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NATIONAL TRANSPORTATION SATETY GOARD
WASHINGTON, ».C. 20594
ATRCRAFT ACCILENT REPORT

Adopted; April 20, 1979

PACIFIC SOUTHWEST AIRLINES, INC,
BOEING 727-214, N533pS, FLIGHT 182
GIBBS FLIFE CENTER, INC.
CESSNA 172, N7711G
SAN DIFEGO, CALIFORNIA
SEPTEMBER 25, 1978

SYNOPSIS

About 0901:47 P,s.t., September 25, 1978, Pacific Southwest
Airlines, Inc,, Flight 182, a Boeing 727-214, and a Gibbs Flite Center,
Inc., Cessna 172 collided in midair about 3 nautical miles northeast of
Lindbergh Field, San Diego, California.

The Cessna was under the control of San Diego appreach coatrol
and was climbing on a northeast heading. Flight 182 was making a vigual
approach to runway 27 at Lindbergh Field and had been advised of th:
location of the Cessna by the approach controller. The flighterew told
the approach controller chat they had the traffic in sight and were

tnstructed to mzintain visual separation from the Cessna anl to contact
~he Lindbergh Tower. Flight 182 contacted the tower or. its downwind leg
and was again advised of thz Cessna's position. The flightcrew did not
have the Cessna in sight, they thought they had passed it and continued
the approacn. The aircrait collided near 2,600 ft m.s.l. and fell to
the ground in a residential area. Both occupants of the Cessna were
killed; 135 persons on board the Boeing 727 were killed; 7 persons on
the ground were killed; and 9 persons on the ground were injured,
Twenty-two dwellings were damaged or destroyed. The weather wus clear,
and zue visibility was 10 miles.

The National Transportation Safety Board determines that the
probable .ause of the aceident was the failure of the flightcrew of
Fl fght 182 to comply with the provisions of a maintain-visual-geparacion
clearance, includtng the requirement to inform the controller when they
no lofiger had the other aircraft in sizght.

Contributing to the accident were the air traffic control
procedures in effect which authorized the controllers to use visual
separation procedures to serarate two aircraft on potentially conflicting
rracks when the capability was availabie to provide either lateral ov
vertical radar separation to either afreraft.
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1. FACTUAL INFORMATION

1.1 Higstory of che Flights

About 0816 P.s.t., 1/ on September 25, 1978, a Gitbs Flite
Center Cessna 172, N7711G, departed Montgomery Field, California, on an
instrurent training flight. Sin~e the flight was to be conducted 1in
visual meteorological conditions, no flight plan was filed and none was
required. A flight inetructor occupied the right seat, and another
certificated pilot, who was recefving instrument training, occupied the
left seat.

The Cessna proceeded to Lindbergh Field, where two practice
ILS approaches to runway 9 were flown, Although the reported wind was
calm, runway 27 was the active runway at Lindhergh, About 0857, N7711¢
ended a second approach and began a climbout to the northeast; at
0859:01, the Lindbergh tower local controller cleaved the Cessna pilot
to maintain VFR conditions and to contact San Diego approach control,

At 0859:50, the Cessna pilot contacted San Diego approach
control and stated that he was at 1,500 it, 2/, and "northeastbound."
The approach controller told him that he was in radar contact and inst-ucted
him to maintain VFR conditions at or below 3,500 ft and tc fly a heading
of 070°, The Cessna pilot acknowledged and repeated the controller's

instruction.

Pacific Scuthwest Airlines, Inc., Flight 182 was a regularly
scheduled passenger flight between Sacramento and San Diego, California,
with an intermediate stop in Los Angeles, California. The fl4ght
departed Los Angeles at 0834 on an IFR flight plan with 128 passengers
and a crew of 7 on hoard. The first officer was flying the aircraft.
Company personnel familiar with the pilots' voices ideatified the captain
as the person conducting almost all afr-to-ground comrunications, The
cockpit voice recorier (CVR) establislied the fact thot a deadheading
company pilot cccupied the forward observer seat in the cockpit.

At 3533:19, Flight 182 repo.ted to San Diego approach control
at 11,000 ft and was clesred to deecend to 7,000 fr, At 0857, Flight
182 reported that it was leaving 9,500 ft for 7,000 ft and that the
airport wsag in a2ight., The approach controller cleared the flight for a
visual approach 3/ to runway z7; Flight 182 acknowledged and repeated
the approach clearance,

All times hereln are Pacific standard baced on the 24-hour clock,
All altitudes herein :re mean sea level unless otherwise specified.
An approach whereln an aircraft on an IFR flight plan cperating in VFR

conditions under control of an ATC facility and having an ATC authori-
zation may proceed to the airport of designation in VFR conditioas.
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At 0856:28, the approach controller advised Flight 182 that
there was "traffic (at) twelve o'clock, one mile, northbound.' Five
seconds later the flight answered, '"We're looking."

At 0859:39, the approach cuntroller advised Flight 182, "Addi-
t{onal traffic's twelve c'clock, three miles, just north ¢f the field,
northeaatbound, a Cessna one seventy-two cltmbing VFR out of one thousand
four hundred." According to the CVR, at 0359:50, the copilot responded,
"Okay, we've go:t that other twelve."

At 0900:15, about 13 sec after fnstructing the Cessna pilot to
maintain VFR ac or below 3,500 ft and to fly 070°, the approach controller
advised Flight 1£2 that erafficts at twelve o'clock, three miles. out
of one thousand seven hundred." At 0900:21, the first officer said,

"Got em", and 1 sec later the captain informed the controller, "Traffic
in sight,"

At. 0900:23, the approach controller cleared Flight 182 to
"maintafn visual separation,’ and to contact Lindbergh tower. At
0900:28 Flight 182 answered, "Okay,” and 3 sec later the approach
controller advised the Cessna pilot that there was "traffic at six
o'clock, two miles, eastbound; a PSA jel jnbound to nindbergh, -ut of
three thousand two hundred, has you in sight.'" The Cessna pilot acknow-
ledged, "One one golf, roger."”

At 0900:34, Flight 182 reported to Lindbergh tower that they
were on the downwind leg for landing. The tower acknowledged the
transmission and intormed Flight 182 that there was "traffic, twelve
o'clock, one mile, a Cessna.”

At 0900:41, the first officer called for 5° :laps, and the
captain askad, "Is that the one (we're) looking at?"” The first officer
answered, ''Yeah, but I don't see him now." According to the CVR, at
0900:44, Flight 187 told the local controller, “Okay, we had it there a
minute ago,”" and 6 sec later, "I think he's pass{ed) ofi to our right."
The local controller acknowledged the transmission. (According to the
ATC transcript the 0900:50 transmission was "think he's passing off to
our right" and the local controller testified that he heard, "he's
passing off to our right.”)

The CVR showed that Flight 182's flightcrew continued to dis-
cuss the location of the traffic., At 090):52, the captain said, "He was
right over there a minute ago." The first officer answered, "Yeah."

At 0901:11, after the captain rold the local controller how
far they were going to extend their downwind leg, the first officer
asked, "Are we clear of that Cessna?"’ The flight engineer said, "Suppose
to be": the captain said, "I guess'’; and the forward junmpseat occupant
said, "I hope."
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At 0901:21, the captain satd "Oh yeah, before we turned
downwind, 1 saw him about one o'clock, probably behind us now.™

At 0901:31, the first officer called, "Gear down.”

At 0901:3%, the first officer 3aid, "Therz's one underneath,™
and then, i sec later, he said, "I was laoking at that inbound therz.,"

At 0901:28, the conflict alert warning begar in the San Diego
Approach Control Facility, indicating to the controllers that the
predicted flightpaths of Flight 132 and the Cessna woild enter the
computer's prescribed waraing parameters. At 0901:47, the approach
controller advised the Cessna pilot of "traffic in your vicinity, a PSA
jet has you in sight, he's descanding for Lindbergh. ' Thbe transmission
was not acknowledged. The approach controller did rot inform Lindbergi
towver of the conflict alert invo.ving Flight 182 and the Cessna, because

Le believed Flight 182's flightcrew had the Cessna in sight, The airv-
craft collided at 0901:47,

According t. the witnesses, both aireraft were proceeding in
an easterly directfon before the collision. Flight 182 was descending
and overtaking the Cessna, which was climbing in a wing level attitude.
Just before impact, Flight 182 banked to the right slightly, aud the
Cessna pitched nc.cup and collided with the right wing of Flight 182,
The Cessna broke up immediately and exploded. Segments of fragment 2d
wreckage fell from the rizht wing and empennage of Flight 182,

Flight 182 began a shallow right descending turn, leaving a
trail of vaporlike substance from che right ving., A bright orange fire
eruptcd fn the vicinity of the rigat wing and in:reased in iatensity as
the afrcraft descended, Th? aiicraft remained {n a right turn, and both

the bank and pitch angles {ncveased during the descent to about 50° at
impact.

Both aiccraft werc destioyed by the collision, in-flight and
postimpact fires, and impact, There were no survivors. Seven persons
on the ground were killed, and 22 dwellings were damaged or destroved,

The aircraft crashed during daylight hours, into a residential
area about 3 miles northeast of Lindbergh Field. The coordiiates of the
wreckage sites were 32° 45'N, 117° 08'W, Seismological data recorded at
the Museum of Natural History, San Diego, Califoraia, showed that the

in-flight explosion and ground impact occurred at 0901:47.9 and 0902:07,
resgectively,




1,2 Injuries to Persons

Injuries Crew Passengers Others

Fatal 9 1/ 128
Serilous 0 0
Minor /None 0 0

1/ Includes persons on both aircraft,

Damage to Alrcraft

Both aircraft were destroyed.

Other Damage

Twenty-two dwellings were either destroyad or danaged.

1.5 Personnel Information

Al} flightcrew persormel on both atrevaft and controller
personnel wera qualified. The catin crew personnel on Flight 182 were
qualified. (See Appendix B,) Thz Lirndbergh tower local controller's
second-class medical certificate required him to "wear corrective lenses
for distant vision while Ylying.' The wording was incorrect and should
have stated that "the holder shil) wear correcting glasses vhile exer-
cising the privileges of his ajfrman's certificate.,” He was not wearing
his glasses at the time of the accident; his uncorrected distant visual
acuity for both eyes was 20/2%, 14 CFR 65 contains the certification
requirements for "airmen other th n flightcrew members,"” and 14 CFR
65.1(a) designates afr traffic control tower operators as airmen subject
to these requircments; 14 C¥R 65,33(d) requires a control tower operator
to "Hold at least a second-clacs medical certificate,..."

1,6 Aircraft Informiation

Flight 182, a Bdoeing 727-214, N533PS, was owned and operated
by Pacific Southwest Airlines, Inc. The atrcraft was within prescribed
weight and balance limitations for the Flight. There wvere 14,993 1lbs of
jet-A fuel on board un takeoff from los Angeles, California, (See
Appendix C.)

The Cessna 172M, N7711G, was owned and operated by Gibbs Flite
Center, Inc. The ajrcraft was within przscribed weight and balance
limits for the flight and had about 42 gallons of €J-octane gasoline on
board at takeoff. Except for a nmustard-colored stripe on each side of
the fuselege, the aircraft vas painted white,
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1,7 Mcteorological Inforration

At th2 time of the accident, the weather in che San Dxego area
was clear, The surface ohacgcvations at Lindbergh Field were as follows:

0855, record: Clear, visibility--~10 ni, temperature--85°F,
dewpoint-~57°F, winds caln, altineter setting--29.85 inHg,
smoky offshore.

0907, local: Clear, visibility--10 nmi, temperature--85°F,
dewpoint--57°F, winls calm, altimerer setting--29,¢% inHg,
smoky offshore, aircraft mishap.

At 0902, at Lindbergh Field's latitude and longitude the sun's
elevation and azimuth were 28,6° and 111.8°, respectively,

1.8 Aids to Navigation

Not applicable

Ccrmunications

There were no known communications malfunctions,

1.10 Aerodrome Information

Lindbergh Field is located 3 miles ncrthwest of downtown
San Diego, California, and it is served by two runways--9/27 and 13/31,
Runway 9/27 {is 9,400 ft¢ long and 200 ft wide; there 1s an ILS approach
to runway 9,

Two other afrflelds are located within 7 miles of Lindbdergh
Field; North Island Maval Air Station (NAS) is 2 miles south, ard
Montgomery Field is 6,4 miles north-northeast. (See Appendix F,) Each
airport is surrounded bv an afrport traffic area which, by regulation,
18 ".,..that airspace wiinin a horizontal distance of 5 statute miles
from the geographical center of any airport at which a control tower 1is
opezating extending from the surface vn to, but not including, an
altitude of 3,000 ft above the elevation of the airport," Because of
the proxinity of Liudbergh and Montgomery Flelds, their airport traffic
areas overlap worth of Lindbergh Field. (See Appendix H.)

Federal regulatfone govern operations fn and around these
areas. Pertinent sections of these regulatfons are:

14 CFR 91.85(b) 1tnless otherwise authorized or required by ATC,
No person may operate an aircraft within an airport traffic area
except for the purpose of landing at, or taking off from, an
afrport within that area....




14 CFR 91.87(b) No person may, within an airport traffic area,
operate an aircreft to, from or on an airport having a coantrol
tower operated by the United States unless two vay radio commu-

nications are maintained betweea that aircraft and the contryrol
tover.

Betweea 0858 and 0905, Lindbeigh tower was in radio :contact
with six airborne afrcraft: Flight 182 and Cegsna N7711G; Pacific
Southuest Afirlines (PSA) Fliight 766 which landed about 0901:C0; PSA
Flight 207 which rook off at 0901:47; a Coast Guard helicopter which
teft Brown Field at 0904:25; and a Cessna 401, N3208Q, which was flying
between Gatto and Sargo Intersections--5 to 10 nmi west of Lindhergh
Field,

There are several other airfields within a 20 nmi-radius of
Linlbergh ¥ield., (I=e Appendix F,)

1.1 Flight Recorders

The Cesspa was not equipped with any recorders and none were
rzquireld.

Fiight 182 wvas equipned with a Sundstrand FA-542 flizht da*a
recorder (FDR), serial Yo. 3729. The outer case was intact with mechani-
cal damage to the right side of the rear section. The entire unit had,
teen subjected to fire and extreme heat, FIxaminatfion of the pertin..:t
portiorn of metal f511 recording medium disclosed that its surface was
covered completely with heavy crusted depusits. Repeated cheaical and
ultrasonic cleanings finally removed sufficient deposits to permit the
entire record of altitude, indicated aircpeed, and magnetic heading o
be sc2n., However, the traces containing minute marks, vertical accelera-
tion, and radio transmission indications were not visible cver the last
4 min of the flight. This condition created a problem since the wninute
marks vere not available for timing the foil sovenent precisely, aad the
lack of radio transmission indications made correlatfon of the FDR with
the CVR more difficult,.

A readout was made of the last 4 min of thc altitide, indi-
cated airspeed, and magnetic heading traces. (Sec Appendix G.) Tining
¢f this readout was done by measuring spacing of the the eight l-min
rarks visitle on the foil and using their average spacing to deternjae a
time interval constant for the last 4 pin of the readout,

Flight 182 was equipped with a Fairchild A-100 CVR, serial No.
1435, The recorder vas damaged severely and had been subjected to
intense heat. Despite this, the CVR vielded an excellent tape, the last
5 rin of which was tranucribed.




-8 -

At (0901:47, a crunching sound was recordei and disturbances in
the aircraft electrical system were detected on an unused radio channel
in the CVR. Therefore, 0901:47 was fixed as the time of collisiv.,
Electrical power to the recorder ended at 0%902:04.5, or about 2.5 sec
before the ground impact was recordsd on the seismograph,

The CVR also disclosed several remarks which were attributed
to an unidentified voice., The Safety Board could not determine whethes
this unidentified voice was the voice of one of the previously identified
cockpit occupants, or if there was a fifth person in the cockpit,

As Flight 182 descended into the terminal area, the dead-
heading company crewmember engaged tha captain in conversation over a
subject chai was not related to the conduct of the {light; however, the
conversation c~ased at 0900:10, about 3 sec beforc the approach controller
pointed out the Cessna to the crew for the second time, Thereafter,
only the three primary flightorew members talked, and all conversation
was directly related to the conduct of the flight. The flight engineer
was still involved with transmitting infermation to the company's
San Diego operations radio station vntil 4 sec before the collision.
(See Appendix D,)

1.12 Wreckage and Impact Information

Flight 182 crashed o1 a headiag of about ?00° {u a right wing-
low, nosedown attitude. The Ces:na 172 was damaged extensively by the
collision and fell to the ground ir several pieces.

The Boeing 727's fu-rz2lage was damaged severely by ground
impact. The fuselage structure from the cockpit to the airstair compartment
was collapsed almost completely and frapmented; major portions of it
were consumed by orveund fire,

The lef: wing had been subjected to severe ground impact
forces and ground fire. A section of wing was identified from wing
ctation (WS) 301l to WS 601, including the outltoard section of the
No., 4 leading edge siat and the No., 3 leading cdge slat, These slats
were in the extended position, The three flight spoiler panels were
intact, attached to the wing, and in the retracted position,

The right wing «as fragmented completely by ground impact,
Alrost all of the identifiable pleces of wing structure had becen damaged
by either in-flight or postimpact ground fire, or both,

Mcasurcnont of the flap jackscrews showed that the flaps were
in the 15° position at impact,

The empennage, horizontal and vertical stabilizers, and rudder
assemnbly were damaged severely by ground impact and ground fire.
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All three engines had separated from the aircraft and were
found in the main wrecksge area. Except for somz2 of the first stage fan
blades of the Wos. 1 and 3 eagines, which were bent rearward and in the
diraction of faa rotaticn, the blades on the fan and front compressor
sections of all three engines were bent or broken in the direction
opposite to compressor rotation. Metal splatter had adhered to the rear
portions of the combustion chambers, the combustion chamber outlets'
foner and outer ducts, and the concave side of the first stage turbina
nozzle guide vanes, The engines' turbine sections showed evidence of
rotational rubbing between the blades and the turbine cases, and some
low pressure turbine blades were bent in the opposite direction to
turbine rotation. There was no evidence of foreign object ingestion in
the engine fan or compressor sections,

Except for parts of the Cessna's left wing and left wing fuel
tank, the major portion of the Cessna's wreckage fell to the ground
about 3,500 ft northwest of the wreckage of the Boeing 727,

The Cesspa's vertical stabilizer was bent to the left and had
geparated from the empennage., The rudder had separated from the stabi-
lizer and was oent in the same manner as the stabilizer.

The upper structure of the fuselage from the left cabin door-
post ‘o the empennage was crushed downward, and beginning at the leading
edge of the horizontal stabilizer, the fuselage was buckled upward
severely,

Various pieces of thz 3oeing 727's right wing Kruger leading
edge flap system were recovered in the Cessna wreckage. Thase included
parts of the Nos. 5 and 6 flaps, and the forward end of the No. 5 flap
actuator with the piston auad attachment bracket assembly attached.
These pieces were not damaged by fire.

The Cessna's left wing fuel tank was recovered at the Boeing
721's wreckage site, Half of the tank was wissing acrd the remaining
portion was crushed.

The Cessna enyine and propeller separated from the aircrate,
Although the proupeller remained attached to the engine, portions of 2ach
blade section had been torn off. The separatsd portion of the right
propeliler blade was found, The leading ~dge of the blade section had
three small contact marks, and there was a fresh cylfndrical impact mark
about 1 in. in diemeter and 1/2 in, deep within the fracture avea.

A section of the Boeing 727's right wing No. 5 leading edge
flap assembly was identified. A 5-in, portion of the flap actuator's
forward end, including the piston rod assembly, was still attached to
the section. Tae flap actuator rod assembly was in the extended position
and bent about 75° inboard near the actuator, A small piece of thc
leading edgs of the Cessna's propeller blade was lodged beiween the
plston rod and the actuator eand.
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Medical and Pathological Informacion

A review of the autopsics and toxicologzic examinations of thne
Tlightcrews of bLoth aircraft disclosed no evidence of pre-existing
f hysiological problems which cculd have affected their performance.

1.14 Fire

The "essna was subjected to in-flight coliision fire., Flight
182 was subdected to both In-flight fire and severe pround fire,

1.15 Survival Aspects

This accident was not survivable,

1.16 Tests and Research

1.16.1 Study of Pnotogra,i.s

Enlargcements of two postcollision photongraphs trere used to try
to determine the Boeing 727's flight control Jdisplacements and tae
condition of its fuel and hydraulic systems during the latter portions
o>f the flight. {(See Vigures 1 and 2.}

The right wirg, as shown in Figure 2, was studied. The examina-
~ion revealed thzt the Nos. 5 and 6 leadiag edge fiaps weve missing, a
noriion of the No. 5 lead. ag edge slat was missing, and a large portion
of the wing's lcadiry edge back to about the fron: spar was peeled off
the afrcraft,

Hydraulic tubing from both the Systen A and the standby
hydiaulic systems was routed to the leading edge devices forward of the
front spav., If was not possible to determine frem the protographs if
the tukes were broker or flattened. The B hydrauli: system's tubing was
located just aft of the reer spar of the wing. Because the extent of
danaze that could have existed in that acea could not be determined, the
status of the tubing could not te deteimined.

Fuel 1lines from the fuel pumps to the fueél p.essure sensors
were located irmedia‘ely behind the Jeading edge flaps. These lines
contain fuel unde~ pressure and, i{ severed, wo-1ld spray fuzl out as
long as the tvel pumps were operating. Becausa of fire wiuich covered
the aft section of the wing in the area of the {nboard aileron, it was
not possible vo ascertain whether any of the surfaces in that area were
nissing.

Except for the upper and lower 1udders, which were centered
che first photograph and positioned 10° left in the second, the deflections
of the other control surfaces in both pictures were the same, The left
wing flfzht spoilers were full up; the left wing ailerons were full up;
sne right wing outboard afleron was down; the elevators were almost fuiil
up; the trailing edge flaps were extended to 15°; and the leading edce
devices were extended fully,




Figure 1. T7light 182 after colliding with the Cessna.

Figure 2. Flight 182 descending. (Photo taken after Figure 1)

Photographs: Copyright 1978. Hans Wendt.
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1.16,2 ggobable Ground Track Plot

Data from the FDR readout, CVR, and ATC communications tran-
scripts, D-log plot informatlon from the Los Angeles Air Route Traffic
Control Center (ARICC), Cessna 172 performance data, and seismological
Jdata were used to reconstruct the probable ground tracks of Flight 182
and the Cessna, Time correlatfor. of the FDR ond CVR data was achieved
by ratching identifiable aberrations of the /DR's altitude, airspeed,
and heading traces with similar eventcs on the CYR, (Sce Appendix H.)

The ground tracks showed that Flight 182 overflew the Mission
Bay (MZB) VORTAC, turned left to a heading of about G90°, and maintained
that hezding until the collision, At the time of collision, the alti-
tude trace was about 2,600 ft, The track showed that Flight 182 flew
about 4,2 mfles south of Montgomery Field., The ground tracks showed
that the Cessna turned to the northeast just west of Lindbergh Field and
maintained tlat approximate heading for about 1 min., At 0900:45, tne
Cessna turned right to a heading of about 090° and maintained that
approximace heading until the collision.

1.16.3 Cockpit Visibility Study

The cockpit visibility study was based on a series of photo-
graphs taken with a binocular camera mounted within the cockpit of a
Boeing 727-200 series aircraft at the design eye reference points for
the pilot and copilet seats and at an arbitrary eye position for the
observer seat, Similar photographs were taken from inside the cockpit
of a Cessna 172 with the camera mounted at the pilot's design eye reference
point. Another set of photographs was produced for the Boeilng 727 with
the camera mounted 5 ins. forward of the pilots' normal design eye
reference points and represents a pilot leaning forward 5 ins. to search
for an airborne target. This position was called the alecri position,
Since the exact position of the flight engineer's seat during this part
of flight could not be determined, binocilar photugraphs were not made
for his position.

The photngraphs show a panoramic view of 'he window configera-
tion as seen by the crewmember as he rotates his head from one extreme
side to the other., Visibility from the right cockpit seat was simulated
by reversing the negative of the photograph taken from the left cockpit
seat., A grid of horizontal and vertical lines in 5° increments was
super imposed over the photographs. Each photograph contains 17 noints
which represert the calculated location of the target aircraft on the
viewing aircraft's windshield from 170 sec to 10 sec before the collicion.
The points--which are numbered from 1 to 17--were plotted at 10-sec
intervals. The plotted target points take into account the heading,
pitch angle, and baak angle of the viewing aircraft. (See Appendix E.)
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The photographs taken from the captain's and first officer's
seats showed that the Cessna would have been almost centered on their
windshields from 170 sec to 90 sec before the collision, and thereafter
it. was positioned on the lower portion of the windshield just above the
windgirield wipers, Movemant to the alert position elevated the position
of the Cessna targets during the iast 80 sec slightly, The view from
the observer's seat showed that the Cessna target, for the most part,
would have teen hidden by the captain's head and shoulders and aircraft
structure.

The photographs taken from ihe Cessna showed that at 90 sec
beforc the collision Flight 182 would have been positioned on th~ upper
portion of the left door window for about 10 sec, The remainder of the
time it was hidden behind the cockpit's ceiling structure,

The Boeing 727-200 serics is equipped with a design eye
reference point locator on the post between the two windshields to
provide guldance to both pilots in adjusting thefr seats so that their
eyes are near the design eye reference point. The device consists of
three balls in a triangular arrangement, two of which will be aligned
when ecach pilot's eyes cre near the design eye reference point, Several
members on the Safety Board's Visibility Study Group sat in the left and
right pilot seats and adjusted the seat using the locator device until,
in their fudgment, their eyes were 2t the design eye reference voint.
Each subje:t repocted that, with their seat so adjusted, the glareshield
did not mas% or interfere with their view of the instrument pane’ displays.

Fed2ral and company regulations do nct require pilots to
adjust their scats so as to position their eyen at the design eye
reference point. The chief pilot of PSA testified that he and other
company pilots are not able to efither move the aircraft's rudder pedals aud
elevator column to their stops, or see the entire instrument panel when
the pilot's seat is positioned to place thelr eyes at the design eye
reference point, In order for him to obtain full use of the controls
and full visibility of the instruments, it was necessary to move his
seat slightly aft., He also testified that the company recommends that
the pilot position his seat te place his eyes at the design eye reference
point, and then move it as little as possible to scan all his instruments
and have full displacement of the aircraft controls., According to him
the seat movement to achieve this was "probably no more than 1 inch
aft." However, other comnpany pilots stated that the seat had to be
moved both aft and down,

1.17 Other Information

1.17,1 Air Traffic Control Procedures

Recomended procedures for the control of afir traffic are
contained in the Air Traffic Control Bandbook 711C,65A., All handbook
paragrapl s cited herein were in effect at the time of the accildent,




- 14 -

Safety advisories based on conflicting traffic are contained
in paragraph 33, which requires the controller to issue a safcty advisory
to an aircraf: under his control if he is aware the air:raft is in
unsafe proximity to other uncontrolled aircraft, The controller may
discontinue the issuance of further advisories if the piloc fnforms h.m
that he is taking action to correct the situatfon "or has tue other
aircraft in sight.,” Paragraph 33b states:

"A{reraft conflict advisocy--Immadiately issue an advisory to

an afrcraft under your control if you are aware of an aircraft

that is not under your control at an altitude which, in vour
judgment, places both aircraft in unsafe proxinity to each
other, With the advisory, offer the pilot an alternate coursc
cf action when frasiblc,”
The paragraph contains three examples of recomaended terminology for
this advisory. All the examples rcquire the controller te either vector
the aircraft to a new heading or clear it to a new altitude, or both.

Paragraph 490 states that "afrcraft may be separated by visual
means vhen other approved separation is assured before and after the
application of visual separation.” Paragraph 490a permits the applica-
tion of visual separation within the terminal area provided.

"(1) You are i1 communication with at least one of the

aircraft invclved, and,

(2) You see the afrcraft aund maintain visual separation
between them or,

(?) A pilot sees another aircraft and you instruct him
to maintain visual separation from it, If the airciaft
are on converging couvses, inform the other aircraft
.hat visual separation is being applied "

The controllec is required to issue traffic advisories as an
additional service. Paragrapn 511 states that the cortroller should
{ssue this informa:ion to an aircraft on his frequency when, in his
judgment, "their proximity may diminish to less than the applicable
separation minima, Frovide this service as follows:

"a, To radar identified ajrcraft:

Traffic, twelve o'clock, one zero miles, southbound
DC-8, one seven thousand."

The controller can, if requested by the pilot, issue vectors
to help him avoid the traffic, provided the aircraft being vectored is
within his area of jurisdiction ur coordination has been effected with
"the sector/facility in whose area the aircraft {s operating.”

Paragraph 511a(6) states, "If the pilot informs you hc does
not sce the traffic you have issuod, inform him when the traffic is no
longer a factor."
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Paragraph *5Cc authorizes a controller to clear a radar
controlled aircrafc for a visusl approach provided:
(1} Potential traffic conflicts with other aircraft nunder
your control have been rosolved, and
(2) The aircraft is and can remain in VFR conditions, and,
{3) At Tower Controlled Airports, th= tower is informed
of the afrzraft's position ...."

1,17.2 Air Traffic Control Proceiures fu the San Diego Area

The procedures cited herein are based upon facility crders and
letterz of agreement which were in effect at the time of the accident,

A circular Terminal Radar Service: rrea (TPSA) overlays a
portion of the San Diego terminal area afrspace. (See Appendix F,)
Within the TRSA, ATC provides radar vectoring, sequencing and separation
fur all IFR and participating VFR aircraft. Service proviued within a
TRSA is called stage IIT cervice. The tase alcitude of the TRSA o.er
and in the immediate vicinity of Lindbergh Field is 4,000 ft.

Stage II service was provided to participating aircraft in the
area around Lindbergh Field below the TRSA., The services provided were
full time radar vectoring and sequencing of all arrivals and traffic
advisories to aircrart. .

The San Diego Approach Control Facility is on the Miramar
Naval Air Statfon (NAS) about 8 rumi uorth of Lindbergh Field, This
facility had an ASR-3 radar 4/ and an autonated radar terminal system
(ARTS) computer. Its xadarscopes displayed an aircraft's primary and
gecondary transponder returns and alphanumecic data tags for transponder-
equipped aircraft. The facility did not have recording equipment avail-
able to record and retain radar data., Roth Flight 182 and the Cessna
were equipped with eltftule encoding transpcnders, and their data tajs
displayed their identifications, computed groundspeeds, and altitude
reaaouts,

The ARTS computer at the facility was equipped with an auto-
matfic data blogk offset function (auto-offset) which is desircaed to
prevent the data blocks from merging, The auto-offset func.ion is
asasigned the lowest yriority in the executive scheduler of the ARTS
computer, When the computer predicts that the data blocks of afrcraft
on a controller's radar display are about to merge, the data block will
be offset 90° from its position to an area around the aircraft's radar
return on the display where there {s the most room to write, The auto-
offset function is display oriented, ani automatic offsetting 1is limited
to those aircraft tracks which are being controlled by the display and
have full data blocks., A controller can inhibit the auto-offset function
at his display by making the appropriate entry into the computer through
the data entry keyooard at his radar display, There are no lights on
the keyboard, or symbols on the display to indicate to a controller that
the auto-offset function in his display efther {ir inhibited or enabdled.

4/ Search radar which prEQides azimuth and range information at

lower levels of flight within a 50 smi range of the airport,.
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The coordinator and approach controller were working at the
same radar display and had taken their position about 14 min and 21 min
before the collision, respectively. Both ccntroilers said tnat they did
not reccllect inhibiting the auto-offset functicn at the radar display;
however, they could not state whether the function was inhibited or
enabled while they were working their positians,

A controller can offset data blocks on his display manuaily 1f
they merge and “he auto-offset function eithcy is inhibited or fails to
operate. The data blocks can be offset in any direction the controller
wishes by a keyboard entry into the ARTS computer.

tTh. radar and transponder data at the approcach contvol facil-
ity was transmitted via microwave link to Lindbergh tower, where it was
displayed on a bright radar indicator tower equipment 4 (BRITE 4) which
hung fron the tower ceiling directly above the local controller's position.
This equipment did not display alphanumaric data or altitude readouts.

The control of afr traffic within the San Diego area 1is
governed ty var us facility orders and letters of agreement between the
particips .ing facilitfes, Mirarmar Order NKY,206G, "Lindbergh Sector
Operatiors," states that all southbound turbojet and turboprop aircraft
that are executing a VFR or visual approach to Lindbergh Field "shall be
instructed to maintain at or above 4,000 feet until clear of the Montgomery
Airport traffic area."

The fnvestigatvion disclosed that not all coutroller personnel

were adhering to the procedure. Some approach controllers ccomonly
cleared aircraft for a wisual approach and monitored its alti.ude readout,
If it appeared that the aircraft would descend belox 4,000 £ before or
while in the Montgomery airpoxt trafffc area, the controlle: would stop
the descent or effec* coordination for the descent with the Montgomery
Field tower.

Controllerc at the Cun Diego Approach Contyrol Facility stated
that the traffic areas of Montgomery and Lindbargh Field overlap and
that a straight line drawn between the intersecting roints of the cir-
cumferences of the two air traffic areas defined the extent of each
field's traffic area in the region of the overlap. The largest segment
of this line. if constructed, iies north of the 030° radial of the MZ3
VORTAC. The controllers stated that aircraft south of this line were
cutside Montgomery Field's traffic area and need not be restricted.
However, there was no letter of agreement or order refiecting this
concept. (See Appendix H.)
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The two controllers at the San Diego approach control involved
in controlling Flisht 182 stated that {t did not enter the Montgomery
Field airport traffic area. The apprnach controller stated that since
Flight 182 was not going to enter the Montgomery traffic area, he did
not issue the 4,000-ft restrvictfon. He safd that he used the MZR
VORTAC's 090° radial as the demarcation liue for the Montgomery alrport
trafric area; "if they ur: going to remain south of that they are aot
going to be i1 Montgomery's traffic area.... PSA was south, he was
approximately 1 to 2 miles north of Lindbevgh."

The coordination procedures between San Diego approach control
and Lindbergh tower are contained in the Septeamber 17, 1978, letter of
agreerient between the two facliities. As a result of this letter, the
Lindbergh tower was a limfitad radar approach control facility. The
tower wzs authorized to provide approved separation "between IFR air-
craft, betweecn IFR arnd Special VFR ajrcraft and between Special VFR
aircraft as specified in the current Air Traffic Cortro) Handbook."
However, in accordance with paragraph 3C{1l) of che letter, the tower
must iusure that afrcraft receiving this service remain withia the
coufines of the prescribed airspace set forth in the letter. The
prescribed airspace extends 4.7 nmi east and west of runway 9/27's
threshold and is about 1.6 nmi wide at these distances. Lindbergh towver
controllers' authorization to provide radar separation services was
limited to those ajrcraft operations conducted within the confines of
the prescribed airspace,

According to the letter of agreement, the approach =ontrol
facility would issue approach clearances and provi'e the toner with the
arrival sequence of ail aircraft sequenced to the afrport o. uirport
traffic area. Approach control will initiate a radar handoff withiu the
coverag~ of the BRITE 4; this coverage encompzsses a 15-nmi radius of
Lindbergh Fieid.

The vower's use of the BRITE 4 radar was covered in SAN Order
7110,23B, November 10, 1977, The pertinent portions of the order are:

"4a(l) Use of BRITL & shall be limited to radar monitoring
and the issuance of traffic iaformation, It is an aid to
the Local Controller in extending his visual range and in
assisting in the spacing and sequencing of aircraft., It
does not relieve the controller from the responsibility of
visually scanning the surrounding airspace,

4a2{2) Controllers using the BRITE 4 to determine the
relative pogitions of aircraft are not to be considered to
be exercising radar coatrol so loug as vectors are not issued.

4b(3) Tower controllers shall not:
(a) Assign a heading
(b) Give a vector or use turns for radar
identification’
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The controllers i the Lindbergh towar were not radar qualified. The
local control positisn in tiie Lindbergh tower faces south aud overlcoks
runway 9/27, In order to see traffic on the north side of the tower,
the controller mus% turn 180° from his position.

Although the orde: did no: relieve the controller "from the
responsibility of visually scanning the surrounding airspace,' the tcwer
local controller stated that he did not actually see Flight 182 until
after the collision, Ths 0900:37 advisory, "PSA one eighty two, Lindbergh
Tower, traffic twelve o'clock, one mile, a Cessna,' was based on his
observation of the radar returns on his BRITE display, At 0900:44
Fiight 182 answered, "OK, we had him there a minute ago" and the controller
responded, "One eighty two, roger."

According to the ATC transcript, at 0900:49, Flfght 182 told
the local contrcller, "Think he's passing cff to our 1ight" and the
controller answered, "Ruger.'" The local controller said that he did not
remember hearing the word "think," bat he d1d hear "passing.” The local
controller said that the communication "meant that he was passing a
Cessna to his right." HKe later tectified, “That when PSA 182 first said
that we bad him a minute ago and later caue back and ind{icated that he
was passing off Lo the right, it told me that PSA knew as much or more
about the traffic than I did, and I did not relay any further information
to him,"

1.17.3 Conflict Alert System and Procedures

An automated conflict detection system called "confl'ct alert”
had been incorporated into the San Diego ARTS IIl to alert controllers
of closures between two or more aircraft. The ccnflict alert system had
the No. 4 priority in the computer's executive programmer. The system
menitors separatfon between tracked Mode C aircraft 5/ and provides an
alare when a conflict situation is detected. The conflict alert system
projects a horfzontal and vertical voluma of airspace around a target to
a future position point. Whenever the airspace envelope assoclated with
an aircraft is predicted to overlay the airspace envelope of another
aircraft, a conflict situation is likely and the controller is furnished
a visual alarm--the characters "CA" blink on the top line of the data
tags--and a 5-sec aural alarm sounds,

To reduce nuisance alarms around an airport and its anproaches,
three types of airport areas have been establighed and each type of area
has different separation parameters, Type I and II areas are around a
major or satellite airport and extensions to accommodate IFR approaches.
Type III includes the remaining aresz outgide the Type I and II areas.

5/ Alrcraft equipped with an altitude encoding transponder.
2 quipp
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The conflict alert which sounded at the San Diego Approach control was a
Type 111 airport area alert, and its separation parameters wer2 as follows:

Altitude: (%) 375 ft.

Lateral: 1.2 nai

Parallel: 1.2 nmi

Look ahead: 40 sec
Any track projections which would intrude into these areas would initiate
a conflict alert. The conflict alert for Flight 182 and the Cessna
began at 0901:28,

The action to be taken by the controllers in the event o a
conflict alert is contalned in Paragraph 723a of the ATC Handbook which
states:

"hen a conflict alert is displayed, take appropriate action

to resolve the confliction, Initiate coordination with the

controller involved to determine the best resolution if the
alert involves an aircraft:
(1) Ir another controllers ailrspace
(2) Under position/track control of another controller
(3) In handoff status

Coordination is not necessary, if immediate control action is

required to maintain separation or both ajrcraft will be under

your control in adequate time to insure separation."

The approach controller stated that when he heard and saw the
conflict alert he discussed the situation with the coordinator. At that
time Flight 182 was no longer on his frequency, the tarjets were beginning
to merge, the aircrafts' data blocks were overiapping, ind he was not
able to discern their altitude readouts, Although the data blocks could
have Leen offset by a keyboard entry into the ARTS cumputer, the controller
d1d not try to reposition them, MHe said that he hud pointed out the
traffic to Flight 182; the flightcrew had stated that they had the
traffic in sight and that they would maintain visual separation from the
Cessna. As far as he was concerned, there was no conflict, and therefore,
no further action was required. He saia that the coordinator concurred
withk his decision, and the coordinator corroborated his testimony. At
0901:47, the approsimate time of the collision, the controller did
advise the Cessna again that Flight 182 was in his 7icinity and had hin
"in Sight .ll

the San Diego Approach Control's conflict alert system was
commigsioned August 7, 1978, Since that time the facility has experi-
enced an average of 13 conflict alerts per day, Scme or these were
nuisance alerts; however, it is not known what percentayge of these
alerts were nuisance alerts,

The approach contreller and coordinator stated that they were
not startled by the alert, because they werc accustoned to experiencing
then during their duty shifts and because of the many conflici alerts
where there either was "no actual conflict” or no aircraft close encugh
to require further action, The approach coordinator said that anytine
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there are two aircraft in proximity under circumstances similar to those
of Flight 182 anc the Cessna, one can expect the conflint «lert to
activate. He also said that whenrver re was directly involved with a
conflict alert on traffic he was controlling, he wus not required to
take further action or to inform the pilots of the aircraf: of the
conflict,

1.17.4 Pilot Responsibiiities

The pilot's responsibilities for conducting either an IFR
flight, or VFR flight, or both are coatained in 14 CFR 91, i4 CFR
91.67(a) states that when weather conditions permit, regardless of
whether a flizht is conducted under V¥R or IFR, "vizilance shall ke
naintained by each nerson operating an alrcraft so as to see and 2void
other aircraft in comnliance with this section, When a rule of this
section gives another atircraft the right of way he shall give way to
that aircraft ard may wor pass over, under, or ahcad of it unless well
clear.” 14 CFR 91.67(e) states, "Each aircraft that is being overtaken
has the right of way, and each pilot of an overtaking afrcrart shall
alter cource to the right to pase well clear.”

14 CFR 91,75(b) states, "Except ir an emergeacy, no person
may, in an area in which aiv traffic control is exercised, operate an
afrcraft contrary to an A1C Instruction.” The regulation also states,
"If a pilot is uncertain of the neaning of an ATC clearance, he shall
fmmedlatelv request clarification from ATC."

Other informatfon is published by the FAA in the Airuman's
Information Manual (AIM). The manual "i5 designed to provide airmen
with basic flight Information and ATC procedures for use in the Narional
Afrspace System (NAS) of the United States.... This ranual contairs the
basic fundamentals required in order to fly in the US NAS."

The AIM contafins a discussion of the procedures and dutles of
pilots and contrcller when a pilot is cleared to maintain visual separ.tion,
It states on page 54:

"2, A pilot's acceptance of traffic information and instructions
to follow another atrcraft or provide visual separation from

it is considered by the controiler as acknowledgement that the
pilot sees the other afrcraft and will maneuver his aircraft

as necessary to aveid it....

3. When pilots have been told to follow another aircraft or
to provide visual separatisn from it, they should prooptly
notify the controller if they do not sight the other afrcraft
involved, if weather conditions are such that thney cannot
naintain visual contact with the other aircraft to avoid it,
or 1f for any reascon they cannot accepc the responsibility to
pvovide their own separaticn under these circunmstaaces,”
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According to the testimony of the controllers and the assistant
chiet flight instructor of the Gibbs Flite Center, the 0859:56 traas-
nission frem approach control to the Cessna only impased an altitude
linftation on the pilot, he was not required to maintain the 070° heading.
Herever, the assfistant chief flight instructor testified that he would
expect the piiot to fly the assigned healing or inform the controller
that he was not able to do <o,

The chief pilot of PSA testified that his pilots were familiar
with visual approach procedures, He estimated that about 25 percent of
the company's approaches were visual approaches,

The chief piluc testified that upon receipt of a traffic
advisory the company required the flightcrew to "lcok for the traffic
until you sight him or acknowledge thai you do not have him in sight "
After the fraffic was sighted, the pilot was to keep it in sight until
it war no longer a factor to his flight. This solicy fncluded all three
flight crawmenbers. The filight engincers role in this procedure is set
forth in the ceonpany's Basic Flight Cperations Manual, page 6,10,
pardgraph 1Z:

"4ssist the pilots in raintaining a traffic wvatch., Particular
attention should be given to delaying paperwork and radio
contacts until such time as en route traffic is at a minimunm.
Koutine paperwdork and radio contacts should be plained to be
acconplisned at altitudes above 10,000 ft."

The chief pilol stated that the instruction to maintsin-visual-
separation was a valid clearance and that the company pilots were
trained to comply with it in the sume way they would comply with any
clearance., TIf the pilot lost sigh* of the traffic from which he was to
maincain separation. it was his responsihilits te advise ATC of that
fact, He also stated that the material contained in the AIM describing
the pilot's responsibilities was not quoted in the company's €light
operations mawal; however, he thought that the nanual reflected {its
nmeaning.

He tectified that the cofipany used the AIM to extract infor-
mation to be presented In their grouad school classes, They also kee, o
current copy in the pilots' lounge for the flightcrew's reference and
study,

1.17.5 Boeing 727 Yydravlic Systems and Flight Controls

Hydraulic power is provided by tliree indenendent sources--
system A, systen B, and the standby system. System A pressure is
provided .y engine driven pumps on the Nos., 1 and 2 engines. System B
pressure is provided by two electrically driven punps. and standby
system pressure is provided by one clectrically driven pump. Normal
pressure for the systems is 3,00 psi,
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All flight controls are hydraulically powered., Mechanical
inputs from the cockpit controls position the control valves which
determine the hydraulic input to the power units. The control surfaces
are held in position regardless of airloads until repositioned by a
change to the control valves,

The ailerons are powered by hydraulic pressure from the A and
B systemws, and either system will operate them., Full aileron travel is
35°. 1In the event hydraulic pressure is lost, the ailerons can be
operated manually (manual reversion); however, one-third additional
control wheel movement is required in the manual mode than is required
in the pover mode for the same control deflection,

The flight spoiler system 1s operated by systems A and B
hydraulic pressure, and there is ne manual reversion or alternate system
backup 1f pressure is lost in these systems. The two outboard spoiler
panels in each wing :re operated by system A pressure; the three inboard
panels in each wing are cperated by system B pressure. The maximum
deflection of the panels when operated in the spoiler mode is 30°,

The left and right elevators are independent of each other,
and are operated by pressure from systems A and B, Pressure from either
systen will operate them {f either the A or B system is lost. Manual
reversion, similar to that in the alleron system, is available; however
twice as much control column movement is required in the manual mode
tnan in the power mode to achieve the same control deflection,

The upper and lower rudders operate independently. The upper
rudder is powered by reduced system B pressure and there is no manual
reversion or alternate system pressure supply if the B system fails,

The lower rudder is powered by reduced system A pressure when
the trailing edge flaps are retracted. When the tratling edge flaps are
lowered, hydraulic pressur~ tc the rudder is increased, There is no
manual reversion for this rudder, but it can be operated by a standby
system.,  Jhe shutoff valve in the lower rudder module on Flight 182 was
found in the No. 1 position, which indfcated that the stardby system had
not been activated.

1.17.6 Other Afrcraft in the Lindbergh Field Area

Sixteen witnesses sald they saw a third afrcraft in the
vicinity of the collision. Two witnesses described an afrcraft heading
north; three described an aircraft heading west; six described an 2ir-
craft heading east; four saw an aircraft but were unable to plac=: it on
any heading; and one witness saw a twin engine afrcraft circling the
accident si“e after the smoke begun to rise. This aircraft left the
site on a .ortherly heading,
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Three of the four witnesses who were unable to place the
aircraft on any heading were located over 5 mi from and either north or
northwest of the toilision site. Two of these witnesses saw a third
aircraft but were unable to fix efther its location or altitude; the
third said it was just south of the collision and slightly above the
collisfon altitude., Tae fourth witness--who was about 2 ml weest of the
colliston--saw a third aircraft just before tlic collision, He said it
was "considerably south' of the Cessna and Flight 182,

The two witnesses who saw an aircraft heading north were 1 to
2 mi east of the collision site, One said that the aircraft was 1 mi
northwest and higher than Flight 182 at or right after the c¢a2llision;
the other said ti.e aircraft was 1 mi northeast and hLigher than Flight
1832 at or right after the collision. Both said that the small airecraft
flew off in a northerly direction,

The three witnesses who saw an aircraft flyirg in a -2sterly
direction were located over & mi from the collision site,. One witness
saw an aircraft about 2 min before the collision and it was about &4 mi
southeast of the collision site, The other two witnesses saw an air-
craft fly past the crach site after the collision; one said the air-
craft he saw was about two-thirds of the way up the smoke plume rising
from the site, and the other said the aircraft he saw was a black twin-
engine aircraft.

Except for one witness who was 6 mi north of the collision
site, the five other witnesses who saw an aircraft on an eastbound track
were within 1 to 3 mi of the collision site, The most distant witness
saw an aircraft about 3 mi behind and below Flight 182. Four witnesses
saw aircraft which were on eastbound tracks about 1/2 to 2 mi north of
and slightly behind Flight 182 at or about the time of the collision.
Two of these four witnesses said the aircraft was higher, or much higher
than Flight 182; one said it's altftude was about 1,500 ft; and one said
it was a twin-engine aircraft and it was "lower than the normal jet
pattern.” The lagt of these five witnesses was about 3 mi southeast of
the collision site. This witn~ss saw two ..all aircraft flying east,
The flirst passed from her view &nd she cont’nued to watch the second
small aircraft for "approximately a minute before PSA came into view."
She continued to watch Flight 182 and the second aircraf’ until the;
collided,

During the investigation the witness group selected 25 state-
ments as representing the observations of thosa witnesses who had the
best view and recollection of the accident, ~hree of these 25 saw a
tiird aircraft and their observations are included above; 8 stated that
they did not see a third aircraft in the vicinity of Flight 182 and the
Cessna; the remainder made no reference to the presence of other aircraft
in their statements,
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Two afrcraft which were in the vicinity of the coliision were
identified. 4 Becchcraft Baron inbound to Montgomery Field passed over
the Mission Bay VORTAC at 1,200 ft and landed at Montgomery Field,
After landing and turning his aircraft off the active runway, the pilot
saw Flight 182 on fire and descending,

A Grumman T-Cat--a low wing monoplane--was proceeding northbound
from Imperfinl Beach to Gillespie Field at 3,500 ft, As the aireraft
crossed the intersection of highways 15 and 1-94--about 5 mi east of
Lindbergh Ficld--the pilot saw Flight 182 on downwind leg for landing.

He pointed it out to his student pilot, He also pointed out other
aircraft which were to the right, or east, of his projected course. He
d1d not see any aircraft between his afrcraft and Flight 182, and he did
not see the Cessna. He did not sec the collisfon, but did see Flight

182 descend and crash, He contacted San Diego approach control, and
immediately proceeded to the crash site. He circled the site in a right
turn at 3,500 ft for about 5 min. The smoke plume was rising but 1t did
not reach his altitude. He safd he caw tnre Coast Guard rescue helicopter
coming up on the crash scene and he left almost immediately and proceeded
in a northerly direction toward Gillespie Field,

The controllers at the San Diego approach control said that,
except for the traffic they reported to Flight 182, they did not sce any
primary or secondary targets that could have been cousidered as a factor
to the flight,

The Lindt~rgh tower local controller said that he did not
observe ary targets around iYight 182 at the time of the collision on
his BRITE 4 display.

In addition, numerous ruans of D-log plot data used to plot tha
ground track were examined. A number of primary target returns were
recorded, but no logical ground track for these returns could be estab-
lished. The targets were numerous and could be classified as typical
grourd clutter. There were no data points that could be identified
positively as a primary return from an aircraft,

2, Analysis and Conclusions

2.1 Analxsis

The flightcrew of Flight 182 and the pilots of the Cessna were
certificated properly and were qualified for the flight., There was no
evidence that medical problems affected their performance.

The controllers in the San Diego Approach Coatrol Facility and
the Lindbergh tower were certificated properly and were qualified to
exercise their duties. Although the local controller at the Lindbergh
tower was not wearing his glasses as required by his medical certificate,
the evidence showed that this irregularity did not contribute to the
accident,
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Both aircraft were certificated, equipped, and maintzined -.n
accordance with regulatjons and approved procedures., There wes no
evidence of any malfunction which could have caused or contributed to
the collisiou; Flight 182's engines were nut damaged by in-flight
foreign-object ingestion.

While the evidence showed that the air traffic ~ontrol ser-
vices provided Flight 182 and the Cessna were appropriate for the ATC
environment, it also disclosed that controller personnel did not comply
with the provisions of one facility directive and that two traffic

advisvries did not comply precisely with the prescribed procedures of
FAA Handbook 7110.65A,

Contrary to Miramar Order NKY 206G, the approach controller at
San Diego approach control did not direct Plight 182 to maintain 4,000
ft until clear of the Montgomery Fleld airport traffic area. The con-
troller said that Flight 182 was outside the area when he cieared it for
the visual approach and that he monitored its course on his radar.
Since the flight did not enter the Montgomery Field airport traffic
area, he said there was no need either to place the restriction on the
flight or coordinate its passage with Montgomery Field, His deter-
mination was based on the fact that Flight 182's cource placed it south
of the MZB VORTAC's 090° radial which, to him, constituted the end of
the Montgomery Field airport traffic area and the beginning of the
Lindbergh Field afr traffic area. However, Fiight 182's ground track

showed that 1t passed about ,8 mile inside Montgomerv Field's airport
traffic area.

-
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The purpose of the altitude restriction in the order was to
avoid a potential conflict with Montgomery Field operations, In this
instance neither aircraft was a Montgomery Field operation, One could
infer that, had the restriction been applied to Flight 182, the two
aircraft would have remained separated and that, even though the Cessna
wag not a traffic operation protected by the order, the faflure to apply
it was a caugal factor. This inference might be valid 1f the controllers
had taken no other action to insure that they were separated; however,
they did take other action. The evidence 1is conclusive that the controllers
pointed out the traffic to Flight 182 and then applied approved traffic
separation procedures to geparate the aircraft,

i
1
!
;
3

After Flight 182 .u: cleared for the visual approach, it was
still an IFR flight although it was operating in visual flight conditions.
Federal regulations required the crew to 'sce and avoid" other aircraft.
Stage II ralar services are design:l to aid the pilot in accomplishing
this regulavory responsibility, Tius, beginning at 0859:30, Flighi 182
was given thrze traffic advisories by the approach controller, and one
by the Lindberh tower local controller. At 0859:30, Flight 182 was
advised of traffic 1 mile in front of it and heading in a northerly
direction, The crew's response indicated that they did not see the
ajrcraft and were looking for 1t, The controller stated that this was
a primary radar return, that it had passed Flight 182 and that he had
no idea of its altitude or where it went after that.
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At 0859:39, the approach controller advised Flight 1&€2 of
"additional traffic'" and deccribed the aircraft type, locatfon, heading,
and altitude, Tne advisory described the Cessna's heading and its
position in relation to Lindbergh Field. At 0859:50, the first officer
told the approach controller that "Okay, we've got that other twelve."

At 0900:15, the approach controller again advised Flight 182
of the Cessna's position and altitude, Since this traffi: advisory did
not contain the direction of traffic movement or the aircraft type, it
did not meet the requirements of Handbook 7110.65A, paragraph 511,
However, at 0900:21, the first officer saic, "Got em", and 1 sec later
the captain told the controller, "Traffic in sight.'" The approach
controller cleared the flight to maintain visual separation and to
contact the Lindbergh tower, and the captain answered, 'Okay."

The acceptance of a "maintain-visuval-separation' clearance
requires that the pilo: separate his afrcraft from traffic that has been
pointed out to him. While there was no doubt that the controller was
pointing out the Cessna to the ccew of Flight 182, the question arices
a1 to whether the flightcrew was referring to it when they called
"traffic in sight.”

The two traffic advisories concerning the Cessna placed it at
1,400 to 1,700 ft, northeastbound, just north cf Lindbergh Field, and in
front of Flight 182, If the flightcrew had identified another aircraft
as the Cessna at this time, then it is logical to assume that it was
flying in the samc area about the same time as the Cessna and on a.
similar course and altitude. In order to be flying in this area it
would have had to have been operating within uniadbergh Field airport
traffic area., About the tiuwe of the collisfion Lindbergh tower controllers
vere in radio contact with two airborne ajccraft--Flight 207, a Boeing
727 which took off at 0901:47, and a Cessna 401, N3208Q which was 9.5
nmi east of the field, Therefore, if a third aircraf: was operating in
this area its pilot was doing so in violation of Federal regulations.

All of the witnesses who saw another aircraft in the vicinity
saw it either immediately before, during, or just after the coliision;
however, no one saw another small aircraft just north of Lindbergh and
on a northeasterly track at the time the Cessna was in the area. Thus,
it was necessacy to determine if any of thege aircraft could have
transited the area north of Lindbergh ot the time the Cessna was sighted
by the flightcrew of Flight 182,

It was highly improbable that there were 16 different small
aircraft in the area during the time interval described above; however,
there was no one aircraft track that was supported by a majority of the
witnegses. The aircraft sightings--based on their ceported flight
paths--fell into four groups: aircraft on a northerly track, on an
easterly track, on a westerly track, and those for which no track could
be determined.




The two witnesses who saw an af -craft fly north are in fairly
close agreement as to its locatfon, =ltitud2, and course. Since both
witnesses placed the atrcraft {n an area 1 mi north of and higher than
Flight 182, it seems probable that they are describing the same air-
craft. However, it is unlikely that a small aircraft of the Cessna
category would have the performance capability to proceed from the
probable sighting area north of Lindbergh Field, climb to an altitude
above the collision height, turn, and be established on a northbound
track {n the time interval between the flightcrew's sighting of Cessna
N7711G and the collision. Since the pilot of this third aircraft would
have to have been flying within the Lindbergh Field airport traffic area
with no intention to land there, or intendiing to land without contacting
the tower, he would have been in violatfon of pertinent Federal regulations,
The more logical assumption would be that the pilot overflew the Lindbergh
area on a northcound track at 3,000 ft or above and was not in the same
arez as the Cesgsna,

Five of the six witnesses who saw aircraft ou an easibound
track are in some agreement. All said it was behind Flight 182 when
they saw it, Three placed 1t about 3/4 to 1 mi north of Flight 182, and
one sald it was 2 mi north. Since it was improbable that five small
afrcraft were in this vicinity simultaneously, it would appear they were
describing the same afrcraft. However, there ig little or no agreement
thereafter. One witness said it was a twin engine aircraft flying below
the vormal "jet pattern." Two said it was below the collision altitude,
while two said it was higher, or much higher than, Flight 182, Tt was
Jossible that this aircraft could have been in the area just north of
Lindbergh at the tire the Cessna was sighted. However, the probability
of this being true was dependent on the fact that the pilot transited
the Lindbergh airport traffic area without coriacting the tower. The
afrcraft described by the last witness which disappeared from view to
the east of her posftion about 1 minute before Flight 182 came into her
sight could not--based upon light aircraft time and performance con-
straints--have been in a2 position to have been mistaken for Cessna N7711G.

Three witnesses saw an aircraft on a westbound track, It was
obvious that the afrcraft deicribed by two of these witnesses did not
fly past the collisfon site until after the accident. Based on the afr-
craft's heading, altf:ude, location, and the time of the observations
the aircraft seen by thes: two witnesses was probably the Grumman T-Cat.
The aircraft seen by the third witness was sighted before the collision
and southeast of the collis‘on site. This aircraft could have entered
the Lindbergh area about the time Flight 182 was on the downwind leg,
however, based on the direction of its flight, the possibility of it being
misidentified as the Cessna was remote.

There were five witnesses who were not able to place the air-
craft on any specific track; however, oie of these saw an aircraft
circle the smoke plime from the crash and then fly off to the north,
This aircraft wag the Grumman T-Cat,
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Three of the remaining four witnisse. 't this group were over
5 mi from the crash and were looking in a southea.terly direction when
they saw the third aircraft; one of these said it was a little above and
just south of the fireball, The last witness was 2 mi west of the
collision site and saw another aircraft 'considerably south' of the
collision site. All four witnesses saw the aircraft southeast of the
collisfon site and there was en aircraft in that sector of the sky--the
Grumman T-Cat,

The tower and local controllers said that their radars did not
depict any primary or beacon targets near the Cessna when it was pointed
out to Flight 182, The D-log data did not disclose any logical ground
track for any of the primary targets which it displayed, and the perfor-
munce group concluded that these targets were ground clutter, In order
for any thi~d aircraft to have been mistaken for Cessna N7711G, it would
be necessary to conclude that the afrcraft was flying in the vicinity of
the Lindbergh Field traffic pattern at the same time Cessna N7711G was
sighted by Flight 182's flightcrew; that it was not equipped with a
transponder; that it was not tracked by the San Diego approach controller
radar; that its pilot did not comply with the Federal regulations
governing flight in this area; and, that--based on the flightcrew's
identification of the aircraft type--it was a Cessna or an aircraft
closely resembling a Cessna, While it i3 possible that all this night
have occurred, the weight of the evidence indicated that there was not a
third ajrcraft in the vicinity of the Cessna that could have been mistaken

for it by the flightcrew of Flight 182,

The visibility study showed that when the 0859:39 and 0900:15
advisories were isgued, the Cessna would have been almost centered on
both pilots' windshields, Even {f their eyes were lower and slightly
aft of the design eye reference points, the cockpit structure of the
Boeing 727 would not have prevented efther pilot from sighting the
Cessna. Since the sun was above the horizon and the Cessna was below
it, the pilots would not have had to look directl; into the sun to find
the Cassna, and the white surface of the Cegsna's wing could have
presented a relatively bright targe: fn the sunlight,

The cockpit conversation from 0900:15 and 0901:21 showed that
che captain and first officer sighted an aircraft; that they had identified
the aircraft as a Cessna; that they sighted the aircraft in the same
area that the controller had said the Cessna was flying; and that air
traffic control was informed that the traffic was "in sight."” The
evidence showed that the captain and first officer did have the Cessna,
N7711G, in view at or shortly after it was first pointed out to them.
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The evilence was conclusive that the flightcrew's transmissions
to the approach controller convinced him that they had the Cegsna {n
sight and that *"ey were capable of meeting the criteria imposed upon
them by their accejtance of the instruction to maintain vi:.ial separatio..
The two later advisories issued to N7711G which stated that a "PSA jet"
descending into Lindbergh “has you in sight® offered confirmatfon of the
approach con*roller's state of mind. From the time lLe accepted control
of Flight 182 until he transferred communications to the tower, the
approach controller used the procedures prescrib! by Handbook 7110,654,
with zhe one exception noted earlier.

At 0900:38, Flight 182 received its last tvaffic advisory,
The Lindbergh tower local controller advised that there was a Cessna 1
mile in front of the flight. The advisory vas based on the portrayal of
the BRITE 4 radar display and Ic was timely. Although the controller
afd not scan the area visually, {t is doubtful that values and directions
derived from the radar display could have been improved upon by an
estimate based on visual observations of two afrcraft that were over 2
mi from the tower and were separated from each other by at least 1 mi,
However, the advisory did not contain the direction of traffic movement;
therefore, it did not comply with the provisions of paragraph 511 of the
Handbook 7110.65A. Regardless, the intracockpit conversation showed
that the flightcrew associated this advisory with the Cessna-~the
aircraft they had reported sighting in response to the earlier advisories
issued by the approach controller. The conversation also showed that
after sighting the Cessna the flightcrew efther dismissed it as no
hazard, or lost sight of it; this had happened before they received the
tower's advisory. While they did inform the local controller fnitially
that they had lost sight of the Cessna, the flightcrew's subsequent
transmissions convinced him that they had the Cessna in sight and that
it was no longer a factor. He turned his attention to releasing departing
traffic. Regardless of the reason, Flight 182's flightcrew die not keep
the Cessna in sight and they did not convey this fact to the local
controller clearly,

The visibility study showed that when the tower's advisory was
received the Cessna would have been positioned at the bottoa of both the
captain’s and first officer's windshields, just above the windshield
wiper blades. If the pilots' eyes waere positioned aft of and below the
design eye reference poirts, the Cessna could have been masked by the B-
"727's cockpit structure. Therefore, they could not see it unless they
either leaned forward or raised their seats, or both, Even had they
done this, their ability to sight the Cessna would have been further
complicated by other factors, The Cessna was now on virtually the same
course as Flight 182 and apparent motlon of the target would have been
lost, making the target more difficult to discern; there would be a
foreshortening ot the Cessna's fuselage which would have made the (.rget
smaller and more difficult to sight; and the target would have been
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viewed against the multiculor hues of the residential area beneath it
and the vatio of its color and the color of the ground would have been
minimal. The cockpit conversation showed that the flightcrew did not
have the Cessna in sight, and that they thought it had passed behind or
underneath them,

The approach controller's handling of the Cessna was also in
accordance with Handbook 7110,65A. The ground track plot showed that
had the pilot of the Cessna maintained the 070° heading contained in the
controller's 0859:57 instruction, he would have cleared Flight 182's
track with about a 1,000-ft altftude separation. The reason for the
Cessna's deviation from the heading could not be determined; however,
the pilot was flying in an area in which air traffic control was being
exercised and he either should have complied with the instruction or
informed the controller othervise,

At 0900:31, the controller informed the pilot of the Cessna of
the prescace of Flight 182, This advisory was given while N?711G was
sti1l vn what appeared to be a crossing track to that of Flight 182,
Shortly thereafter, the Cessna began a right turn to a flightpath that
would coincide with Flight 182's flightpath, According to the visibility
study, during the time between this advisory and the collision. Flight
182 would not have been visible to the Cessna pllots. 3Since the Cessna
pilots were told that they wer: being overtaken by an aircraft whose
flightecrew had them in sight, it would be unrealistic to conclude that
they would have made any attempt to turn cheir aircraft in order to
sight Flight 182,

Regardless of the Cessna's change of course, Flight 182 was
the overteking aircraft and its flightcrew had the responsibility of
complying with the regulatory requirement to pass 'well clear” of the
Cessna. The regulations do not establish minimum lateral and vertical
separation distances for this maneuver; consequently, the "well clear"
distance was a aatter of pilot judgment, and, as rtated by the company's
chief pilot, 1/2 mile would have been adequate separ~tion for this
maneuver, even though it wculd place the afrcraft within the conflict
alert system's Type III warnirng parareters.

The conflict alert watning began about 19 sec before the
collision. Handbook 7110,65A reasired a controller to take appropriate
action to resolve a conflict whedi the alert is displayed; however, he
aust also decide if the conflicc his been resolved. Corrective actions
do not necessarily require the controller co notify a pilot that his
aircraft is involved in a conflict, For example, in this case, the
responsibility for separation was in the cockpit of Flight 182, and
while the separation maintained by that flightcrew did not satisfy the
conflict alert computer, it could have been more than adequate for
clearing the Cessna in visual flight conditiona. The approach controller's
decisicn of whether thia conflict had been resolved or vhether it
reguired action on hig part was based on his judgment and experience.
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Based on all information available to him, he decfded that tho flight-
crew of Flight 182 were complying with their visual separation clearance;
that they were accomplishing an overtake maneuver within the separation
parameters of the conflict alert computer; and that, therefore, wo
ccnflice existed.

In reirospect, there is little doubt that the controllers were
misled (1) by their belfef that Flight 182's flightcrew were visually
separating their afrcrart from the Cessna and {(2) by their previous
experiences with similar conflict alerts wherein no action on their part
was necessary. Based on the procedures, their requirements were gatisfied.
They, therefore, did not try to reposition and unscramtie the data
blocks and reacquire the altitude readouts to further monitor the
situation because they believed that visual separation was being arplied,

The Safety Board was not able to determine why Flight 182's
and the Cessna's data blocks did nor separate automatically, While it
was possible that the auto-offset function was enabled at the display
but was being delayed by higher priority computer functions, the more
1{kely probability was that the function was inhibited at the display,
either by the controllers on duty or by controller teams that had
worked the display during earlfer duty shifts.

However, the failure of the air traffic control procedures to
require that the controllers notify the pilots that their ajrcraft were
fnvolved in a conflict alert resulted in a less-than-optimum use of the
system, particularly in a situation where visual separation procedures
were being used in a terminal area, Had this requirement existed, it
was pcssible that warnings and perhaps suggested evasive mar.cuvers could
have been delivered to the piiots of one cr even both aircraft. While
the Safety Board cannot concliude that the delivery of a warning or
suggested instruction to the pilots would have altered the course of
events, the failure of the procedures to require this to be done may
have deprived tlie pilots of one more chance to avoid the colliagion,

The planes collided shoctly after the tower's traffic ad-
visory. The damage to the Cessna'e propeller and matching damage noted
on the No. 5 leadinz edge flap actuator of Flight 182 show that the
impact occurred on the forward and underside of its right wing about
12.5 ft outboard of the wing root, Almost every witness who saw th:
coliision confirmed this conclusion.

The study of the two photograpiis showed that the structural
demage to the Boeing 727's right wing leading edge extended from the
No. & inboard leading edge flap outboard to, and including, the No. 3
leading edge slat--a distance of 30 feet ¢r more. The cho.dwise penetration
of this damage appea.«u to extend renrward to the front spar of the wing.
The calculated positfons of the fli*hv controi: in Figure 2 show almost
full deflection in the proper directicn to arresu the abnormal attitude
and to restore controlled flight, The deflected position of the flight
controls and the left wing flight spoiler surfaces indicated that at
lea:t partial hydraulic pressure was avallable from systeam A #ad system B,




- 32 -

The Safety Board was not able to assexs precisely what effect
the structural damage, the inmpingement of Cessna parts on the struc.ure,
and the existing fire had upon Flight 182 aerodynamic capabilities and
control effectiveness., Considering the extent and magnitude of the
collision damage, the Safety Board concludes that the afrcraft was
probably uncontrollable.

Although the evidence showe¢ that aporoved ATC separation pro-
cedures were used by the controllers, the Safety Becard's investigation
disclosed other areas which may have contributed to the accident.

Although Flight 182 was provided all the services appropriate
under Stage 1I radar procedures, these procedures merely helped the
pilot apply the regulatory "see and avoid" principles. The Safety Board
recognizes that some level of "see and avoid" will remain a valid concept
for ~u1lision avoidance whenever an aircraft is flown in visual conditions
2ad will be a part of any collision avoidance system. However, the
concept appears to place a disproportiorate hurden on the flightcrews of
air carrier afrcraft, high performance general aviation aircraft, and
high performance military aircraft. This is especially true where the
concept is used fo. collision avoidince in a mixture of high-gpeed and
low-gpeed traffic in a terminal area. Because <f the performance charac-
teristics of their aircraft, these flighterews are almost always operating
the overtaking aircraft, and, therefore, are solely responsible for
avoiding che slower moving afrcraft. Their overtake rate is usually
high, and they can expect little assistarce from the other aircraft,

Since most of these aircraft are flown by two or more persons,
one might conclude that the avoidance problem would be lesszned,
However, several factors reduce the amount of time gpent in traffic
scan., Configuring these aircraft for landing requires the execution of
a checklist, and many of these checklist items require attention after
the aircraft has entered the terminal traffic r:ix. Many of these
afrcraft require several flap settings and airspeed adjustments to reach
the landing flap conffguration, These aircraft genarally enter the
terminal area on a descending flightpath that ends either »t entry into
the traffic pattern or at the beginning of the final approach. These
descents are often tlowm with the aircraft in a noseup deck angle, which
1imits the flightcrew':: visibility in the area where they are descending.
Finally, the traffic they are required to detect and avoid may not be
detected easily and may be further camouflaged by the surface backgiound.

While extra persons may aid in the scan, the pilot must
manage his cockpit to insure that the extra person either assists in the
scan, or does not interfere with it. 1In this instance, although the
captain and first officer sawv the aircraft, there is no evidence to
fndicate that it was pointed out to any other cockpit occupant, Although
company procedures urge the flight englueer to plan ''routine paperwork
and radio contacts . . . to be a:comnlished at altitudes above 10,000 ft, k"
he was involved with radfo contacts with th- _oopuawy whe~ the Cessna
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was pointed out to Flight 1382 and the visual separation instruction was
issued. Since the extraneous conversation within the cockpit ceased
after the flightcrew told the approach controller that they had the
Cessna in sight, the conversation cannot be considered a contributing
factor. However, this conversation persisted until the flight descended
to 3,200 ft and while a checklist was being accomplished. Even though a
flightcrew is responsible primarilv for comaunications addressed tc
them, advisories to other afrcraft can be valuable and may aid {in their
assessment of traffic which could become a factor, According to the
CVR, at 0857:44, while the extraneous conversation was in progress, a
company flight preceding Flight 182 was advised of the presence of the
Cessna and its future flightpath, The first officer asked if the message,
which included a clearance to the tower frequency, was for Flight 182,
Since the message was not for Flight 182, no assumption can be made asy
to whether or not its flightcrew heard or understood the advisory pre-
ceding the clearance. Although the conversation was uot causal, it does
point out the dangers inherent in this type of cockpit environment
during descenu and approach to landing.

The issuance of the "maintain-visual-separation' clearance and
Flight 182's response to the instruction raises several areas of concern.
This method of separation can Ve applied not only in Stage II, but 2lso
ir a TRSA and a Terminal Control Area., The use of this type of separation
does little else but place the pilot into a "see and avoid'" situation
even though he is flying in an area where the ATC system is capable of
providing vertical or lateral separatfon. San Diego approach continl
had the capability of providing either vertical or lateral separation
criteria between IFR afircraft and participating VFR afrcraft. Had this
been done, Flizht 182 and the Cessna would nct have collided. The
Safety Board believes that participating aircreft operating on random
courses to each other sliould be afforded this type of separation until
they are clear of each other., This would be narticularly appropriate
for high performance afrcraft.

Based on available evidence, the Safety Board cannot conclude
whether the flightcrew of Flight 182 knew what they were required to do
when they accepted the "maintain-visual-separation" clearance from the
controller. 1In addition to maintaining proper separation from the
desigrnated aircraft, their acceptance of the clearance required them to
tell the controllir when they no longer had it in sight, The failure to
notify controller personnel specifically that :‘'ey had lost sight of the
traffic could indicate that they were not aware of what was embodied 1in
the instruction and that thev may have considered it as merely another
traffic advisory.

The conmpany's chief pilot testified that the procedures em-
bodied in the visual separation clearance eve sec forth i{n the regu-
lations, which his pilots carry with them on all flighis. He furtaer
testified that they are well aware of the requirements embodied withip
the instruction. However, the visual separation procedures are contained
in the AIM and not in the Federal regulations carried by the pilots. He
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He stated that AIM Infermation is excerpted for presentation to their
flightcrews fn ground school, but he could not identify precisely what
areas of information were used. The evidence ind{cates that there may

be a contunications gap betwcen pilors and controllers as to the proper

use of the ATC system., The ATC controllers are responsible for, and

<ve vequired to apply, the procedures contained in Handbook 7110.65A in
«tolr control of traffic. Despiie the fact that the successful use of

these procedures requires a mutual understanding on the parts of pilots

and controllers of the other's responsibilities, pilots are not required

to read Handbook 7110.65A, One Federal publication containing a description
of the Interrelarionship of pilot and controller roles and respensibilities
is the ATM, and this is not--by regulation--required reading for pilots.
Considering the responsibilities placed on both the pilot and the controller
for the safe operation In the National Afr Space system, industry and

the Federal Aviation Administration must take steps to insure that the
pilots are made cognizant of what this relationship requires of them,

Either the ATM should be compulsory reading for all pilots--at least

those sections relating to ATC rutles, procedures, and pilot and controller

roles and respongibility--or pilots should be tested annually or semi-
annually on their knowledge of these procedures.

In conclusfon, the evidence indicates that even though flight-
crews are still in a "see and avold" environment, they exercise a lower
degree of vigilance in areas where they receive radar assistance than in
non-radar areas. Instead of attempting to seek, acquire, and then
maintain visual contact with traffic, they seem to rely on the radar and
radar controller to point out the aifrcraft, particularly an afrcraft
that may be in conflict with theirs, Pilots also seea to have a less-
than-complete knowledge of the specific type of traffic separacion
services being provided. The types of traffic separation procedures
available in a TRSA vary from that provided in a Stage II and Stage I
area. At San Diego, depending either on tte aircraft's position or
altitude, or both, the pilots could receive either Stage II or Stage III
services and could pass rapidly from one area to another. Pilovs must
recognize the level of radar services they are receivirg, In areas
where traffic separation services are not being furnished they must be
aware of this, and that they will be required to make a more diligent
effort, not only to find conflicting traffic, but to keep previously
acquired traffic in sight until they are absolutely certain it is no
longer a factor to their flight. These effurts may even require that
they maneuver their afrcraft in a manner that will enhance their ability
to sight and to maintain sight of conflicting traffic.

Controllers ceem to sini.ariy relax vigilance. The evidence
peruite an inference that the vigilance of the approach controller and
his standards fer assessing the resolution of possible conflicts may

have lowared because he believed that the flightcrew which had reported
trafffc "in sight' had a better view of the traffic and a better grasyp
on the situatfon than he did. This accident 1llustiated that this is

not a hard and fast rule on which th2 .ontroller cau rely, Fven though
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the pilot hac issumed the burden of maintaining separation, the controller
should hav~ st assumed that the pilot's ability to do so will remain
uninpaired. He should be prepared to update the pilot's information,

and, time permitting, stand ready to alert the pflot to changes in the
situation., The principle of redundancy has been recognized as one of

the foundations of flight safety, and redundancy between the pilot and
controller can only be achfeved when both parties exercise their indivi-

dual responsibilities fully regardless of wh>y has assumed or been assigned
the procedural or _egulatory burden,

3. CONCLUSIONS

Fiadings

1. Flight 187 -»s cleared for a visual approach to runway 27
at Lindbergh Field,

2. The Cessna was operating in an area where ATC control was
being exercised and its pilot was required either to
comply with the AIC {nstructfon to maintain the 070°

heading or to advise the controller if he was unable to
do so.

Tae Cessna pilot failed to maintain the assigned heading
contained in his ATC {nstruction,

4. The cockpit visibility study shows that if the eyes of the
Boeilng 727 pfilot were located at the afrcraft's design eye

reference point, the Cessna's target would have UYeen
visible,

5. Two separate z.:.r traffic conticol facilities were controlling
tratfic in the same airspace.

6. The approach controller did not instruct Flight 182 to
maint2ain 4,000 ft until clear of the Montgomery Field
afrport traffic area in accordance with established
procedures contained in Miramar Order NKY.206(.

LY T 7. The issuance and acceptance of the maintain-visual-sepa-
N catfon clearance made the flightcrew of Flight 82
T responsible for seeing and avoiding the Cessua.

8. The flightcrew of Flight 182 lost sight of the Cessna and
did not clearly inform controller personnel of that fact.

9. The tower local controller advised Flight 182 that a
T Cessna was at 12 o'clock, 1 mile. The flighterew comments
. to the local cuntroller indicated to him that they had
passed or were passing the Cessna.
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The traffic advisories issued to Flight 182 by the
approach controller at 0900:15 and by the local
controller at 0900:38 did not meet all the require-
ments of paragraph 511 of Handbook 7110,654,

The approach controller received a conflict alert on
Flight 18Z and the Cessna at 0901:28, ihe conflict
warning alerts the controller to the possibility that,
under certain conditions, less than required separation
may result if action is not, or has not been, taken to
resolve the conflict. fThe approach controller took no
action upon recefpt of the conflict alert, because he
believed that Flight 182 had the Cessna in sight and the
conflict was resolved,

The conflict alert procedures in effect at the time of the
accident did not require that the controller warn the
pilots of the aircraft Involved in the conflict situation,

Both afrcraft were receiving Stage 1T terminal radar
services. Flight 182 was an IFR aircraft; the Cessna was
a participating VFR afrcraft, Proper Stage II services
were afforded boch afrcraft,

Stage II terminal service does not require that either
lateral or vertical traffic separation minima be applied
between IFR and b rticipating VFR aircrafe; howaver,

the capability existed to provide this type separation to
Flight 182,

15. The Boeing 727 probably was not controllable after the
collisjion,

3.2 Probable Cauge

The National Transportation Safety Board determines, that the
probable cause of the accident was the failure of the fligrccrew of
Flight 182 to comply with the provisions of a mafntain-visval-separation
cleararce, {ncluding the reqiirement to inform the controller when they
no longer had the other aircraft in sight, _

Contribut{
procedures in effect
to separate two afrcraft on potentially conflicting
tracks when the capability was available to provide efther lateral or
vertical radar separation tc¢ aither aircraft,
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4. SAFETY RECOMMENDATIONS

As a result of this eccident, the National Transportation
Safety Board has recommended chat the Federal Aviation Administration:

"Implement a Terminal Radar Service Area (TRSA)
at Lindbergh Airport, San Diego, California,
{Class I-Urgent Action) (A-78-77)"

"Review procedures at all airports which are
used regularly by air c.rrier and general
aviation ailrcraft to determine which other
areas require either a terminal control

ares or a terminal control radar

service area and establish the apprcpriate
one. (Class I{-Priority Action) (A-78-78)"

"Use visual separation in terminal control
areas and terminal radar service areas only
when a pilot requests it, except for sequencing
on the final approach with radar monitoring.
(Class I, Urgent Action) (A-78-82)"

"Re-eviluate 1its policy with regard to the use
of visual separation in other terminal areas,

(Class II, Priority Action) (A-78-83)"
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BY THE NATIONAL TRAMSPORTATION SAFETY BOARD

/s/ JAMES B. KING
Chairman

/s/ _ELWOOD T. LRIVER
Vice Chajrnzn

/s/ PHILTP A. HOGUE
Memb av

NcADAMS, Member, dissented. (See discenting statement on pey: 39.)

_m“' ﬁvm Aﬁm ;| . W‘éﬁ‘% sl F«’W‘**

April 20, 1979
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McADAMS, Member, dissenting

I disagree sharply with the majoricy. for the reason that
the inadequacies of the air traffic control system were not
~ited as being a probable cause of the accident.

Although the majority does cite the inadequacies of the
air traffic control system as being contributory, this is
neither acceptable nor sufficient. The difference between a
probable cause and a contributing factor is not semantics--
there is a clear-cut distinction. A probable cause is an
act, or an omission of an act, that is in the direct line of
causation and without which the accident would not have
occurred, whereas a contributory factor is an event which
possibly could have (bu: not necessarily) intervened and
caused the accident. A coatributing factor is not a primary
cause; it is more remote and does not carry the same weight
or implications as that of a probable cause.

In my opinion, these inadequacies should have been given
equal weight in the probable cause with the failure of the
PSA crew to maintain visual separation rather than being
merely mentioned as a contributory factor. The San Diego
approach control had the capability of providing either
vertical or lateral separation between IFR aircraft and
participating VFR aircraft, and this procedure should have
been used for the control of both aircraft. 1If it had, the
accident would not have occurred. Apparently the majority
agrees but is either reluctant or diffident to include this
issue in the probable cause, since it is stated (p. 33) that
if either vertical or lateral separation had been used,
"...Flight 182 and the Cessna would nat have collided."

Such language clearly implies that this omission was a
direct cause of the accident and therefore should have been
included as a probable cause.

The controller, instead of using available procedures,
gave PSA 182 a visual separation clearance which placed the
pilot in an exclusively see-and-avoid situatior where the
last redundancy of the system was removed. The redundancy
should not have been eliminated in a dense terminel traffic
area such as San Diego. In my opinion, the concept of see
and avoid is outmoded and should not be used in high volume
terminal areas. Positive radar separation should be used
with the backup, or redundancy, being the pilot's visual
ability to see and avoid. In this case, both aircraft shouid
have remained under positive radar separation since it was
available and could have provided safe separation. The
failure to do sc, thevefore, must be considered as causal.
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Furthermore, despite strong urging on my part, the
majority has not named several other factors which I consider
as being contributory. It is true tha: the majority has
included three issues which I had suggested as contributing
factors, but they have been includec in the report only as
conclusions, For example, the majority conclude: that the
approach controller failed to restrict Flight 182 to a 4,000 -
foot altitude; obviously, that logically means the controller
had a duty to issue an altitude restriction, and if such
altitude restrictior had been issued, it is possible the
accident would not have occurred. Ergo, it is a contributing
factor as well as a conclusion. A similar argument can be
made with respect to the other two conclusions of che
majority, f.e., the Cessna failed to maintain the assigned
heading, and two separate facilities were controlling traffic
in the same airspace. Therefore, rather than isolated
conclusions with little or no support, they should have been
cited as contributory.

Additionally, as contributing factors, I would have
cited the failure of the controller to restrict PSA 182 to &
4,000-foot altitude until clear of the Montgomery Field airport
traffic arca. The evidence is clear that PSA 182 was approxi-
mately eight-tenths of a mile inside the Montgomery Field
traffic area and therefore should have been restricted to the
4,000-foot altitude. The majority eliminates this issue as
a contributing factor for the reason the controller took other
action to insure the separation of the aircraft. The other
action was to issue a visual separation clearance. This
action,>f course, is not relevant, since the imposition of the
restriction does not depend upon other action; it is to be
tmposed in all cases upon southbound &ir carrier aircraft
into the San Diego area. 1If the restriction had been imposed,
the accident possibly would not have occurred, and therefore,
it should be considered as contributory.

I would also assign as a contributing factor the failure
of the controller to advise PSA 182 ot the direction of move-
ment of the Cessna. The last two traffic advisories at
0900:15 and 0900:38 eliminated the direction of movement of
t:e Cessna. I believe this to be a critical omission since
ic is not only required but is an essential aid to the pilot
in acquiring and maintaining the traffic that has been
pointed out. If the crew of PSA 182 had known the direction
of movement, it is possible the target would not have been
lost. Also, if these advisories had contained the direction
of movement and PSA had replied "traffic in sight,'" the
possibility of misidentification or any misunderstanding
would have been substantially lessened. Furthermore, at the
time of the second advisory the Cessna had already turned
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‘rom a heading of 070 to a heading of 090, the same heading

as PSA 182. At this time, according to the CVR and the ATC
transcriptions, PSA 182 had lost contact with the Cessna, the
ceason being, obviously, the Cessna had turned beneath PSA 182
and to the same heading. PSA 182 was never advised by ATC that
the Cessna which had been previously reported to be on a north-
east heading had turned to 090. Therefore, if PSA 182 had been
advised that the Cessna was now on a heading of 090 and beneath
them, they possibly would have been able to reacquire the
target visually or to request avector for separation.

Although the majority has now added as a conclusion,
"Iwo separate air traffic control facilities were controlling
traffic in the same airspace," there is no discussion in the
report to support this conclusion. Such a procedure is not the
most efficient or the safest way to handle traffic; it would
have been far better if only one facility was handling both
aircraft, since the communications to both aircraft would
then have been much more expeditious, meaningful, and effi-
cient. The lack of coordination was emphasized by the
mishandling of the conflict alert.

Contrary to the majority, I would cite the improper
resolution by the controller of the conflict alert as
contributory. The Air Traffic Control handbook, 7110.65A,
requires a controller to resolve all conflict alerts. The
controller failed to do this. The conflict alert was received
approximately 19 seconds before the collision. Although this _
might be considered a rather short time, it was still suffi-
cient to have permitted the controller to relay this
information to either the Cessna or to the Lindbergh Tower
or to have attempted to relay it. Irrespective of the time
element, the controllers had uc knowledge that there were
only 19 seconds to collision, but the duty still existed.
According to the majority, the reason the controllers did
not take the required action was they considered that the
conflict had been resolved based upon PSA 182's response to
the traffic advisory, "Traffic in sight.” This response had
been made 66 seconds prior to the conflict alert and, in my
opinion, the controller should not have assumed in such an
area as San Diego that the situation was static and that the
conflict was resolved.

I am at a loss to understand the reasons the majority
did not include this failure as a contributing factor since
it is stated in tte report_(p. 31), '...the failure of the
procedures /cenflict alert/ to require this to be done may
have deprived the pilots of one more chance to avoid the
collision." The existing procedures did require action
to resolve the conflict. The issuance of a previous visuel
separation clearance by no means resolves a later conflict,




The majority nas now concluded that the Cessna failed
to maintain the assigred heading contained in the ATC
instruction, but it is not cited an a contributing factor
for some unknown reason. In my opinion, the failure of the
Cessna to maintain the assigned and mandatory heading was a
ericical factor in this accident. If the required heading
had been maintained, the aircraft would have been separated
1,000 feec vertically; therefore, it is a factor to be
considerr.d as contributory. The Cessna was told to "maintain
a heading of 070 and vector final approach,' which was a
mandatory instruction to maintain a heading until the
controller was able to vector the aircraft to a downwind leg
and the final approach course. This procedure was obviously
for separation reasons, since the Cessna was crossing and
ascending toward the flightpath of the descending PSA 182,
However, the Cessna turned to a downwind leg of 090 prematurely
and beneath PSA 182, 1If this had not been done, the accident
may not have occurred.

In my opinion there still exists the possibility that
there was a third unknown and unreported aircraft in the area
which viuld have been mistaken by the crew of PSA 182 for the
Cessna. Analysis of the CVR could be interpreted t¢ mean
that PSA never acquired the Cessna but was observing some
other aircraft that was unknown or unseen by ATC. Even the
majority concedes this point since they state (p. 26),
"...the question arises as to whether the flightcrew was
referring to it /the Cessna/ when they called 'traffic in
sight.'" At 0859:39, a traffic advisory indicated the Cessna
at 3 miles, and at 0859:50 PSA replied, 'We've got that other
twelve." Whether he was referring to a previous fraffic ad-
visory or to the Cessna is not clear. At 0900:15 -- 37 seconds
after the first traffic advisory -- another advisory was
given but without aircraft identification or direction of
movement, but still reporting the target at 3 miles. This
mileage was corrected at the hearing, but insofar as PSA was
concerned these two traffic advisories could have bheen
related to two different aircraft since the seccnd advisory
did not either identify the target or the direction of move-
ment, and the distance remained the same, 3 miles. Obviously,
the mileage would have changed by approximately 2 miles
between the two aircraft, and at the time of ihe second
advisory the separation was approximately 1 mile. This could
have led PSA to assume there were two different aivcraft.
Further, if PSA 182 had the Cessna in sight at C900:21 on a
north-northeast course, he would have expected the targert to

ass off to the left of his aircraft and not to the right as
e stated at 0900:50.
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Additionally, the captain reported he had seen the
target at 1 o'clock before turning downwind, whereas it has
been well established by th2 ground track of hoth aircraft
that at this time the Cessna would have been at the 11 o'clock
position. This is a difference of approximately 60 degrees,

a substantial change, and could indicate the captain was
loocking at a target other than the Cessna, either unreported
or unknown to ATC,

At 0901:38 and 0901:39, the first officer pointed out a
target, "There's one underneath," and 'I was looking at that
inbound there." The only known and i-ported inbound traffic
was a PSA flight that at this time had completed its landing
roll and was in the 6 o'clock position to PSA 182. 7The
First officer could not have been looking at this aircraft
2.1t must have been looking at unreported and unkno'm inbound
traffic. Significantly, 16 ground witnesses reported
adaitioral traffic in the area that could be interpreted as
being potential traffic to PSA 182, However, the important
fact is, there appears to have been at least one inbound
aircraft that was unknown cr unreported by ATC.

Despite the conclusion of the majority that the evidence
indicates there was not a third aircraft in the aresa, my
reading of the eviderce is contrary, The evidence is
Inconclusive on this point, and the existence of a third
unknown or unreported aircraft was a distinct possitil'ty.
1f there was a third aircraft and the crew of P5a 182 was
watching it, this could explain the reason why the crew of
PSA 182 either did not see the Cessna or subsequently lost
contact with irt.

Based upon the foregoing, 1 would state the probable
cause as followr:

"...was the failure of the flightcrew of Flight
182 to maintain visual separation and to advise the
controller when visual contact was lost; and the air
traffic control procedures in effect which authorized
the controllers to use visual separation procedures
in a terminal area environment when the capability was
available to provide either lateral or vert. " .l radar
separation to either aircraft. Contributing to the
accident were:

1. The failure of the air traffic control system
to establish procedures for the niost effective
use of the conflict alert s¥stem at the San
Diego approach control facility.

N e -
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The failure of the controller to restrict PSA 182
to a 4,000-foot altitude until clear of the
Montgomery Field airport traffic area.

The improper resolution by the controller of the
conflict alert,

The procedure whereby two separate air traffic
control facilities were controlling traffic in
the same airspace.

The failure of the controller to advise P3A 182
of the direction of movement of the Cessna.

The failure of the Cessna to maintain the
assigned heading.

The possible misidentificaticn of the Cessna by
PSA 182 due to the presence of a third unknown
ajireraft in the area.

/s/ FRANCIS H. McADAMS
Member
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APPENDIX A

Investigation and Hearing

1, Investigation

The National Transportatiu: Safety Board was notified of the
accident about 1210 e,s.t. on Septecaber 25, 1978, and immediately dis-
patched an investigative team to the sceue, Investigative groups were
established for operations, air traffic control, aircraft systems,
structures, powerplants, human factors, witnesses, maintenance records,
performance, flight data recorder, and cockpit voice recorder,

Parties to the investigation were the Fed:ral Aviation
Administration, Pacific Southwest Afriines, Inc,, Gibbs Flite Center,
the Southwest Flightcrew and Flight Attendants Associatfon, the Boeing
Company, Cessna Alrcraft Company, Professfonal Air Traffic Controllers
Organization, Pratt and Whitney Alrcraft Group of United Technologiee
Corporation, Air Line Pilots Associaticn, arnd the Aircraft Owners and
Pilots Association,

2, Public Hearing

A 5-day public hearing was held in San Diego, Californis,

beginning November 27, 1978, Parties represented at the hearing were
the Federal Aviation Administration, Pacific Southwest Airlines, Inc.,
Gibbs Flite Center, Aircraft Owners and Pilots Association, Professional
Air Traffic Controllers Organization, Southwest Flightcrew and Flight
Attendants Association, Air Line Pilots Association, Boeing Aircraft
Company, National Business Aircraft Association, Cessna Afrcraft
Company, General Aviation Manufacturers Association, Aviation Consumers
Action Project, City of Sar Diego, and County of San Diego.

P LT BRI 1, o e
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APPENDIX B

PERSONNEL INFORMATION

PSA Flight 182

Captain James E. McFeron, 42, was employed by Pacific Southwest

Airiines, Inc., Auvgust 7, 1961. He held Afrline Transpr :t Pilot Certi-
ficate No. 1314617 with an airplane rnultiengine land rating and commer-
fcal privileges in afirplane single engine land. He was type-rated in
Lockhecd L-188 and Boeing 727 aircraft. His first-class medical certi-
ficate was issued June 30, 1978, and he was required to wear correcting
glasses while exercising the privileges of his airman certificate. His
distant vision for both eyes was 20/25 corrected to 20/15,

Captain McFeron qualified as captain on Boeing 727 afrcraft on
January 11, 1967. He passed his proficiency check on June 20, 1978; and
his last line check on July 14, 1978; he completed recurrent training in
June 1978, The captain had flown 14,382 hrs, 16,482 hrs of which were
in the Boeing 727, During the last 90 days and 24 hrs before the accident
he had flown 176 hrs ard 5 hrs 3 min, respectively. At the time of the
accident, the captain had been on duty 3 hrs 47 min, 1 hr 30 min of
which was flignt time. He had been off duty 7 hrs 7 min before repcxriing
to duty for this flighe,

First Officer Robert Fugene Fox, 38, was employed by Pacific
Southwest Airlines, Inc., September 22, 1969. First Officer Fox held
Afrline Transport Pilot Certifirate No. 1593761 with an airplane multi-
zpgine land rating and commercial privileges in single engine land
airplanes. His first-class medical certificate was issued March 2,
1978, with no limitations.

First Officer Fox qualified as first officer on Boeing 727
ajrcraft on September 22, 1970. He passed his last prof icfeacy clieck in
October 1977, and ccmpleted recurrent training {n Augvst 1978, The
first officer had flown 10,049 hrs, 5,800 hrs of which were in the
Boeing 727, During the last 90 days and 24 hrs before the accident he
had flown 142 hrs and 5 hrs 3 min, respectively, His rest and duty time
on the day of the accident vere the same as the captain’s,

Flight Engineer Martin J. Wahne, 44, was employed by Pacific
Southwest Airlines, Irc., September 5, 1967, He held a Flight Engineer
Certificate No., 1459971 with reciprocating and turbojet engine-powered
ratings. His second-class medical certificate was issued December 21,
1977, with no limitations.
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Flight Engineer Wahne qualified Iin the Bczing 727 aircraft on
October 18, 1967. He completed his last proficiency check in August
1978, and his last line check February 1978. He completed recurrent
grvdnd training in August 1978, Flight Engineer Wahne had flown 10,800
hrs, 6,587 hrs of which were in the Boeing 727. During the last 9C days
and 24 hrs before the accident he had flown 142 hrs, and 5 hrs 3 nin,
respectively, His duty and rest times on the day of the accident were
the same as the captain's,

Flight Attendants

The four flight attendants were qualified in the Boeing 727
aircraft in accordance with applicable regulations and had received the
required training.

Cessna Nh7711¢

Instructor Pilot Martin B. Kazy, Jr,, 32, was eaployed by the
Gibbs Flite Center oa October 15, 1977, Mr. Kazy hald Commercial Pilot
Certificate No. 2004779, with airplane single and multiengine land and
instrument ratings, and Flight Instructor Certificate No., 2004779CFI
with the same ratings. His €irst-class medical certificate was issued
May 19, 1978, with no limitations. Mr. Kazy ha¢ flown 5,137 hrs. In
the last 30 days tefore the accident he had flown 347 hrs.

David T. Boswell, 35, held Commercial Pilot Certificate No,
2019358, with airplane single and multieagine land rating, His second-

class medfcal <ertificate was issued on October 25, 1977, and he was
raquired to "possess glasses for distant and near vision while exercising
the privileges of his airman certificate.”" Mr. Boswell had flown 407
hrs, 61 hrs of which were flown during the last 90 days. At the time of
the accident, Mr. Boswell was receiving training in instrument flying
procedures,

San Diego Approach Contrcl

Mr. Abran N, Lelman vas employed by the Federal Aviation
Administratfon in 1968, Mr. Lehman came to duty at the San Diego
Approach Control in December 1975, received his facility rating in May
1976, He is a full performance level controller at that facility. His
second-class mediczl certificate wag issued May 24, 1978, At the time
of the accident, Mr. Lehman was working the coordinator position,

Mr. Nelson E. Farwell was employed by the Federal Aviation
Administration in June 1970 and was assigned to the San Diego Approach
Control in June 1973, Mr, Farwell received his facility rating iIn
August of 1974, and is a full performance level controller at the
San Diego Approach Control Facilicy. His second-class medical certi-
ficate was issued March 9, 1978, At the time of the accident,

Mr. Farwell was working che approach controller position,
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Lindbeggh Pileld Tower

Mr. Stephen H, Majoros was employed by the Federal Aviation
Administration in August 1975. He was assigned to the Lindbergh tower
in July 1976 and received his facility rating in May 1976. Mr, Majoros
1s a full performance level controller at the Lindbergh tower. His
second-class medical certificate was issued December 20, 1977. At the

time of the accident, Mr. Majoros was working the tower cab coordinatcr
position,

Mr. Alan M, Saville was employed by the Federal Aviation
Adninistrarion in December 1968, Mr. Savi:le was assigned to the
Lindbergh tower in 1974, and received his facility cating on October 13,
1974, He 1s a full performance level controller at the facility., His
second-class medical certificate was issued January 11, 1978 and he was
required to "wear corrective lenses for distant vision while flying."

At the time of the accident, Mr. Saville was working the local contrnller
position,
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APPENDIX C

Alrcraft Information

Boelng 727, N533PS

A review of the airplane's flight logs and maintenance records
showed that no mechanical deficlencies were noted for Septeaber 24,
1978, The review of the maintenance records for 1978 disclosed no data

which the maintenance review group characterized as other than routine
maintenance,

The following statistical data were compiled.

a. Alrcraft

Total Hours -~ 24,088.3

Tot2l Landings - 36,557

Last Phase Check (No, 3) - September 11, 1978
) Hours at No. 3 Phase - 24,006.9
. Hours Since No. 3 Phase - 81.4

b. Powerplants

Engine No., 1 No, 2 No, 2
Serial P655297B P65603438 P64G4878

Number

Date of June 6, 1978 July 15, 1977 Sept, 21, 1978
Installation

Total Time 17,180 19,120 23,715

Cessna 172, N7711G

The total time on the airpiane was 2,993 hrs. A review of the
airplane's maintenance records shows that the date of the last annual
inspection was January 9, 1978, when the total airframe time was 2,410
hours. The most recent maintenance was accomplished on the airplane on
September 22, 1978, when airframe hours totaled 2,987. One of the items
included vas a 100-hour airframn2 and engine inspection, Time flown
since this last inspection was 6 hours.
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N7711G was equipped with a Lycoming Model 0-320~E2D recipro-
cating engine. The engine was placed in service initially on March 3,
1974. The ¢ngine was overhauled on November 2, 1976, and installed in
N7711G on September 28, 1977. The propeller was a McCauley Model DTM
755.3, Additional data included:

Engine serial number L-36868-27A
Engine total time 3,086 hours
Engine time since overhaul 879 hours
Proneller serial No. 726458
Propeiller total time 2,987 houres
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APPENDIX D

TRANSCRIPT OF A FAIRCHILD A-100 COCKPIT VOICE RECORDER
S/N 1435 REMOVED FROM THE PSA BOEING 727 WHICH WAS INVOLVED
IN AN ACCIDENT AT SAN DIEGO, CALIFORNTA, ON SEPTEMBER 25, 1978

LEGEND

Cockpit area microphone voice or sound source
Radio transmission from accident aircraft
Voice identified as Cabtain

Voice identified as First Officer

Voice identified as Second Officer

Voice identificd as off-duty PSA Captain
Voice unidentified

San Diego Approach Control

L. indbergh Tower

PSA company radio

Other traific

Other traffic

Other traffic

ARINC radiy

Unintelligible word

Nonpertinent word

Questionable text

Editorial insertion

Pause

A1l times are expressed in Pacific daylignt time.




COMANICATIONS TO % FROM AIRCRAFT

o] APPEARING ON CAM-3 JACKBOX CMLY

TI% & ]

3 SOURCE COHTENT
‘d .r
4 ’ 0856:56
i k 50 Is this one eighty-two or seven
i ; sixty-six
766 This is sew:. sixty-six
?l ; S0 Okay 1'm sorry you depart at
: e ten ok five then
. 766 Okay we're still coing to twelve alpna

L S0 Yes 3ir

v -' 766 Okay and oil number one
50 Okay thank you

AIR-GROUND COMMUN:LATIONS

TIHE &
SGURCE

085645

APP

it he
RUKC-1

3857:01

RDQ-2

P5o ore eighry-*two, contact San
Ligas approach control one two
tour poirt three five

Gead day

Six zers zulu ---

Aporoach PSA ure eighty-two's
cut of nine five, Jescending to
seven thousand, the airpart's
in sight

INTRA-CCOKPIY
TINL &
00 CONTENT
085646
CAM-° be stariad himself way dack
Seyoni this new contract, ys
see wrat | mean. va know, whil's
goed for the qoose is ya know
CAM- Yeat
CAM-4 Mot good for the gander tn
this .ase
CAM-4 See wiat [ mean
CA4-? Yeah
0857:00
CAm-) 1've heen out of touch for 3o
long ~hat 1 haven't talked to
anybedy about ‘hese subjects
in awhile
CAM-§ {8oy) 1t's bad you csu'dn't of

been to tha* sne meeting down
there

d XIONIddV
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COMMUNICATIONS 70 & FROM AIRCRAFT
APPEARING ON CAM-3 JACKBOX MY

TIME &
SOURCE

ALK GROUND COMMUNICATIONS

INTRA-COCKPIT

TIME &
SOURCE

TIME &
SOURCE

CONTENT

CONTENT CONTENT

0857:07
ROG-13

0857:27
RO0-3

San Diego one eight-two

(ne eighty-two, good merning,
stizk it into elever aipha one,
correction nine zighty-one. 15
your turm ready to copy?

Okay eleven alpha, we're abdsut eigh”
ntnutes out, S1ffy service, water
service, soda three, cofree four
hot cups twelve, towel: two, liouer
rapkins w0, SugAr Sne, Cream Oqe,
they need swizzie sticks, scheaules
and Zhat's the 1ist, and we - -
wi're going to need a mecharic on
arrival

0857:0€
APP

PSA one eighty-two's cleared
visuel spproach runway *wo
sSeven

Thank you, cleared vizucl approach
two sever

0857:06
CAmM-4

Rezily dut 1'11 tell you, the
guys that we know of are taking
money and advantage and the one's
who don't participate are not
going tc get their money back,
the company is net going to

give awdy money, they'ra oniy
20ing tc give it '3 the cne's

if ihay're forcad o do it,
right * *

Yeah

1 can't believe they're keeping
this {stiil} because they're
{very much) interested in it

! got --- we got this little
thing in our 'mail box the other
day about being able to sign
away your ah * * ya know, if
your killed, now that, 1've seen
this happen and before we signed
and evan before this transfer
we had, you know, if you don't
gotta clear procedure here * *

ot oy

oy
pProc@Eire

a XIGN3ddv




COMMUNICATIONS TO & FROM AIRCRAFT
APPEARING ON CAM-3 JACKBOX OMLY

TIME &
SOURCE

50

COMTENTY

Okay Marty, lice 0 know who's first
out there between ycu and company,
also can you give me the nxture of
your maintenanze problem?

It's just a forward baggage compartment
door seal, it's out of the track a
little bit

Okay fine thant you

I'm not sure wio's forward here

Okay

I don'* know who's first

Dkay thank you

it think seven sixty-six is fir-t,
we're ctegred o land

COMMUKICATTONS

CONTENT

PSA seven sixty-six, traffic wili
be a Cossna cne seventy-two ju-t
making a low approach off of
runway nine, uh, northeastbound,
contact Lindbergh tower now one
three threz poine three, have a

mAiOT dey

0857:44
CAM-4

Ir the past so0 I'm call the
2itorney and ask h:w about this
cne cause ] thini 1t cughta he
roterized, ah, and you nave 2
signed copy tue, it disturbs
me, you know, even after you're

d XIdndddy




COMMUNICATIONS TO & FROM AIRCRAFT
APPEARING O CAM-3 JACKBOX OmLY

AlR-GROURD COMEUNICATIONS

TINE 3 TIME
SOURCE CONTENT SDURCE

0858:31
RDO-2

0858:03
ape

0858:05
RDO-2

CONTERT

Sir, was that PSA one eighty-two?

WO, that was for the company, sir

Okay

CAN-]
CAM-4

CAM-4
(AN-?
CAM-1

INTRA-COCKPIY

TIME &
SOURCE

CONTENT

Yean

Dead, you can‘t do nothine sbuut
it, you know, your wife is left
with a hell of a, rell of &
prodlem, like if you sign thet
thing they put before you and
thea * * they give {t to waller
what's goana happen to it from
thea on, you know what 1 meen?

*]] * x

1 have eighteen thousand dallars,
I just got my thing from, ah, got
my information from, ah, Aetna
the other day

Yean

That's your * *

I think [ had about ten or
eleven thousand dollars

Yzan
8oy would that be nice

The maximm is ten parcent ¢ ¢

(A XION3ddv
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CHGUNICATIONS T3 B FROF AIRCRAFT

APPEARING ON CAM-3

TIME &
SOURCE

b——

0858:32
neb--3

RIR-GROUMD COMMUMICATIORS

1M §

il

S0URT:

San Diego 035, PSA flight one eighty-

Twe

An, one eighty-two, this is ARINC
one thirty point Vour

Yeah, we're out, ak, Los dngeles
three two diagonal three four
atrborne at four nne, e Diega
&% zerp nirne 2ero five

PSA one eight two San Francisco
roger

A Tittle latz but thank you

Okay

COMTENT

INTRA-COCKPT

TIME L
SOURCH COMTENT

o8s8: 32
CAM-4 1t sounded like 3 good dmail to
me 3t that time

CAM-1 Yeah

CAM-? 8oy that is good, I'1? tell ya
for that Tength of time * *
show up

« = {{unidentifiable, unintelli-
ginie for spproxieately twenty-
five secomds}}

CK59:0Y
~AM-3 Areakers checked, pressucization
set, the airspeed and EPR bugs

0889 07
CAM-? I like that * *

4 XIJN3ddY




COMMUNICATIONS TO & FROM AIRCRAFT
APFEARING ON CAM-3 CAC.3CX OMLY ATR-GROUND COMMNICATIDNS INTRA-COCKPIT

TINE & TIME 3 TIME &
SARRCE COMTENT SOURCE CONTENT SOURET COR“ET

DR59:04
CAM-1 Twen-v-four set left

0859:06
C'1-2 Twenty-four two five twc

0859:09
CAM.] Two five two

0R39-10
CAM- 3 The alticet-rs, instruments

ngss: il

CAM-§ Are ve there jvt?

JBSG:12
Cam.2 Just abou:, efghty-six

0859:13
CAM-1 Eighty-<ix on left * *

0859:16
CAM-3 Lancing, iurn off ]ights

0859:17
CAM-) On

0859:18
CAM-3 Seatbelt sign oa to

0859:19
CAM-2 it's on

d XTANALAVY




oe 1 ] L4 TO & FROM AIRCRAFT )
mm]ltx;:; gltsCM—J JACKBOX Om Y ATR-GROUKRD COME UNICATIONS INTRA-COCKPIY

d XTaNddav

TIME & TIME & )
SOURCE CONTENT CONTENT
SOURCE CONTENY SOURCE CONTENS

fuel, shouider harnesses
On
On the right

Just gave my off report to ARINC
and the quy started laughing.
satd so I'm 3 Vittle late

PSA one eighty-twa, traffic
twelve 0'clocy, one mile
northbound

i
\Lh
o4}

I

W2're looking

Go ahesd ano give the off report
from LA to San Diego then

PSA ore eichty-two, udditional Yeah {{sound of laughter))

traftfic's ah, twelve o'clock,

three miles just north of the Yery nice

field northeastbouid, 1 Cessna

one seventy-two climbing ¥FR

out of cne thousand four hundred He really broke up laughing
I s:id so I'm tate




COMMUNRICATIONS TO & FROM AJRCRAFT
APPEARING ON CAM-3 JACKBOX CNLY

AJR-GROURD COMMUNICATIONS

TIME 3
SOURCE

TIME &

CONTENT SOURCE

San Diega Opu, PSA one eighty-two
is number two because we try harder

0900 22
ROG-1

0900:23
APP

R0DO-3 Did you get 11 that, Frank?

CONTENT

Okay we've got that other twelve

Cessna seven seven one one golf.,.
San Diegu departure radar contact,
maintain YFR conditions at or below
three thousand five hundred, fly
heading zerc seven zero, vector
Tiral approach course

PSA one eighty~two, traffic's at
twelve o'clock, three miles out
of one thousand seven hundred

Trasfic in sight

Ckay, sir, mintain visgyal
separation, cuntact Lindbergh
tower one three three point
threc, have & nice day now

0859:48
CAM-4

Yesterday we took off out of San
Francisco, we're supposed to gc
over to Bay approach, you know,
and I switched twenty-four nine,
| guess. and | said, Bay depar-
ture PSA five * a gal comes on
and she says, this is Qakland
tower and | said ch I'm sorry
about that, then I hesitated and
then I said in & way, I'm not
sorry though, ((sound of laugh-
ter)) that really broke her up

((Sound c¢f laughter))

{d XIGWNdddV




COMN ATRCKAFT -
MEA;%I::SCI:-; S:?:BOX oMLY AIR-GROUNG COMMURICATIONS INTRA-COCKPIT

TIME §

TIME &
;&f‘cg CONTENT SOURCE CONTENT SOURCE CONTENT

0902:34
RDO-3 Lindberqgh PSA one e.)hty-two
downwing

£300: 38
TWR PSA one eighty-two, tindbergh tower,
ah, traffic twelve u'clock one mile
& Cessna
0900: 40 '
RDO-3 5an Diego Ops, PSA flight one eighty-
two is number two pDecause we try
harder

Flaps five

Is that the one {we're) looking
at

Yeah, but | don't see htm now

C300:44
50 We figured that, thi.nk you Okay, we had it there a minute
ago

One righty-two, roger

0300:48
RDG-3 Did you get a!l thet. Frank?

0900: 50
S0 Yeah, we ¢ot " t, thanks I think he's pass{ed) off -
our right




COMMUNICATIONS TO & FROM AIRCRAFT
APPEARING OR _t-3 JACKS.: ONLY AIR-GROUND COMMUNTCATIONS

I!I TIME % TIME &
SOURCE CONTENT SOURCE CONTENT SQURCE CONTENT

0900 51
TWR
0900: 52

CAM-1 He was right over hire a minute
ago

3900:53
How far are you going to take CAM-2 Yean
ysur downwind one eighty-two
company traffic is waiting for
degartrre

An preobably about toree 10 four
mites

Okay

FSA two Zzero seven, taxi inteo
position and hold

Two oF seven, position and hold

2SA one eighty-tws, cleared tn
tand

Gre eighty-twe's cleared to land




COMMICATIONS TO & FROM AIRCRAFT
APPEARING ON CAM-3 JACKBOX OMLY AIR-GFOUND COMMUNICATIONS
APPEARING ON CAM-3 JACKBOX OMLY

TINE L TIME & TiM . &
SOURCE CONTENT SOURCE CONTENT SOURCE

—————

d XIAN34dv

CAM. ?
Xxx ¢ affirmative

0901:10
CAM {{Soun¢ similar to door closing))

{1971 11
Ah, okay do not open the, ah, aft CAM-2 hre we clear of that Cesspa?
door, the aft stais and ah, list
coffee five, hot cups eleven. 3901:13
tuwels two, Tiquer napkirs twe, CAM-3 Supposa to be
peanuts, spoans, and stand by

for a second * * 095114
CAM-1 I guess

09071:15
CAM. 7 (Fifteen)

CAM-? ({sound of Teughter})

90! : 20
C7iM-4 I hope

G951.

CAM. 1 h yeah, before we turned
downwind, I saw him about one
o'clock, probably behind us
Now

Cear down

.(Sound of clicks and sound
similar to gear extension))




‘ i
COSLMICATIONS 10 1 FROM AIRCRAFT E
ING ON : .
APPEAR CM-;_JACKBOX UMY AIR-GROUND COMMUNICAT [ONS - o
. INTRA-COCRPIT IR
SOURCE CONTENT TIME & ISR
SOURCE CONTENT SOURCE CONTENT 8
0sC1:38 i3
CAM- 2 There's one underneath S
- 3o
0901 : 39
CAM- ? * )
0901 :39 1
CAM-2 I was looking at that inbound S
there 1 4
0901:42 con1 a2
IXX Fuel will te eighicen, we'll CAM {{Sound of thump similsr to 1
have that fue! onboard nose gear dour clesing))
t 3
(901:43 £901:43
XXX What's tie number going back up TWR P34 seven s:ity-six, contact S A
ground point seven
]
09n1:45
CAM- 1 Whoop!
0901: 46 0901 : 46
766 Roger CAR-2 Aghhn! 7
0901: 47 i
CAM ({Sourd of impact)}) ]
G901:47
CAM-4 Ch 1 4




COMBRMIZATIONS TO & FROM AIRCRAFT
APPEARTHG OM CAM-3 JACKBOX OmLY

TIimE &
SOURCE COMTENT

AIR-GROUND COMMUMICATIONS

TIME &
SOURCE CONTENT

0901:48
TWR PSA two oh Levem, clear for
takeof¥

0901:50

207 Two ot sever rolling

0901:5%
RDO-1 Tower we're gecing down, this
is PSA

0901:57
TWR Ckay, we'll call the equipment
for you

0301:81
(AN

09Gi:5:
CAm-1

N5G1:52
(aM-2

g9t k2
CAM-Y

0967 :%3
CAM-2

Eaiy baby, easy begy
Yexh

{(Soun. of slectirice? aysies
resctivation tong nn wnisn
rezorder, system ~9* lgcs ungn
one second))

What hav2 we GOt here?
It's bad

.Y

We're hit man, we are




COMMONICATIONS TO & FROM AIRCRAFT
APPEARING ON_CAM-3 JACKBOX OWLY AIR-GROUKD COMMUNICAT [ONS NTRA-COCKPIT

TIME & TINE & Tike §
SOURCE ZONTENT SOURCE CONTENT SOURCE CONTENT

0901:58
CAM-? Whoo!

0901:5%8
CAM {(5zund ot sta.l warning})

0207 .59
RDC-1 This is it baby CAM-? Bab

0902:00
fAM-2 t i

0902: 0
CAM- 7 {4

090Z:03
CAM-1 8race yourself

0°G2:-04
CAM-7? Hey baby *

09G2:04
CAM-? Ma, 1 love yah

0302:04. 5

CAM {{Sount on cochpit voice recorder
ceases, electrical power to
recorder stops})

(t XTUNTJdV
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APPENDIX F

TERMINAL RADAR SERVICE AREA 1RsA- TR
{NOY TO 8 USED FOR NAYIGATION}
1

SAN DIEGO, CALIFORNIA
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. o
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A~ ‘ [ §

VFR CHECK POINTS

SURFACE 1O 8000 WITHIN
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AQUD MSL TQ BOOD 5t

TERMINAL RADAR SERVICE AREA Prapared by the National Oczan Survey

CEILING !N HUNDREDS OF FEET MSL at the derectiva of the
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