture controller could vector
the aircraft back toward his original route caused the pilot to accept
the FSS specclalist's suggested v:uting walch took him direct to Tucson
instead of FPlats Intersection. The direct route traversed terrain
elevations in excess of 9,000 ft, whereas the minimun altitude at Flats
Intersection was 9,0C3 ft. This action by the FSS specialist was the
beginning of the chain of events which led to the accident,

The ATC computer derived flight progress strip was convey'd co
thie Davis-Monthan RAPCON. The flight data controller questioned N9:9IMB's
departure vouting and sought the advice of his superior. After a short
consultation and on the advice of his superior, the clearance was issued
to N999MB with the following restrictions, "maintain one zero thousand,
maintain VFR until reaching niner thousand....'" Since the pilot had not
asked for a VFR climb, the Safety Board concludes that the issuvance of
the VFR climh restriction did not comply with the provisions of ATC
Hendbook 7110.65.
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The eviden:ce disclosed an area of confusion regarding the use
of the published IPR departure procedures, Directives contained in the
ATC Handbook 7110.65 can bhe interpreted to support the controllers'
contention that at afrports which have a published IFR departurza procedure
a pilot can fly the departure procedure without indicating nis intention
to do so on his ffled flight plan, and without otherwise informing ATC;
and, the pilot may do this even when the IFR departure procedure is not
specffied in the pilot's flight plan.

The AIM's explanation of the purpose and use of the published
IFR departure procedures is unclear as to how the pilot shall implement
the procedure should he decide to use it. The AIM, which is a pilot's
operational and informational manual, does not state, per se, that the
pilot must indicate his intention to use a departure prncedure either in
his filed flight plan, or by otherwise advising ATC. However, a pilot's
responsibility to adhere to his ATC clearance is defined in 14 CFR 91.75,
wvhich forbids a rfiot from deviating from an obtained clearance except
in an emergency.

Tre evidence in this accident disclosed that the controllers
were not certain 1f the pilot was proceeding to Tucson direct, or flying
the putlished IFR departure procedure which varied from the direct route
by about 12 nmi. The evidence is conclusive that the pilot was following
the routing stated in his ATC clearance and was flying to Tucson direct.

The assfistant chief stated that the 10,000 ft altitude assigament
was based on both the pilot's requested altitude, and the assumption
that the pilot would comply with the departure procedure and climb
toward the northwest. Under these circumstances 10,000 ft would have
been a safe altitude. The ATC Handbook noutes that in those instances
where s published IFR Jepsrture procedure is not included in an ATC
clear.ace the pilot has the prerogative and responsibility to comply
with 1t. Since, based nn the controllers' contention that the pilot
need not inform them of his intention to use it, and since othexr traffic
was not a factor, there was no need for the controller to know if the
pilot interded to use the departure procedure or intended to fly the
route depicted on his flight progress strip, i.e., Tucson direct.
Nevertheless, the Safety Bcard believes prudent practice dictated that
the controller should have 21ither questioned the pilot &s to his intended
route prior to assigning him the altitude; or, he should have assigned
him an altitude that would have assured the pilot proper terrain clearance
over the highest terrain located on the two possible routes the pilot
could use. The route contained in the ATC clearance traversed the
higher terrain with élevation over 9,000 ft, and it was an unpublished
route with no prescribed MEA. The 10,000 ft altitude assignment did not
comply with the provisions of the ATC Handbook 711:}.65, and 14 CFR 91.119,
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As a result of the routing and altitude ilown by the pilot,
the departure controller was presented with a problem, After radio
contact with NY99IMB was established he suspented that the rssigned IFR
altitude on the clearance might not afford the aircraft proper terrzia
clearance. This suspicion was based on tne possibility that the aircraft
wes was fiying to Tucson direct and was probsbly climbing toward a
mountain peak; and, he anticipated that this was hajpening. He did not
know the aircraft's exact position relative to the peak, and consequently
ke did not know how much time would be available to him to correct the
potentially disastrous situation.

The controiler prevented the pilot from striking the peak,
however, the Safety Board believes that, during the 2 minutes from
initial radio contact until he cleared the pilot to turn awav from the
mountain, the controller did not provide the pilot with appropriate
services.

Essentfially, a controller handles his traffic in the horizontal
and vertical axes, and it is ir. the latter uxis that the Safety Board
believes that the controller did not provide the best service. Based on
the conditfons existing at the moment of initfal radio contact, it was
the controller's judgment that the best solution t. his problem was to
request the pilot io maintain VFR and to climb to a safe altitude in VFR
conditions, even though this clearance was not in accordance with the
provisions of the ATC Handbook which does not permit an unsolicited VFR

restriction to be issued on an IFR clearance, The ensuing events demon-
strated that the extension of the VFR restriction did not correct the
problem. The extension aggravated the pilot's dilemma by preventing him
from climbing to a2 higher altitude, and extending his exposure to the
encroaching terrain. It also delayed the controller's decision that the
aircraft had reached an unsafe position, and his consideration of other
possible courses of actien.

The events also disclosed that the ~ontroller would have teer
better advised to have rcquested a position report from the pilot at
fnitial contact. Had that been done, he could have determined the
aircraft's position relative to the terrain, and then kept it clear of
the mountain by either amending the route of flight, or 2ltitude or
both, without resorting tou extending the VFR resiriction.

The controller's decision that the 2ircraft was in an unsafn
position was based on his determination by radar of the aircraft's
rnsition relative to the mountain, nowever the situation had pcobably
become critfcal 30 seconds earlier when the pilot reported that he was
unable tc maintain VFR conditfons, and assumed even more critical propor-
tions wh.:n the pilot reported he would have to descend in order to
comp’.y vith the VFR restriction. Since there w2s no confliciiag traffic
in the a-ea, and in view of the precipitous terrain, the controller
should ha e cleared the afrcraft to climb in IFR conditions and should
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heve taken the necessary neasuces to as - ° it would remain clear of any
other traffic which could get in its way Jwever, once the controller
made the decistion that the afrcraft was i.. in unsafe position, he did
not hesitate 1o exercise his emergency authority and vector the aircraft
cven though it was below his MVA, ard was not VFR. The vector was
timely; the evidence disclosed that the pilot did turn to avoid the
neak and its associated high tervain,

The Safety Board is vrnable to determine what effact the requost
to mafintain VFR had on the pilot's conduct of the flight =fter he received
the vector to 180°., Had the aircraft crashed on a heading approximating
the 180° vector and at an altitude and distance approximating a ccutrolled
dascent under instrument conditions. further analysis in this area might
be warranted; however it did not., The aircraft’s altitude at impact,
the elevation of the accident site, and its location when compared with
its position when the controller issued the vector to 180° suggest a
different course of events,

N99SMB was about 5 nmi couth of Mt. Wrightson when the vector
to reverse course was issued, and the controller saw the afrcraft start
a left turn on his radar. He saw the atircraft's data block 1 minute
later, and it was further south of the position he had originally acquired
the aircraft's target. Its altitude readout was 8,600 ft. The aivcraft
impacted on a heading of 095° in a right wing low and noseup attitude.
The crash site was about the same distance from Mt. Wrightson as the
point where the contreller fssued the vector, and its elevation was
3,400 feet below the altitude at which the turn to avoid the peak was
started.

The evidence {ndicates that the aircraft continued to turn
rather than proceec 1g on a 180° headirg. The evidence is conclusive
that the atircraft turned 270°, or perhaps more, and descended 3,400 ft
during the tuvrn. The loss of radar contact with the aircraft, and the
pilot's failure to respond to the controller's attempts to contact him
ind{cates that the turn and descent occurred within 53 seconds to 2
minutes 3 seccnds after the pilot said he was turning to i80°.

The location of the crash site further corroborates the fact
that the vector was issued i{n time to allow the afrcraft to turn and
avoid the peak. Based on the above evidence, the Safety Board concludes
that the pilot either became spatially disoriented during the left turn
or allowed his aireraft to enter a spiral during the tura, or both, and
the aircraft crashed during an attempted recovery maneuver either on
instruments or after it emerged from the base of the clouds.

The pilot’s original request to fly the route of the published
Jdeparture procedure and the fact that he had operated into and out of
the afrport several times appears to indicate that he had some knowledge
of the terrain; however, the published departure route also represented




the most direct route toward his destination. Therefore, & conclusion
concerning his level of terrain awareness cannot te made. In addition,
the FSS specialist's assurance that he would not have to proceed to
Tucson probably promoted the belief that he would be vectored to the
northwest coward the airvay before reaching Tucson., Regardless, the
regu_ations required the pilot to familiarize kimself with, "all available
information concerning the flight,” before takeoff, He should have
familiarized himgelf with the height of the terrain in the Nogales-
Tucson areza and along his new route., Despite the assurance that he
would be vectorad "across the corner,” he did not know the exact point
on the new route these wvectors would be issued, and how far north of
Nogales that point would be.

The clearance delivered to the pilot changed his originally
requested rcute of flight. The pilot accepted the change to the clearance
before takeoff, and the amended clearance was delivered to him 27 minutes
later. There was more than enough time for him to check his new rou®ing
for terrain clearance. It was the pilot's responsibility to assure
hingelf that the new routing he received did not endanger his aircraft.
The Safety Board previously has contended that controllers should be
responsible for terrain awareness in the exercise of their duties;
however, the pilot must he charged with &n even gres er reasponsibility
in this area since he should also be familiar with the terrcin, and must
be yresumed to have a greater knowledge than the controller of his
aircraft's capability to climb and avoid the terrainm,

The pilot tried to comply with the corcroller's clearance to
maintain VFR flight conditions. During this part of the flight the
controller's discussion of the minimum IFR and vectoring altitudes
should have realerted him to the terrain he was approaching. Thus, when
he lost visual meteorological flight conditinns and stated that he had
to descend to regain them, he should have reversed course and returned
in the direction he had just safely traversed at lower aititudes.

Pailing that, he should have invoked his emergency authority and inforred
the controller that he intended to either maintain his present altitude
or climb, The pilot's responsibility to exercise the euergencv authority
granted him in 14 CFR 91 is certainly equal to that granted to the
controller by ~TC Handbook 7110.65.

The entry and conduct of a flight in controlled airspace is
produced by an interaction between a pilot and a controller. The FSS
personnel’s lack of knowledge and noncomplience with the procedures
contained in their handbook resulted in the issuance of a departure
clearance which placed the pilot and departure controller in a situation
which rapidly accelerated inte an emergency, and oue which placed the
major burden for correcting it on the departure controller.

e LM mee

N ’
S o oy 0 it BT At S




- 19 -

The Safety Board believes that while neither the pilot nor the
ATC personnel exercised their agsigned responsibilities properly during
the formslation, delivery, and acceptance of the IFR departure clearance,
the evidence indicates that the greater responsibility for the result of
these faflures must be borne by the ATC personnel, Because of these
breakdowns optimum performances on the part of the pilot and departure
controller were required to avert an accident. Unfortunately, the
reguired level of performance was not forthcoming from either. The
controller did pravent the aircraft from hitting the peak, vut his
efforts to achieve this may have confused, and probably increassd, the
stress on the pilot. Whiles the pilot was dependent or the controller
during this portion of the fiight, had he fully familiarized himself
with the terrain he might bave been able to help the departure controller
by telling him what he thought must be done rather than merely telliug
the controller what he was unable to do. The evidence of this accident
illustraces that the safe condurt of a flight in controlled airspace is
a dual responsibility which can only be exerzised properly when both the
pilot and the controller have couplete knowledge of their individusl
duty requirements.

The Safety Bvard has, in previous accident reports, voiced its
concern over the dangers created by breakdowns in communications between
pilots and controllers, and the faiiure of pilots and controllers to
exchange information both accurately and completely. This arcident
demonstrates that the failure to communicate, or to exchange information,

is not limited to the area of oril communications. The directives and
official guidelines contained {nu the applicable publications created an
area of confusion concerning the use of the published IFR departure
procedure. The controller's belief that the pilot would fly the route
contained in the departure procedure evidently contributed to his
assignment of an altitude which did not provide the required obstacle
clearance. The Safety Board believes that the procedures and guidelines
contalned in the AIM and the ATC Handbook are unclear and lead to inter-
pretations which are not consistent with the requirements of 14 CFR 91.75.
The Safety Board believes that these factors led to the foregoing misunder-
standing, and, accordingly has recommended that the FAA initiate nction to
remedy this deficiency.

3. Conciusions

3.1 Fiadings

1. The pilots, FSS specialists, and air traffic contrsllers
were certificated i, accordance with current vegulations.
The aiccraft was certificated and maintained in
accordance with curvest regulations.

The pilot's requested Jevparture route was from
Nogales to Flats Intersection. The FSS specinlists
did not know the proper method to insert Flats
Intersection intc the center's flight data computer.
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The FSS specialist suggested a change to the pilot's
requested route of flight i. order to permit the
flight data counputer to accept th2 clearance. The
pilot was aware of and .-cepted the change. The
route of flight wvas changed to Nogales direct to
Tucson.

The issuance of the VFR clinb restriction
was not In accordance with the contents of the AlM
and ATC Handbook 7110.65, Paragraph 351.

The 10,000-foot 1¥R altitude assignment did
not meet the 2,000-foot terrain clearance require-
ments of 14 CFR 91.119,

The terminology contained in the AIM describing the
use of published IFR departure procedures is unclear
as to whether the pilot is required to inform afr
traffic control of his intent to use a published IFR
departure procedure, or whether he can fly the
procedure without specific air traffic control
authorization.

If a published IFR departure procedure is not included
in an ATC clearance, the terminology of paragraph
350e, ATC Handbook 7110.65 cresates a situation

wherein the controller may not know the exact routing
the pilot is using to depart the airport, nor does
it require that he request it.

The pilot was i1esponsible to familiarice
hinself with the terrain features in the Nogales
area.

The departure contrcller instructed the pilot to
maintain VFR flight conditions. Since the pilot did
no. request a VFR restriction the controlier's
2ction did not comply with the provislons oi ATC
Handbock 7110.65,

The departure controller exercised his emergency
authority and vectored N999MB to reverse course,
T19e course reversal was timely, since the aircraft
successfully avoided the high terrain which wa:
directly on its course,

The departure controller did not provide appropriate
services to the pilot. The pilot should have been
cleared to climbh when he reported he could not
maintain VFR flight conditions.
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The pilot did not execute the avoidance turn success-
fully, and lost contrcl of his aircraft either in or
just after the turn.

3.2 Probable cause

ihe National Transportatjon Safety B:i 1 determines that the
probable cause of the accident was the controllers' issuance of an
fmproper departure clearance, clinmb restriction,and altitude clearance.
The controllers' lack of knowledge and noncompliance with standard ATc
procedures placed the aircraft fn oroximity to high terrain and the
pilot lost control of the aircraft for unkrown reasons while executing
an ermergeacy, controlier-directed turn.

Contributing to the accident were {1) the inadequacy of
of ficial guidelints concerning the use of the published IFR departure
procedures, (2) the failure of the departure controlier to provide
appropriate services, (3) the inability of the flight service speclalist
to insert the pilot's requested departure route into the ATC flight
data computer, and (4) the failure of the pilot to check the new
departure clearance and route for proper terrain clearance altitudes.

4. HKECOMMENDATIONS

As a vesult of its investigation of this accident, the lational
Transporiaticn Safety Board recommended, on November 7, 1977, that the
Federal Aviation Adninistration:

"Revise the Airman's Information Manual and issue or revise
other official guidance materials to clarify pilots' ani
controllers’ rosponsibilities in implermenting an IFR departure
from an airport which lias a published IFR departure procedure.
(A-77~69,)"
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BY THE NATIONAL TRANSPORTATION SATETY BOARD

/8/ KAY BAILEY

Acting Chairman

/8/ FRANCIS H. McADAMS

Menber

/s/ JAMES B. KING_

Hember

Phiiip A, Hogue, Member, filed the followlng dissent:

MEMRER Philip Allison Hogue, dissenting:

My dissent 1s 2 matter of emphasis. I concur that the air
trafvic controller issued an improper departure clearance and that the
controller's lack of knowledge and complfance with standard ATC proce-
dure stood the airciaft into danger. Honetheless, the pilot had more
thun 5,000 Lours of flying experience and with 5 miles between him and
the mountain peak, it is my cunsfdered judgrent thkat he should have
executed the ATC-directed 180° turn safely. From my point of view,

the last possible opportunity to have prevented this accident was ia
the hands of the pllot.

/s/ PRILIP A. HOGUE

Member

October 27, 1977
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5. APPENDIXES

APPENDIX A

1. Investigation

The National Transportation Safety Board's Los Angeles,
California, Field Office was notified of the accident at 1600 P.s.t., on
Jaruary 22, 1977. Parties to the investigation included the Federal
Aviation Administration, the Professional Air Traffic Controllers
Association, and the National Associaticn of Air Traffic Specialists.

2. Depositions

The National Transportation Safety Board deposed the controllers
at the Federal Aviation Administration's RAPCON facility, Davis-Monthan
Alr Force Base, Arizona. Parties present during thase depositions were
the Federal Aviation Administraticn, the Professional Air Traffic Controllers
Association, and the National Association of Air Traffic Specialists.
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APPENDIX B

AIRMAN INFORMATION

Pilots

Mario Bonfante, 62, held Private Pilot Certfficate No. 1342721,
with airplane single engine, multi-engine land and instrument ratings.
His Third Class Medical Certificate was issued April 15, 1976, with no
waivers or limitations. The pilot's log book was not located and {t is
believed it was consumed by fire. According to the FAA Alrman Certificate
Branch at Oklahoma City, Oklahoma, he listed 5,000 hours total on his
latest medical application.

Ronald J. Ohanesian, 34, hell Student Pilot Certificate No.
AA4736118, with airplane single engine land rating. His Third Class
Medical Certificate was issued June 13, 1976, with no waivers or limitations.
Mr. Ohanesian's log book was not located and his flying time is unknown.

Controllers

Eugene W, Murry, Flight Service Station Specialist, holds a
F5S Journeyman Certificate and a P{lot Briefing Certificate. He has
been employed by the FAA for 9 years and has served in the Tuscon Flight
Service Station for about 9 year-. Mr., Murry took the initial clearance
information from N999MB and was relieved by another specialist befere
N999MB received a clearance.

Edward A. Santiago, Flight Service Station Specialist, holds
a FSS Journeyman Certificate and a Pilo: Briefing Certificate. He has
been employed by the FAA for about 5 years and has been assigned to the
Tuscon FSS about 3 years. Mr., Santiago relieved Mr. Murry and delivered
the clearance to N999MB.

Ppavid T. Sherman has an Air Traffic Contro} Certificate and is
a Journeyman Air Traffic Control Specialist. He was working the flight
data controller pesition at the Davis—Monthan F.*PCON., He obtained the
departure strip from the computer and requested iastruci‘ons from the
assistant chief priosr to relaying the clearance to the FSS for delivery
to N999MB.

Joe R. Partridge has an Aic¢ Traffic Control Certificate and
has been rated as a Journeyman Air Traffic Controller, He has been
employed by the FAA for 18 years and has been as.iga>d to the Davis-
Monthan RAPCON for about 18 months, He was serving as assistant chief.
He consulted with Mr. Sherman before issuing N999MB's clearance.
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Roger Dean Ray has an Air Traffic Control Certificate and has
bae.a rated as a Journeyman Alr Traffic Controller. He has been employed
by the FAA about 6 years and was assigned to the Davis-Monthean RAPCON

about z years. He was the radar controlier handling NI99MB just before
the crash.




APPENDIX C

AIRCRAFT INFORMATION

Cessna 421A, N999MB was owned by the Knob Hill General Htores,
Inc., of Gilroy, Californta. The aircraft had accumulated about 1563
hours in service. It had undergon: a 100-hr inspection on January 3,
1977, and an annual inspection was carried out October 17, 1976.

The engine times are identical with the aircraft times cited
above.
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APPENDIX D

AERODRCME WNAME  TAKE-OFF MINIMUIMS

ATRODROME NAME TAKE-OFF MINIAMUMS

WESTERN UNITED STATES
iContinued frem poge &

MOOESTO COITY - COUNTY-HARRY SMasa FIELD
Modesro, Colifornia .. Rus TOLR, O R, 300 0
*Or vtardaed {3 mile 28R (FAR 135
with minimum chimb of por M 8o 8007,
Chmb drect Stockion, Cobt. YORTAL

MOMAYE COUNTY ... . Reyn 2, 17, 1%, 25, 11002
Kingmon, Arizono
Clmb via IGM RO1D 10 crons MM Int ot
800G or abave. {This Jeporture requitet o
minimum chmb rote of 180 par NM it
reaching 7000.

MOMNTEREY PEMGSIUA
Montrray, Coblornia

Ruys 5, 10, 24 700 category A and B,
1000-7 cotegory € 0ad D. Ry &, 1 toen
lelt; Ry 24 vurn right. AN aircrglt clmb t0
3000 on 321* beceng from BT LMM before
wroceeding on couns, or comely with pubished
MEY SiCn

MONTGOMERY FifLD
San Disge. Colfornia
Ruys 5. Y0U-R, vura right, Rus J6LR, turn lehr,
chmb diract MIB YORTAC Rwy 3 deporhure
raquuss 0 ckmb rote of 270 per NM
to 2000

MURRAY FIELD Ruyy 7, 1), 25 700}
Eureka, Caldornia
AR pucrgh chmb on heading 200° o intercept
£OT R348 (V2T

Reys 8, ASLR 00
Nopo, Cohfornia
Ryt & 1AL ® wenright, Rat 34, 3L R, furn leMt;
proceed via 050 to cross APC VORTAC o
or gbove 1000, of comply with publsheo
Ropo County SiDn

fun 19, 38 21002
Needtes, Colfcrnio
Chmls dirpet EED YORTAC, tonce on connie
€ bound V12, M{A 2800

NEWPORT MUuML
Newport, Oregon
Papr 2, 34 tuen laft, Ry 14 tura sight Chmb
on ONP R 218 10 cress YORTAC of or obove §
bound V 432 1200, § bound W22 287W 1000

NOGALAS INTL .. ... ..  Reys 3 21 2001
Negales, Arizona
Chmb visvalty with'n 3 NM of the oirport %0 2rom
LS YOR of 4500 or chove, then chmb vio OLS
B-316 10 Flohy 1nt, or o proceeding 1o Merves
Bocd . climb on OLS R 200

1 AUG 1977

?

NORTH SEHD MUNt | |
Horth Band, Oregon Rey 31, 2001

Rays £, 31 0nd YA vurn loft Ruyy Y813 0nd
1 wrn right, intarcept ond dimb westbound
oa OTH ® 250 10 300; ratwr 10 YORTAC
wo & 250 50 o5 %o crons VORTAC of or
cbove 1000, o comply with published Nooh
Bend SO

NUT TREE fuy 19, 7001
Yocaville, Catdornia
ChEmb to 2000 drect 4o Trarvs YOR

QAKDALE fwy M0, 28, 2000
Dchdale, Colf
Chmd to X000 dact vo SCK YORTAC

Ocqonsde, Colitorna Rwy &, 001
“ot vondord with manmom chmb of 310 par
NM 10 800,

Chmd diract OCN YORTAL

Toke off Rwy 7 rot authorzed Chmb dredt %
OGD YORTAC, cont e Limb in holding paniern
Wt of the VORTAL, egM turng. OFB” in
bound 10 a9y 10 Jeport OG0 ot or ovove Y8
£ courd. 10.700; VIO 0~d V-21 N bound.
8300, VO W bound, 7200 ; V 234 SW hound
SIOY, For ¥ 2110} S bound. ofter tahe off
chmb on heoding 2187 15 intercept OGD R+ %0
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APPFNDIX E

OEPARTURESIFR

Yas position; w, & handoff 1s made te another radar toa-
irollez with A ther susreitlance capadllition

3. Controllers will Inform pilots of the departure con-
trol frequencies snd, If appropeiste, the transp.nder code
befors takeolf. Pilots should w0t operste their trams
ponder until ready to slart ihe takeolf roll o change ta
the departure control frequency wnlll requested

INSTRUMENT DEPARIURES
1. STANDASO INSTRUMINT SEPARTUMS {5108

s A standard Instirament Departure (31D) is an
alr traffie cvatrol coded &cparture prucedure which has
been established ut Certals afrports to Hmplify ¢tleararce
delitery provedures

b PMlots of cleil alreraft opersting from locations
shere SID procedfures are effectire may expect ATC
clesrances contalaing & SED. Usr of & RID raquires
Pt possesston of at Jeast 1%e textoal desoription of
the approred effectice SID. 11 the pilot does oot possens
8 prrpriate’. BID description or for aay olbér reason
dots pit wish te use o 21D, be It expocied to advipe
ATC. Notificstios may be acvomplished by $ling “NO
81D” 1a the remarks section of the fled fight plas or
by the leas desivadle method of verbally adrising ATC.

t Al effoctire SIDs are publisbed [s tertwal and
graphie form by the Natiooal Ocean Sorvey Is East and
West SI1D booklete

§. OMTRUCTION CLEARAINCE DURING DifARTUN
o IFR departure procedures have been estadlished
te awsist the pllots cooducting ITR Right Is avoiding
obstructions darisg 'iobout to mi.mum earcute alt-
tede These procedures are estadiishad oaly at locations
where Insirument spproach procedures sre publisded and
whta required due to obstracticns

b These procedures may ba & weather celling -+ od
risidity reguirement due (o obstructicns cloae fa to the
alrport, ¢r detafled Bight wategrers particalerly ot
Jocations [s mountsinous terrala. T mangy cases chstroc
tioa aroldasce procederes are incorporaled Into estad
Nshed S10s pad the SID Is refecenced a3 the obstruction
Arcidancy procedare.  Ia thin rase when & pliot desires
te ntilise the 81D, it shovld be Bled in the Aight plas
as the Arst Hem of the requested routing.

¢ Crosaing restrictions Geed jo & S1D may be estad
Tished for (rafic separation of to axist the pilot In
odsiacle avoldance. YWhen & ercssivg restriciios is estad-
Nshed for elther reason, plicts are fxpercisd 1o croas the
1 as charted and continoe to mate gord 2 minimam
elimbd of 152 feel per Nt after croming the 3 eotll
reachiog the MPEA or asalgned altitude. A 81D without
& crossing resiriction of ar acceierated climd requircment
will hare 80 prostrations of the 40:1 departure marface
{157/mMe) overlying the Srpartere srea

4 Tastrewwrot take off miafmans and deparivre pro-
cedyres are publiaded with US. Goreroment Instrument
spproacd procedure charls These are doscridved In sl
port listings on scparate pages !neluded with each area
approach chart book.  Only those afrports baviag aon-
standard lakeoll mintmems or prescrided Geparture
ptocedurcs are Nated. The approach charts for soch
2irports will display the symbol W\ 1a the space beoeath
the minimums srction to Indicate that the srperale Pat-
Isg should b consulted. (Following bs a8 e0csle of
this Nsting )

b sment dpprooch Procadvrm 0herky)
o e ost Undod States

W TARE OFF MINIMUMS AND DEPARTURE HIOCEOURES

FAR #1500 proscrBas tabe off nvles and ritablshes stendord be-
of minmumg m follown

1} Kicooh baving boa ongine o fem—ane satvie mile.

0 Ancsh having mere thae fre angiaer -cre holf getvts mile.
Acrndiomer withis hi goographicol sree with WE telroll mei
syon oo han sundord 9/a Lited below a'phobeice™ By sern
droma rame. Departers procedures and/ar cefing vad Uty ainiaume
o bl med M sud plon conducing FE Mg i evoidng
shirucriony during Toh e min'mus enou'y aNinelle.

Toha of mininumy ond deperivie pocedurns apsly "o &Y Aiven
walem oherwise spechiod

ALROCAOME HAME TAKE OFF MINIWV S
AUGIATA STATE . tey 17, 200-1*
Avgte, Meing twy M, J00-1%¢
‘o arderd wih g paamen cinh of 0 per KM 0 00
ot sorderd wh 3 mininga chmd of 200 cor MM " 300
Boy 17 cteh o 150° Buedng to MOC brfers Wining W
bownd.

BALTOHE WASHINGTOM BN . ... .. Pey W, VLU
Bohmos, Merylend vy 18, ¥, al®
FAL 125 tey M. VY

Ry 8, 29, 5. 20}
fon 11239, 12235, Nghe WA
Chob on 110° heading % 1300, clabrg right Ny o
1 dna NOE'. O md @ g Lelding poiern t MEA
ot foecten of Bght
"0 HOB, LOC Poy 72, L HOR, NOBS

L T
Walfdld Moned v
Rey M roqeem T pur Nk rute of Aok o 1200,
Bry 3 P00 1 do, 900-2 night, right hern te 1W° 1 300
o poctaedte Fopn 1. 03 00-1 doy, $0-F might

MAVIE COUNTY . . ... ... ... .. . ey W, PO
Seavor FaPy, Pensyyfvancg

s. Fach pllol, prioe to drparting as afrport ¢e aa
TFR £ight skould conaider the (3pe of lerraln and other
obriryctions on of Ia the ririalty of the Separtare alr.
port and take the following sction

{1 Determine whether g departure procedure das
boea estaBlished for obstruction avoidance

" Determine M obstruction zvoidance cun be
tnalstalned visuslly or thal the departere procedure
shoold be followed

13 At alrporis where Indtrument app:cach pro-
f-Tares hive not bees esfadlished, bencs 00 departere
procedare, dctermine for himsell what sction will be
arceasery and [ake such action that wil: assure & mefy
depariure
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