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NATI ONAL TRANSPORTATI ON SAFETY BOARD
WASHI NGTON, D.C. 20594

Al RCRAFT ACCI DENT REPORT
Adopted:  April 20, 1979

PACI FI C SOUTHWEST Al RLINES, | NC
BOEI NG 727-214, N533PS, FLIGHT 182
G BBS FLI TE CENTER, | NC
CESSNA 172, N7711G
SAN DI EGO, CALIFORNI A
SEPTEMBER 25, 1978

SYNCPSI S

About 0901:47 P.s.t., Septenber 25, 1978, Pacific Sout hwest
Airlines, Inc., Flight 182, a Boeing 727-214, and a G bbs Flite Center,
Inc., Cessna 172 collided in mdair about 3 nautical miles northeast of
Li ndbergh Field, San Diego, California.

The Cessna was under the control of San Diego approach contro
and was clinbing on a northeast heading. Flight 182 was naking a visua
approach to runway 27 at Lindbergh Field and had been advised of the
| ocation of the Cessna by the approach controller. The flightcrew told
the approach controller that they had the traffic in sight and were
instructed to maintain visual separation fromthe Cessna and to contact
the Lindbergh Tower. Flight 182 contacted the tower on its downwi nd |eg
and was again advised of the Cessna's position. The flightcrew did not
have the Cessna in sight, they thought they had passed it and continued
the approach. The aircraft collided near 2,600 ft m.s.1. 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 dwel lings were damaged or destroyed. The weather was clear,
and the visibility was 10 mles.

The National Transportation Safety Board determnes that the
probabl e cause of the accident was the failure of the flightcrew of
Flight 182 to conply with the provisions of a maintain-visual-separation
clearance, including the requirement to informthe controller when they
no longer had the other aircraft in sight.

Contributing to the accident were the air traffic contro
procedures in effect which authorized the controllers to use visua
separation procedures to separate two aircraft on potentially conflicting
tracks when the capability was available to provide either lateral or
vertical radar separation to either aircraft.
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1. FACTUAL | NFORVATI ON

1.1 Hi story of the Flights

About 0816 P.s.t. 1/ on Septenber 25, 1978, a G bbs Flite
Center Cessna 172, N7711G, departed Montgonery Field, California, on an
instrunent training flight. Since the flight was to be conducted In
visual neteorological conditions, no flight plan was filed and none was
required. A flight instructor occupied the right seat, and anot her
certificated pilot, who was receiving instrunent training, occupied the
left seat.

The Cessna proceeded to Lindbergh Field, where two practice
| LS approaches to runway 9 were flown. Although the reported wind was
calm runway 27 was the active runway at Lindbergh. About 0857, N7711G
ended a second approach and began a elimbout to the northeast; at
0859:01, the Lindbergh tower local controller cleared the Cessna pil ot
to maintain VFR conditions and to contact San Di ego approach control.

At 0859:50, the Cessna pilot contacted San Diego approach
control and stated that he was at 1,500 ft, 2/, and "northeast bound."
The approach controller told him that he was in radar contact and |nstructed
himto maintain VFR conditions at_or below 3,500 ft and to ﬂ%ding
o£.070°. The Cessna pil ot acknowledged and repeated the controller's
instruction.

Pacific Southwest Airlines, Inc., Flight 182 was a regularly
schedul ed passenger flight between Sacramento and San Diego, California,
with an intermediate stop in Los Angeles, California. The flight
departed Los Angeles at 0834 on an IFR flight plan with 128 passengers
and a crew of 7 on board. The first officer was flying the aircraft.
Conmpany personnel fanmiliar with the pilots' voices identified the captain
as the person conducting alnost all air-to-ground comunications. The
cockpit voice recorder (CVR) established the fact that a deadheadi ng
conpany pilot occupied the forward observer seat in the cockpit.

At 0853:19, Flight 182 reported to San Diego approach control
at 11,000 ft and was cleared to descend to 7,000 ft. At 0857, Flight
182 reported that it was |leaving 9,500 ft for 7,000 ft and thatthe
airport was in sight. The approach controller cleared the flight for a
visual approach 3/ to runway 27; Flight 182 acknow edged and repeated
the approach clearance.

1/ Al times herein are Pacific standard based on the 24-hour cl ock.
2/ Al altitudes herein are nean sea |level unless otherw se specified.
3/ An approach wherein an aircraft on an IFR flight plan operating in VFR

conditions under control of an ATC facility and having an ATC authori -
zation may proceed to the airport of designation in VFR conditions.
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At 0859:28, the approach controller advised Flight 182 that
there was "traffic (at) twelve o' clock, one nmile, northbound." Five
seconds later the flight answered, "W're |ooking."

At 0859:39, the approach control |l er advised Flight 182, "Addi-
tional traffic's twelve o' clock, three mles, just north of the field,
nort heastbound, a Cessna one seventy-two clinmbing VFR out of one thousand
four hundred." According to the CVR at 0859:50, the copilot responded,
"Ckay, we've got that other twelve."

At 0900:15, about 15 sec after instructing the Cessna pilot to
mai ntain VFR at or below 3,500 ft and to fly 070°,the approach controller
advised Flight 182 that "traffic's at twelve o'clock, three miles, out
of one thousand seven hundred." At 0900:21, the first officer said,

"Got enf, and 1 sec later the captain inforned thecontroller, "Traffic
in sight.”

At 0900:23, the approach controller cleared Flight 182 to
"maintain visual separation,” and to contact Lindbergh tower. At
0900:28 Flight 182 answered, "Ckay," and 3 sec |ater the approach
control ler advised the Cessna pilot that there was "traffic at six
o'clock, two mles, eastbound; a PSA jet inbound to Lindbergh, out of
three thousand two hundred, has you in sight." The Cessna pilot acknow
| edged, "One one gol f, roger."

At 0900:34, Flight 182 reported to Lindbergh tower that they
were on the downwind leg for landing. The tower acknow edged the
transm ssion and informed Flight 182 that there was "traffic, twelve
o' clock, one mle, a Cessna."

At 0900:41, the first officer called for 5" flaps, and the
captain asked, "Is that the one (we're) looking at?" The first officer
answered, "Yeah, but | don't see himnow " According to the CVR at
0900:44, Flight 182 told the local controller, "Ckay, we had it there a
mnute ago,” and 6 sec later, "I think he's pass(ed) off to our right."
The local controller acknow edged the transmission. (According to the
ATC transcript the 0900:50 transmi ssion 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 0900:52, the captain said, "He was
right over there a mnute ago." The first officer answered, "Yeah."

At 0901:11, after the captain told the local controller how
far they were going to extend their downw nd 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 jumpseat occupant
» said, "l hope."
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At 0901:21, the captain said "Oh yeah, before we turned
downwi nd, | saw hi m about one o' clock, probably behind us now.™

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

At 0901:38, the first officer said, "There's one underneath,"
and then, 1 sec later, he said, "I was |ooking at that inbound there."

gco‘-'@' At 0901:28, the conflict alert warning began in the San D ego
5 Appr oach Control Facility, indicating to the controllers that the
redicted flightpaths of Flight 182 and the Cessna would enter the
:xilconputer‘s prescri bed warni ng parametersg At 0901:47, t he approach
control ler advised the Cessna pilot of "tFaffic in your vicinity, a PSA
jet has you in sight, he's descending for Lindbergh." The transmi ssion
was not acknow edged. The approach controller did not inform Lindbergh
tower of the conflict alert involving Flight 182 and the Cessna, because
he believed Flight 182's flightcrew had the Cessna in sight. The air-
craft collided at 0901:47.

According to the wtnesses, both aircraft were proceeding in
an easterly direction before the collision. Flight 182 was descending
and overtaking the Cessna, which was clinbing in a wing level attitude.
Just before inpact, Flight 182 banked to the right slightly, and the
Cessna pitched noseup and collided with the right wing of Flight 182
The Cessna broke up immediately and exploded. Segnents of fragmented
weckage fell fromthe right wing and enpennage of Flight 182

Flight 182 began a shallow right descending turn, leaving a
trail of vaporlike substance fromthe right wing. A bright orange fire
erupted in the vicinity of the right wing and increased in intensity as
the aircraft descended. The aircraft remained in a right turn, and both
the bank and pitch angles increased during the descent to about 50° at

i npact

Both aircraft were destroyed by the collision, in-flight and
postinpact fires, and inpact. There were no survivors. Seven persons
on the ground were killed, and 22 dwellings were damaged or destroyed..

g g g y a”’.]ZZD

The aircraft crashed during daylight hours, into a residentia
area about 3 niles northeast of Lindbergh Field. The coordirates of the
wreckage sites were 327 45'N, 117" 08°'W. *Seisnol ogi cal data recorded at
the Museum of Natural History, San Diego, California, showed that the
in-flight explosion and ground inpact occurred at 0901:47.9 and 0902:07,
respectively.
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1.2 Injuries to Persons

Injuries Crew Passengers G hers
Fat al 91/ 128 7
Ser i ous 0 0 0

M nor / None 0 0 9

1/ Includes persons on both aircraft.

1.3 Damage to Aircraft

Both aircraft were destroyed.

1.4 O her Danage

Twenty-two dwel lings were either destroyed or damaged

1.5 Personnel | nformation

Al'l flightcrew personnel on both aircraft and controller
personnel were qualified. The cabin crew personnel on Plight 182 were
qualified. (See Appendix B.) The Lindbergh tower local controller's
second-class medical certificate required himto "wear corrective |enses
for distant vision while flying." The wording was incorrect and shoul d
have stated that "the holder shall wear correcting glasses while exer-
cising the privileges of his airman's certificate." He was not wearing
his glasses at the tinme of the accident; his uncorrected distant visua
acuity for both eyes was 20/25. 14 CFR 65 contains the certification
requi rements for "airmen other than flightcrew menbers,” and 14 CFR
65.1(a) designates air traffic control tower operators as airmen subject
to these requirenents; 14 CFR 65.33(d) requires a control tower operator
to "Hold at |east a second-class nedical certificate...."

1.6 Aircraft Information

Flight 182, a Boeing 727-214, N533ps, was owned and operated
by Pacific Southwest Airlines, Inc. The aircraft was within prescribed
wei ght and balance limtations for the flight. There were 14,998 |bs of
jet-A fuel on board on takeoff from Los Angeles, California. (See
Appendi x C.)

The Cessna 172M, N7711G, was owned and operated by G bbs rlite
Center, Inc. The aircraft was within prescribed weight and bal ance
limts for the flight and had about 42 gallons of 80-octane gasoline on
board at takeoff. Except for a nustard-colored stripe on each side of
the fuselage, the aircraft was painted white.
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1.7 Met eor ol ogi cal | nfornmation

At the tinme of the accident, the weather in the San Diego area
was clear. The surface observations at Lindbergh Field were as follows:

0855, record: Cear, visibility--10 mi, temperature--85°F,
dewpoint--57°F, Wi nds cal m altimeter setting--29.85 inHg,
smoky of f shore.

0907, |ocal: Cear, visibility--lonm, temperature--85°F,
dewpoint--57°F, Wi nds cal m altimeter setting--29.85 inHg,
snmoky of fshore, aircraft m shap.

At 0902, at Lindbergh Field's latitude and longitude the sun's
el evation and azinuth were 28,.6° and 111.8°, respectively.

1.8 Al ds to Navigation

Not applicable

1.9 Communi cati ons

There were no known conmunications nal functions.

1.10 Aerodrone | nformation

Li ndbergh Field 1s |l ocated 3 mles northwest 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 wi de; there is an ILS approach
to runway 9.

Two other airfields are located within 7 niles of Lindbergh
Field, North Island Naval Air Station (NAS) is 2 niles south, and
Montgonery Field is 6.4 nmiles north-northeast. (See Appendix F.) Each
airport 1is surrounded by an airport traffic area which, by regulation,
Is™.. .that airspace within a horizontal distance of 5 statute mles
from the geographical center of any airport at which a control tower is
operating, extending fromthe surface up to, but not including, an
altitude of 3,000 ft above the elevation of the airport." Because of
the proximty of Lindbergh and Mntgonmery Fields, their airport traffic
areas overlap north of Lindbergh Field. (See Appendix H)

Federal regulations govern operations In and around these
areas. Pertinent sections of these regulations are:

14 CFR 91.85(b) Unless otherw se authorized or required by ATC,
no person nmay operate an aircraft within an airport traffic area
except for the purpose of landing at, or taking off from an
airport within that area....
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14 CFR 91.87(b) No person may, wthin an airport traffic area,
operate an aircraft to, fromor on an airport having a contro
tower operated by the United States unless two way radi0 commu-
nications are naintained between that aircraft and the contro

t ower .

Bet ween 0858 and 0905, Lindbergh tower was in radio contact
with six airborne aircraft: Flight 182 and Cessna N7711G; Pacific.
Sout hwest Airlines (PSA) Flight 766 which | anded about 0901:00; PSA
FIight 207 which took off at 0901:47; a Coast Guard helicopter which
left Brown Field at 0904:25; and a Cessna 401, N3208@Q, which was flying
between Gatto and Sargo Intersections--5 to 10 ami west of Lindbergh
Fiel d.

There are several other airfields within a 20 nm -radi us of
Lindbergh Field. (See Appendix F.)

1.11 Fl i ght Recorders

The Cessna was not equi pped with any recorders and none were
required

Flight 182 was equipped with a Sundstrand FA-542 flight data
recorder (FDR), serial No. 3729. The outer case was intact with mechani -
cal damage to the right side of the rear section. The entire unit had
been subjected to fire and extrenme heat. Examination of the pertinent
portion of netal foil recording medium disclosed thatlts surface was
covered conpletely with heavy crusted deposits. Repeated chemcal and
ultrasonic cleanings finally renoved sufficient deposits to permt the
entire record of altitude, indicated airspeed, and nagnetic heading to
be seen. However, the traces containing mnute nmarks, vertical accelera-
tion, and radio transm ssion indications were not visible over the |ast
4 min of the flight. This condition created a problem since the mnute
marks were not available for timng the foil movement precisely, and the
lack of radio transm ssion indications made correlation of the FDR with
the CVR more difficult.

A readout was made of the last 4 min of the altitude, indi-
cated airspeed, and magnetic heading traces. (See Appendix G.) Tining
of this readout was done by neasuring spacing of the the eight l-min
marks visible on the foil and using their average spacing to determne a
time interval constant for the last 4 min of the readout.

Flight 182 was equipped with a Fairchild A-100 CVR serial No
1435.  The recorder was danmged severely and had been subjected to
intense heat. Despite this, the CVR yielded an excellent tape, the |ast
5 mn of which was transcribed
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At 0901:47, a crunching sound was recorded and di sturbances in
the aircraft electrical system were detected on an unused radi o channe
in the CVR., Therefore, 0901:47 was fixed as the time of collision
El ectrical power to the recorder ended at 0902:04.5, orabout 2.5 sec
before the ground inpact was recorded on the seismograph.

The CVR al so disclosed several remarks which were attributed
to an unidentified voice. The Safety Board could not determ ne whether
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 termnal area, the dead-
headi ng conpany crewnrenber engaged the captain in conversation over a
subj ect thatwas not related to the conduct of the flight; however, the
conversation ceased at 0900:10, about 5 sec before the approach controller
poi nted out the Cessna to the crew for the second time. Thereafter
only the three primary flightcrew menbers tal ked, and all conversation
was directly related to the conduct of the flight. The flight engineer
was still involved with transmtting information to the conpany's
San Diego operations radio station until 4 seec before the collision
(See Appendix D.)

1.12 W eckage and | npact |nfornmation

Flight 182 crashed on a heading of about 200° in a right wing-
| ow, nosedown attitude. The Cessna 172 was danmged extensively by the
collision and fell to the ground in several pieces.

The Boeing 727's fusel age was damaged severely by ground
impact. The fusel age structure fromthe cockpit to the airstair conpart ment
was col | apsed al most conpletely and fragnented; major portions of it
were consumed by ground fire.

The left wing had been subjected to severe ground inpact
forces and ground fire. A section of wing was identified from w ng
station (W5) 301 to Ws 601, including the outboard section of the
No. 4 leading edge slat and the No. 3 leading edge 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 was fragmented conpletely by ground inpact.
Alnost all of the identifiable pieces of wing structure had been danaged
by either in-flight or postinpact ground fire, or both.

Measurement of the flap jackscrews showed that the flaps were
in the 15° position at inpact.

The enpennage, horizontal and vertical stabilizers, and rudder
assenbly were damaged severely by ground inpact and ground fire.
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Al three engines had separated fromthe aircraft and were
{found In the min weckage area. Except for some of the first stage fan
bl ades of the Nos. 1 and 3 engines, which were bent rearward and in the
tdirection of fan rotation, the blades on the fan and front conpressor

: sections of all three engines were bent or broken in the direction
opposite to conmpressor rotation. Metal splatter had adhered to the rear
portions of the conbustion chanbers, the conbustion chanber outlets
inner and outer ducts, and the concave side of the first stage turbine
nozzl e gui de vanes. The engines' turbine sections showed evidence of
rotational rubbing between the blades and the turbine cases, and sone

| ow 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 conpressor sections.

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

The Cessna's vertical stabilizer was bent to the left and had
separated from the enpennage. The rudder had separated fromthe stabi-
l'izer and was bent in the same manner as the stabilizer

The upper structure of the fuselage fromthe left cabin door- _
post to the enpennage was crushed downward, and beginning at the |eading *
edge of the horizontal stabilizer, the fuselage was buckl ed upward
severel y.

Various pieces of the Boeing 727's right wing Kruger leading
edge flap systemwere recovered in the Cessna weckage. These included *
parts of the Nos. 5 and 6 flaps, and the forward end of the No. 5 flap
actuator with the piston and attachment bracket assembly attached.
These pi eces were not danmaged by fire.

The Cessna's left Wi ng fuel tank was recovered at the Boeing ;-
727'swreckage site, Half of the tank was missing and the remaining
Portion was crushed.

The Cessnaengine amd propeller separated fromthe aircraft.
Although the propeller renmined attached to the engine, portions of each
bl ade section had been torn off. The separated portion of the right
Propel l er blade was found. The |eading edge of the bl ade section had
three small contact nmarks, and there was a fresh cylindrical inmpact mark
about 1 in. in diameter and 1/2 in. deep within the fracture area.

A section of the Boeing 727's right wing No. 5 leading edge
flap assenbly was identified. A 5-in. portion of the flap actuator's
forward end, including the piston rod assenbly, was still attached to
the section. The flap actuator rod assenbly was in the extended position
and pent about 75° inboard near the actuator. A small piece of the
| eadi ng edge of the Cessna's propeller blade was |odged between the
Piston rod and the actuator end. -
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1.13 Medi cal and Pat hol ogi cal | nformation

A review of the autopsies and toxicologic exam nations of the ®
flightcrews of both aircraft disclosed no evidence of pre-existing
physi ol ogi cal problens which could have affected their performnce.

1.14 Fire

The Cessna was subjected to in-flight collision fire. Flight
182 was subjected to both in-flight fire and severe ground fire.

1.15 Survival Aspects
This acci dent was not survivable. &
1.16 Tests and Research

1.16.1 Study of Phot ogr aphs

Enl argenents of two postcollision photographs were used to try
to deternmine the ‘Boeing 727's flight control displacements and the
condition of its fuel and hydraulic systens during the latter portions
of the flight. (See Figures 1 and 2.)

The right wing, as shown in Figure 2, was studied. The exanm na-
tion revealed that the Nos. S and 6 |eading edge flaps were mssing, a
portion of the No. 5 |eading edge slat was mssing, and a |arge portion

of the wing's leading edge back to about the front spar was peeled off
the aircraft

Hydraulic tubing from both the System A and the standby
hydraul i c systens was routed to the |eading edge devices forward of the
front spar. It was not possible to determne fromthe photographs if
the tubes were broken orflattened. The B hydraulic system's tubi ng was
| ocated just aft of the rear spar of the w ng. Because the extent of
damage that could have existed in that area could not be determ ned, the
status of the tubing could not be determ ned.

Fuel lines fromthe fuel punps to the fuel pressure sensors
were |ocated i mmediately behind the |eading edge flaps. These lines
contain fuel under pressure and, if severed, would spray fuel out as
long as the fuel punps were operating. Because of fire which covered
the aft section of the wing in the area of the inboard aileron, it was
not possible to ascertain whether any of the surfaces in that area were
m ssi ng

Except forthe upper and |ower rudders, which were centered in
the first photograph and positioned 10° |eft 4in the second, the deflections
of the other control surfaces in both pictures were the sane. The |eft
wing f|ight spoilers were full up; the left wing ailerons were full up;
the right wing outboard aileron was down; the elevators were al nost ful
up; the trailing edge flaps were extended to 15°; and the |eading edge
devices were ext ended fully.
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Figure 1. Flight 182 after colliding with the Cessna.
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Figure 2. Flight 182 descending. (Photo taken after Figure 1)

Photographs: Copyright 1972. Hans Vendt.
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1.16.2 Pr obabl e Ground Track Pl ot

Data from the FDR readout, CVR, and ATC conmunications tran-
scripts, D-log plot information fromthe Los Angeles Air Route Traffic
Control Center (ARTCC), Cessna 172 performance data, and sei snol ogi ca
data were used to reconstruct the probable ground tracks of Flight 182
and the Cessna. Time correlation of the FDR and CVR data was achi eved
by matching identifiable aberrations of the F¥DR's altitude, airspeed,
and heading traces with simlar events on the CVR  (See Appendix H.)

The ground tracks showed that Flight 182 overflew the M ssion
Bay (MzB) VORTAC, turned left to a heading of about 090°, and nmi nt ai ned
that heading 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 nmiles south of Montgonery Field. The ground tracks showed
that the Cessna turned to the northeast just west of Lindbergh Field and
mai ntai ned that approxi mate heading for about 1 mn. At 0900:45, the
Cessna turned right to a heading of about 090° and maintai ned t hat
approxi mate 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 canmera nounted within the cockpit of a .
Boeing 727-200 series aircraft at the design eye reference points for
the pilot and copilot seats and at an arbitrary eye position for the
observer seat. Simlar photographs were taken frominside the cockpit
of a Cessna 172 with-the camera nounted at the pilot's design eye reference
point. Another set of photographs was produced for the Boeing 727 with
the canera 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 alert position
Since the exact position of the flight engineer's seat during this part
of flight could not be determined, binocular photographs were not made
for his position.

The phot ographs show a panoram ¢ view of the w ndow configura-
tion as seen by the crewnenber as he rotates his head fromone extrene
side to the other. Visibility fromthe right cockpit seat was sinulated
by reversing the negative of the photograph taken fron the left cockpit
seat. A grid of horizontal and vertical lines in 5" increments was
superimposed over the photographs. Each photograph contains 17 points
whick represent the calculated |ocation of the target aircraft on the
vieming aircraft's windshield from 170 sec to 10 sec before the collision.
. The points--which are nunbered from1l to 17--were plotted atl0-sec
! intervalsg, The plotted target points take into account the heading,

" Pitch angle, and bank angle of theview ng aircraft. (See Appendix E.)
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The phot ographs taken fromthe captain's and first officer's
seats showed that_the Cessna would have.been al nost centered on their
wi ndshi el ds from {170 sec t0 90 sec'before t'he collision, "‘and t hereafter
it was positioned on the |ower portion of the windshield just above the U
wi ndshiel d wipers. Mvenment to the alert position elevated the position
of the Cessna targets during the |ast 80 sec slightly. The view from
the observer's seat showed that the Cessna target, for the nost part,
woul d have been hidden by the captain's head and shoul ders and aircraft
structure

The phot ographs taken fromthe Cessna showed that at 90 sec
before the collision Flight 182 woul d have been positioned on the upper #
portion of the left door w ndow for about 10 sec. The renai nder of the
time it was hidden behind the cockpit's ceiling structure.

The Boeing 727-200 series is equipped with a design eye
reference point |ocator on the post between the two wi ndshields to
provi de gui dance to both pilots in adjusting their seats so that their
eyes are near the design eye ref.erence point. The device consists of
three balls in a triangular arrangenent, two of which will be aligned
when each pilot's eyes are near the design eye reference point. Severa
menbers on the Safety Board's Visibility Study Croup sat in the left and
right pilot seats and adjusted the seat using the |ocator device until
in their judgment, their eyes were at the design eye reference point
Each subject reported that, with their seat so adjusted, the glareshield
did not mask orinterfere with their view of the instrument panel displays.

Federal and conpany regul ations do not require pilots to
adjust their seats so as to position their eyes at the design eye
reference point. The chief pilot of PSA testified that he and other
company pilots are not able to either nove the aircraft's rudder pedals and
el evator colum to their stops, or see the entire instrunent panel when
the pilot's seat is positioned to place their eyes at the design eye
reference point. In order for himto obtain full use of the controls
and full visibility of the instruments, it was necessary to nove his
seat slightly aft. He also testified that the conpany recommends that
the pilot position his seat to 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 displacenent of the aircraft controls. According to him
the seat novenent to achieve this was "probably no more than 1 inch
aft." However, other conpany pilots stated that the seat had to-be
moved both aft and down.

L)
1.17 i Y
Ot her | nformation | T

1.17.1 Air Traffic Control Procedures ’ !

Recommended procedures for the control of air traffic are
Contajned in the Air Traffic Control Handbook 7110.658. All handbook
paragraphs cited herein were in effect at the time of the accident.
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Safety advisories based on conflicting traffic are contained
in paragraph 33, which requires the controller to issue a safety advisory
to an aircraft under his control if he is aware the aircraft is in
unsafe proximty to other uncontrolled aircraft. The "controller nmay
di scontinue the issuance of further advisories if the pilot inforns him
that he is taking action to correct the situation "or has the other
aircraft in sight." Paragraph 33b states:

"Aircraft conflict advisory--Inmediately issue an advisory to

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

that is not under your control at an altitude which, in your
judgrment, places both aircraft in unsafe proximty to each
other. Wth the advisory, offer the pilot an alternate course
of action when feasible."
The paragraph contains three exanples of recomended term nology for
this advisory. All the exanples require the controller to either vector
the aircraft to a new heading or clear it to a new altitude, or both.

-Paragraph 490 states that "aircraft may be separated by visua
means when ot her approved separation is assured before and after the
application of wvisual separation.*' Paragraph 490a permts theapplica-
tion of visual separation within the termnal area provided.

"(1) You are in conmunication with at |east one of the

aircraft involved, and,

(2) You see the aircraft and nmaintain visual separation
bet ween them or,

(3) A pilot sees another aircraft and you instruct him
to maintain visual separation fromit. |f the aircraft
are on conver gi ng courses, i nformthe other aircraft
that visual separation is being applied.”

The controller is required to issue traffic advisories as an
additional service. Paragraph 511 states that the controller should
issue this information to an aircraft on his frequency when, in his
judgment, ‘'their proximty may dimnish to less than the applicable
separation nminima. Provide this service as follows:

"a. To radar identified aircraft:

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

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

Par agr aph S11a(6) states, "If the pilot informs you he does

not see the traffic you have issued, inform him when the traffic is no
| onger a factor."
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Paragraph 796c authorizes a controller to clear a radar

controlled aircraft for a visual approach provided:
"(1) Potential traffic conflicts with other aircraft under
your control have been resolved, and
(2) The aircraft is and can remain in VFR conditions, and
(3) At Tower Controlled Airports, the tower is inforned
of the aircraft's position . "

1.17.2 Air Traffic Control Procedures in the San Diego Area

The procedures cited herein are based upon facility orders and
letters of agreenment which were in effect at the time of the accident.

A circular Termnal Radar Service Area (TRSA) overlays a
portion of the San Diego terminal area airspace. (See Appendix F.)
Wthin the TRSA, ATC provides radar vectoring, sequencing and separation
for all IFR and participating VPR aircraft. Service provided within a
TRSA is called stage IIl service. The base altitude of the TRSA over
and in the imediate vicinity of Lindbergh Field is 4,000 ft.

Stage Il 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 aircraft.

The San Diego Approach Control Facility is on the Mranar
Naval Air Station (NAS) about 8 nmi north of Lindbergh Field. This
facility had an ASR-5 radar 4/ and an automated radar terninal system
(ARTS) conputer. Its radarscopes displayed an aircraft's primary and
secondary transponder returns and al phanuneric data tags for transponder-
equi pped aircraft. The facility did not have recording equipnent avail -
able to record and retain radar data. Both Flight 182 and the Cessna
were equipped with altitude encoding transponders, and their data tags
displayed their identifications, conputed groundspeeds, and altitude
readout s.

The ARTS computer at the facility was equi pped with an auto-
matic data block offset function (auto-offset) which is designed to
prevent the data blocks from nerging. The auto-offset function is
assigned the lowest priority in the executive scheduler of the ARTS
conputer. \Wen the conputer predicts that the data blocks of aircraft
on a controller's radar display are about to nerge, the data block will
be offset 90° fromits position to an area around the aircraft's radar
return on the display where there is the nost roomto wite. The auto-
offset function is display oriented, and automatic offsetting is limted
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 conputer through
the data entry keyboard 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 either is inhibited or enabled.

4/ Search radar which provides azinuth and range information at
| ower levels of flight within a 50 sm range of the airport.
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The coordi nator 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 controllers said that they did
not recollect inhibiting the auto-offset function at the radar display;
however, they could not state whether the function was inhibited or
enabl ed while they were working their positions.

A controller can offset data blocks on his display manually if
they nmerge and the auto-offset function either is inhibited or fails to
operate. The data blocks can be offset in any direction the controller
wi shes by a keyboard entry into the ARTS conputer.

The radar and transponder data at the approach control facil-
ity was transmtted via mcrowave link to Lindbergh tower, where it was
di spl ayed on a bright radar indicator tower equipnment 4 (BRITE 4) which
hung fromthe towerceiling directly above the | ocal controller's position.
This equipment did not display alphanuneric data or altitude readouts.

The control of air traffic within the San Diego area is
governed by various facility orders and letters of agreement between the
participating facilities. Miramar Order NKY.206G, "Li ndbergh Sector
Operations,” 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 investigation disclosed thatnot all controller personnel
were adhering to the procedure. Some approach controllers conmmonly
cleared aircraft for a visual approach and nonitored its altitude readout.
| f it appeared thatthe aircraft would descend bel ow 4,000 ft before or
while in the Mntgonery airport traffic area, the controller would stop
the descent or effect coordination for the descent with the Montgomery
Field tower

Controllers at the San Di ego Approach Control Facility st ated
that the traffic areas of Mntgonery and Lindbergh Field overlap and
that a straight line drawn between the intersecting points of the cir-
cunferences of the two air traffic areas defined the extent of each
field s traffic area in the region of the overlap. The |argest segnent
of this line, if constructed, lies north of the 090° radial of the MZB
VORTAC. The controllers stated that aircraft south of this line were
outside Mntgormery Field s traffic area and need not be restricted
However, there was no letter of agreement or order reflecting this
concept. (See Appendix H.)
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The two controllers at the San Diego approach control involved
in controlling Flight 182 stated that itdid not enter the Montgomery
Field airport traffic area. The approach controller stated that since
Flight 182 was not going to enter the Mntgonery traffic area, he did
not issue the 4,000-ft restriction. He said that he used the MZB
VORTAC's 090° radial as the demarcation line for the Mntgonery airport
traffic area; "if they are going to remain south of that they are not
going to be in Mntgonmery's traffic area.... PSA was south, he was
approximately 1 to 2 mles north of Lindbergh."

The coordination procedures between San Diego approach contro
and Lindbergh tower are contained in the Septenber 17, 1978, letter of
agreenent between the two facilities. As a result of this letter, the
Li ndbergh tower was a limted radar approach control facility. The
tower was authorized to provide approved separation "between IFR air-
craft, between IFR and Special VFR aircraft and between Special VFR
aircraft as specified in the current Air Traffic Control Handbook."
However, in accordance with paragraph 3c(l) of the letter, the tower
must insure that aircraft receiving this service remain within the
confines 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 tower
controllers' authorization to provide radar separation services was
limted to those aircraft operations conducted within the confines of
the prescribed airspace.

According to the letter of agreement, the approach contro
facility would issue approach clearances and provide the tower with the
arrival sequence of all aircraft sequenced to the airport or airport
traffic area. Approach control will initiate a radar handoff within the
coverage of the BRITE 4; this coverage enconpasses a 15-nmi radi us of
Li ndbergh Fi el d.

The tower's use of the BRITE 4 radar was covered in SAN O der
7110.23B, Novenber 10, 1977. The pertinent portions of the order are:

"4a(1) Use of BRITE 4 shall be limted to radar nonitoring
and the issuance of traftic information. 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 fromthe responsibility of
visual ly scanning the surrounding airspace.

4a(2) Controllers using the BRITE 4 to determ ne the
relative positions of aircraft are not to be considered to
be exercising radar control so long as vectors are not issued.

4b(3) Tower controllers shall not:
(a) Assign a heading
(b) Gve a vector or use turns for radar
i dentification”
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The controllers in the Lindbergh tower were not radar qualified. The

| ocal control position in the Lindbergh tower faces south and overl ooks
runway 9/27. In order to see traffic on the north side of the tower,
the controller must turn 180° fromhis position

Al though the order did not relieve the controller "from the
responsi bility of visually scanning the surrounding airspace,” the tower
| ocal controller stated that he did not actually see Flight 182 unti
after the collision. The 0900:37 advi sory, "PSA one eighty two, Lindbergh
Tower, traffic twelve o' clock, one mle, a Cessna,” was based on his
observation of the radar returns on his BRITE display. At 0900:44
Flight 182 answered, "OK, we had himthere a mnute ago"” and the controller
responded, "One eighty two, roger."

According to the ATC transcript, at 0900:49, Flight 182 told
the local controller, "Think he's passing off to our right" and the
controller answered, "Roger." The local controller said that he did not
remenber hearing the word "think," but he did hear "passing." The |oca
controller said that the communication "neant that he was passing a
Cessna to his right." He later testified, "That when PSA 182 first said
that we had hima mnute ago and |ater cane back and indicated that he
was passing off to the right, it told ne that PSA knew as much or nore
about the traffic than | did, and | did not relay any further infornation
to him"

::E} 1.17.3 Conflict Alert System and Procedures

An automated conflict detection system called "conflict alert”
had been incorporated into the San Diego ARTS IIl to alert controllers
of closures between two or nore aircraft. The conflict alert system had
the No. 4 priority in the conputer's executive programmer. The system
nonitors separation between tracked Mbde C aircraft 5/ and provides an
alarm when a conflict situation is detected. The conflict alert system
projects a horizontal and vertical volunme of airspace around a target to
a future position point. \Wenever the airspace envel ope associated with
an aircraft is predicted to overlay the airspace envel ope 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 al arm sounds. /

To reduce nuisance alarms around an airport and its approaches,\\>&
three types of airport areas have been established and each type of area
has different separation parameters. Type | and Il areas are around a
major or satellite airport and extensions to acconmdate IFR approaches.
Type |11 includes the remaining area 'outside the Type | and Il areas.

5/ Aircraft equipped with an altitude encoding transponder.
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The conflict alert which sounded at the San Diego Approach control was a
Type |11 airport area alert, and its separation parameters were as follows:
Atitude: () 375 ft.
Lateral : 1.2 nmi
Paral | el : 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 of a
conflict alert is contained in Paragraph 723a of the ATC Handbook which
states

"Wen a conflict alert is displayed, take appropriate action

to resolve the confliction. Initiate coordination with the

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

Coordination is not necessary, if inmediate control action is

required to maintain separation or both aircraft will be under

your control in adequate tine 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 targets were beginning
to nerge, the aircrafts' data blocks were overlapping, and he was not
able to discern their altitude readouts. Although the data bl ocks could
have been offset by a keyboard entry into the ARTS conputer, the controller
did not try to reposition them He said that he had pointed out the
traffic to Flight 182; the flightcrew had stated that they had the
traffic in sight and that they would naintain visual separation from the
Cessna. As far as he was concerned, there was no 'conflict, and therefore,
no further action was required. He said that the coordinator concurred
with his decision, and the coordinator corroborated his testinony. At
0901:47, the approximate tine of the collision, the controller did
advise the Cessna again that Flight 182 was in his vicinity and had him
"in sight."

The San Diego Approach Control's conflict alert system was
conm ssi oned August 7, 1978. Since that tine the facility has experi-
enced an average of 13 conflict alerts per day. Some of these were
nui sance alerts; however, it is not known what percentage of these
alerts were nuisance alerts.

The approach controller and coordinator stated that they were
not startled by the alert, because they were accustomed to experiencing
them during their duty shifts and because of the many conflict alerts
where there either was "no actual conflict™ or no aircraft close enough
to require further action. The approach coordinator said that anytine
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there are two aircraft in proximty under circunstances simlar to those
of Flight 182 and the Cessna, one can expect the conflict alert to
activate. He also said that whenever he was directly involved with a
confiict alert on traffic he was controlling, he was not required to
take further action or to informthe pilots of the aircraft of the
conflict.

v/1-17-4 Pil ot Responsibilities

The pilot's responsibilities for conducting either an IFR
flight, or VFR flight, or both are contained in 14 CFR 91. 14 CFR
91.67(a) states that when weather conditions pernmit, regardless of
whether a flight is conducted under VFR or IFR "vigilance shall be
mai ntai ned by each person operating an aircraft so as to see and avoid
other aircraft in conpliance with this section. Wen a rule of this
section gives another aircraft the right of way he shall give way to
that aircraft and may not pass over, under, or ahead 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 aircraft shal
alter course to the right to pass well clear."

14 CFR 91.75(b) states, "Except in an energency, no person
may, in an area in which air traffic control is exercised, operate an
aircraft contrary to an ATC instruction." The regulation also states
"If a pilot is uncertain of the neaning of an ATC clearance, he shal
i mredi ately request clarification from ATC "

QO her information is published by the FAAin the Airman's
Information Manual (AIM. The nmanual "is designed to provide airmen
with basic flight information and ATC procedures for use in the Nationa
Airspace System (NAS) of the United States.... This nmanual contains the
basic fundanmentals required in order to fly in the US NAS."

= The AIM contains a discussion of the procedures and duties of
pilots and controller when a pilot is cleared to maintain visual separation.
It states on page 54:

2. A pilot's acceptance of traffic information and instructions
to follow another aircraft or provide visual separation from
it is considered by the controller as acknow edgement that the
pilot sees the other aircraft and will maneuver his aircraft

~ as necessary to avoid it.... :

3. Wen pilots have been told to follow another aircraft or
to provide visual separation fromit, they should pronptly
notify the controller if they do not sight the other aircraft
involved, if weather conditions are such that they cannot
maintain visual contact with the other aircraft to avoid it,
or if for any reason they cannot accept the responsibility to
provide their own separation under these circunmstances.**
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According to the testinony of the controllers and the assistant
chief flight instructor of the Gbbs Flite Center, the 0859:56 trans-
m ssion from approach control to the Cessna only inposed an altitude
limtation on the pilot, he was not required to maintain the 070° heading.
However, the assistant chief flight instructor testified that he woul d
expect the pilot to fly the assigned heading or informthe controller
that he was not able to do so

The chief pilot of PSA testified that his pilots were famliar
with visual approach procedures. He estimated that about 25 percent of
the conpany's approaches were visual approaches.

The chief pilot testified that upon receipt of a traffic
advi sory the conpany required the flightcrew to "look for the traffic
until you sight himor acknow edge that you do not have him in sight."
After the traffic was sighted, the pilot was to keep it in sight unti
it was no longer a factor to his flight. This policy included all three
flight crewrenbers. The flight engineers role in this procedure is set
forth in the conpany's Basic Flight Qperations Manual, page 6. 10,
paragraph 12:

"Assist the pilots in maintaining a traffic watch. Particular
attention should be given to delaying paperwork and radio
contacts until such time asenroute traffic is at a mninmm
Routine paperwork and radio contacts should be planned to be
acconplished at altitudes above 10,000 ft."

The chief pilot stated that the instruction to maintain-visual-
separation was a valid clearance and that the conpany pilots were
trained to conply with it in the same way they would comply with any
clearance. If the pilot lost sight of the traffic fromwhich he was to
mai ntain separation, it was his responsibility to advise ATC of that
fact. He also stated that the material contained in the AIM descri bing
the pilot's responsibilities was not quoted in the conmpany's flight
operations nmanual ; however, he thought that the manual reflected its
meani ng.

He testified that the cofipany used the AIMto extract infor-
mation to be presented in their ground school classes. They also keep a
current copy in the pilots' lounge for the flightcrews reference and
study.

1.17.5 Boeing 727 Hydraulic Systens and Flight Controls

Hydraul i c power is provided by three independent sources—-—
system A, system B, and the standby system System A pressure is
provi ded by engine driven punps on the Nos. 1 and 2 engines. SystemB
pressure is provided by two electrically driven punps, and standby
system pressure is provided by one electrically driven punp. Norna
pressure for the systens is 3,000 psi
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Al flight controls are hydraulically powered. Mechanica
inputs fromthe cockpit controls position the control valves which
determ ne the hydraulic input to the power units. The control surfaces
are held in position regardl ess of airloads until repusitioned by a
change to the control valves.

The ailerons are powered by hydraulic pressure fromthe A and
B systens, and either system will operate them Pull aileron travel is
35°., In the event hydraulic pressure is lost, the ailerons can be
operated manually (manual reversion); however, one-third additiona
control wheel movenent is required in the manual node than is required
in the power node for the sane control deflection.

The flight spoiler systemis operated by systems A and B
hydraulic pressure, and there is no manual reversion or alternate system
backup if pressure is lost in these systems. The two outboard spoiler
panels in eachw ng are operated by system Apressure; the three inboard
panels in each wing are operated by system B pressure. The maxi mum
defl ection of the panels when operated in the spoiler mde is 30°,

The left and right elevators are independent of each other,
and are operated by pressure from systens A and B. Pressure from either
systemwi || operate themif either the A or B systemis lost. Manual
reversion, simlar to that in the aileron system is available; however
twice as nmuch control colum novenent is required in the manual node
than in the power node to achieve the same control deflection.

The upper and |ower rudders operate independently. The upper
rudder is powered by reduced system B pressure and there is no manua
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. \Wen the trailing edge flaps are
| onered, hydraulic pressure to the rudder is increased. There is no
manual reversion for this rudder, but it can be operated by a standby
system The shutoff valve in the |ower rudder nmodule on Flight 182 was
found in the No. 1 position, which indicated that the standby system had
not been activated.

1.17.6 Qher Aircraft in the Lindbergh Field Area

Sixteen witnesses said they saw a third aircraft in the
vicinity of the collision. Two wtnesses described an aircraft heading
north; three described an aircraft heading west; sir described an air-
craft heading east; four saw an aircraft but were unable to place it on
any heading; and one witness saw a twin engine aircraft circling the
accident site after the snoke began to rise. This aircraft left the
site on a northerly heading.
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Three of the four w tnesses who wereunable to place the
aircraft on any heading were |ocated over 5 mi from and either north or
northwest of the collision site. Two of these witnesses saw a third
aircraft but were unable to fix either its location oraltitude; the
third said it was just south of the collision and slightly above the
collision altitude. The fourth w tness-who was about 2 mi west of the
collision-saw a third aircraft just before the 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 collision;
the other said theaircraft was 1 mi northeast and higher than Flight
182 at or right after the collision. Both said that the small aircraft
flew off in a northerly direction.

The three witnesses who saw an aircraft flying in a westerly
direction were located over 6 mi fromthe collision site. One witness
saw an aircraft about 2 mn 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 crash site after the collision; one said the air-
craft he saw was about two-thirds of the way up the snoke plume rising
fromthe 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 nost 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 tine of the collision.
Two of these four witnesses said the aircraft was higher, or much higher
than Flight 182; one said it's altitude was about 1,500 ft; and one said
it was a twin-engine aircraft and it was "lower than the normal jet
pattern." The last of these five witnesses was about 3 mi southeast of
the collision site. This witness saw two small aircraft flying east.
The first passed from her view and she continued to watch the second
smal| aircraft for "approximately a minute before PSA came into view"
Shﬁ.ifq}inued to watch Flight 182 and the second aircraft until they
collide

During the investigation the wtness group selected 25 state-
ments as representing the observations of those w tnesses who had the
best view and recollection of the accident. Three of these 25 saw a
third 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 statenents.
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Two aircraft which were in the vicinity of the collision were
identified. A Beechcraft Baron inbound to Mntgomery Field passed over
the Mssion 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 Gumman T-Cat--a |ow wi ng nonopl ane--was proceedi ng northbound
fromInperial Reach to Gllespie Field at 3,500 ft. As the aircraft
crossed the intersection of highways 15 and |-94--about 5 mi east of
Li ndbergh Field--the pilot saw Flight 182 on downwind leg for |anding
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
did not see any aircraft between his aircraft and Flight 182, and he did
not see the Cessna. He did not see the collision, but did see Flight
182 descend and crash. He contacted San Diego approach control, and
i mredi ately proceeded to the crash site. He circled the site in a right
turn at3,500 ft for about 5 min. The snoke plume was rising but it did
not reach his altitude. He said he saw the Coast Guard rescue helicopter
comng up on the crash scene and he left alnost imediately and proceeded
in a northerly direction toward Gllespie Field.

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

The Lindbergh tower |ocal controller said that he did not
observe any targets around Flight 182 at the tinme of the collision on
his BRITE 4 display.

In addition, numerous runs of D-log plot data used to plot the
ground track were exanmined. A nunber 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 typica
ground clutter. There were no data points that could be identified
positively as a primary return froman aircraft.

2. Analysis and Concl usions

2.1 Anal ysi s

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 performnce

The controllers in the San Diego Approach Control Facility and
the Lindbergh tower were certificated properly and were qualified to
exercise their duties. Athough the local controller at the Lindbergh
tower was not wearing his glasses as required by hisnedical certificate,
the evidence showed that this irregularity did not contribute to the
acci dent.
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Both aircraft were certificated, equipped, and naintained in
accordance with regulations and approved procedures. There was no
evi dence of any nal function which could have caused or contributed to
the collision; Flight 182's engines were not damaged by in-flight
f orei gn-object ingestion

Wi le the evidence showed that the air traffic control ser-
vices provided Flight 182 and the Cessna were appropriate for the ATC
environment, it alsodisclosed that controller personnel did not conply
with t he provisions of one facility directive and that two traffic
advisories did not conply precisely with the prescribed procedures of
FAA Handbook 7110.65A.

Contrary to Mramar Order NKY 206G, the approach controller at
San Diego approach control did not direct Flight 182 to maintain 4,000
ft until clear of the Montgomery Field airport traffic area. The con-
troller said thatFlight 182 was outside the area when he cleared it for
t he visual approach and thathe nonitored its course on his radar
Since the flight did not enter the Mntgonery Field airport traffic
area, he said there was no need either to place the restriction on the
flight or coordinate its passage with Mntgomery Field. H's deter-
m nation was based on the fact that Flight 182's course 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 air traffic area. However, Flight 182's ground track
showed that it passed about .8 mile inside Muntgomery Field' s airport
traffic area

The purpose of the altitude restriction in the order was to
avoid a potential conflict with Mntgomery Field operations. In this
instance neither aircraft was a Montgonery Field operation. One could
infer that, had the restriction been applied to Flight 182, the two
aircraft would have renmmi ned separated and that,even though t he Cessna
was not a traffic oneration protected by the order‘—11ﬂr17HTUTE—rU—a—§I§—

It was a causal factor. This inference mght be valid if "the controllers
had takemmo-other aétion t0 insure thatthey were separated; however,

they did take other action. The evidence is conclusive that the control l ers
pointed out the traffic to Flighte- 182 and then applied approved traffic
separation procedures to separate the aircraft.

After Flight 182 was cleared for the visual approach, it was
still an 1FR flight although it was operating in visual flight conditions.
Federal regulations required the crew to "see and avoid" other aircraft.
Stage |1 radar services are designed to aid the pilot in acconplishing
this regulatory responsibility. Thus, beginning at 0859:30, Flight 182
was given three traffic advisories by the approach controller, and one
by the Lindbergh tower |ocal controller. At 0859:30, Flight 182 was
advised of traffic 1 mile in front of it and heading in a northerly
direction. The crew'sresponse indicated that they did not see the
aircraft and were looking for it. The controller stated that this was
a primary radar return, thatit 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 182 of
"additional traffic" and described the aircraft type, l|ocation, heading,
and altitude. The 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 "Ckay, 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 traffic advisory did
not contain the direction of traffic novement or the aircraft type, it
did not neet the requirements of Handbook 7110.658, paragraph 511
However, at 0900:21, the first officer said, "Cot enf, and 1 sec |ater
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, "Ckay."

The acceptance of a *'nmaintain-visual-separation" clearance
requires that the pilot separate his aircraft fromtraffic that has been
pointed out to him Wiile there was no doubt that the controller was
pointing out the Cessna to thecrew of Flight 182, the question arises
as 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 of 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 assune that it was
flying in the same area about the same tine as the Cessna and on a
simlar course and altitude. In order to be flying in this area it
woul d have had to have been operating within Lindbergh Field airport
traffic area. About the tine of the collision Lindbergh tower controllers
were in radio contact with two airborne aircraft--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 aircraft 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 imediately before, during, or just after the collision;
however, no one saw another small aircraft just north of Lindbergh and
on a northeasterly track at the tine the Cessna was in the area. Thus,
it was necessary to determine ff any of these aircraft could have
transited the area north of Lindbergh at the tine the Cessna was sighted
by the flightcrew of Flight 182

It was highly inprobable that there were 16 different smal
aircraft in the area during the tine interval descri bed above; however,
there was no one aircraft track that was supported by a mgjority of the
witnesses. The aircraft sightings--based on their reported 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 determ ned.
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The two witnesses who saw an aircraft fly north are in fairly
close agreenent as to its location, altitude, and 'course. Since both
witnesses placed the aircraft in an area 1 mi north of and higher than
Flight 182, it seenms probable that they are describing the same air-
craft. However, it is unlikely that a small aircraft of the Cessna
category woul d have the perfornmance capability to proceed fromthe
probabl e sighting area north of Lindbergh Field, clinmb to an altitude
above the collision height, turn, and be established on a northbound
track in the tine 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 intending to land w thout contacting
the tower, he would have been in violation of pertinent Federal regulations.
The more |ogical assunption would be that the pilot overflew the Lindbergh
area on a northbound track at 3,000 ft or above and was not in the sanme
area as the Cessna

Five of the six w tnesses who saw aircraft on an eastbound
track are in sone agreenent. Al.1 said it was behind Flight 182 when
they sawit. Three placed it about 3/4 to 1 mi north of Flight 182, and
one said it was 2 m north. Since it was inprobable that five smal
aircraft were in this vicinity sinultaneously, it would appear they were
describing the sane aircraft. However, there is little or no agreenent
thereafter. One witness said itwas a twin engine aircraft flying bel ow
the normal "jet pattern." Two said it was below the collision altitude
while two said It was higher, or much higher than, Flight 182. It was
possible that this aircraft could have been in the area just north of
Lindbergh at the time the Cessna was sighted. However, the probability
of this being true was dependent on the fact that the pilot transited
t he Lindbergh airport traffic area without contacting the tower. The
aircraft described by the last wtness which disappeared fromview to
the east of her position about 1 minute before Flight 182 cane into her
sight could not--based upon light aircraft tinme and performance con-
straints--have been in a position to have been m staken for Cessna “7711G.

Three witnesses saw an aircraft on a westbound track. It was

. obvious that the aircraft described by two of these witnesses did not

fly past the collision site until after the accident. Based on the air-
“craft's heading, altitude, location, and the tinme of the observations

the aircraft seen by these two wtnesses was probably the G umman T-Cat.
The aircraft seen by the third wtness was sighted before the collision
and southeast of the collision site. This aircraft could have entered

the Lindbergh area about the time Flight 182 was on the downwi nd | eg,
however, based on the direction of its flight, the possibility of it being
msidentified as the Cessna was renote.

There were five witnesses who were not able to place the air-
, craft on any specific track; however, one of these saw an aircraft
circle the smoke plume fromthe crash and then fly off to the north.
This aircraft was the G umman T-Cat.
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Three of the renmaining four wtnesses of this group were over
S mi fromthe crash andwere | ooking in a southeasterly direction when
they saw the third aircraft; one of these said itwas 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. Al four witnesses saw the aircraft southeast of the
collision site and there was an 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 itwas pointed
out to Flight 182. The D-log data did not disclose any |ogical ground
track for any of the primary targets which it displayed, and the perfor-
mance group concluded that these targets were ground clutter. |In order
for any third aircraft to have been m staken for Cessna N7711gG, it woul d
be necessary to conclude that theaircraft was flying In the vicinity of
the Lindbergh Field traffic pattern at the same tine Cessna N7711G was
sighted by Flight 182's flightcrew, thatit was not equipped with a
transponder; that It was not tracked by the San Dfego approach controller
radar; that its pilot did not conply with the Federal regulations
governing flight in this area; and, that--based on the flightcrews
identification of the aircraft type--it was a Cessna or an aircraft
closely resenbling a Cessna. Wile it is possible that all this mght
have occurred, the weight of the evidence indicated that there was not a
third aircraft 4n the vicinity of the Cessna that could have been m staken
for it by the flightcrew of Flight 182

The visibility study showed that when the 0859:39 and 0900:15
advi sories were issued, the Cessna would have been alnmost centered on
both pilots' wndshields. Even if their eyes were lower and slightly
aft of the design eye reference points, the cockpit structure of the
Boeing 727 would not have prevented either pilot from sighting the
Cessna. Since the sun was above the horizon and the Cessna was bel ow
It, the pilots would not have had to look directly into the sun to find
the Cessna', and the white surface of the Cessna's wing could have
presented a relatively bright target im the sunlight.

The cockpit conversation from0900:15 and 0901:21 showed t hat
the captain and first officer sighted an aircraft; that they had identified
the aircraft as a Cessna; thatthey 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
evi dence 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 evidence was conclusive that the flightcrew s transm ssions
to the approach controller convinced himthat they had the Cessna in
sight and that they were capable of neeting the criteria inposed upon
them by their acceptance of the instruction to nmaintain visual separation.
The two | ater advisories issued to M7711G which stated that a "PSA jet"
descending into Lindbergh "has you in sight" offered confirmation of the
approach controller's state of mnd. Fromthe time he accepted contro
of Flight 182 until he transferred communications to the tower, the
approach controll er used the procedures prescribed by Handbook 7110,65A,
with the one exception noted earlier.

At 0900:38, Flight 182 received its last traffic advisory.
The Lindbergh tower |ocal controller advised that there was a Cessna 1
mle in front of the flight. The advisory was based on the portrayal of
the BRITE 4 radar display and it was timely. Al though the controller
did not scan the area visually, it is doubtful that values and directions
derived from the radar display coul d have been inproved upon by an
estimate based on visual observations of two aircraft thatwere over 2
m fromthe tower and were separated from each other by at least 1 mi.
However, the advisory did not contain the direction of traffic nmovement;
therefore, it did not comply with the provisions of paragraph 511 of the
Handbook 7110.65A. Regardi'ess, 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
i ssued by the approach controller. The conversation also showed that
after sighting the Cessna the flightcrew either dismssed it as no
hazard, or lost sight of It; this had happened before they received the
tower's advisory. while they did informthe local controller initially
that they had |ost sight of the Cessna, the flightcrew s subsequent
transmi ssions convinced himthat 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 did not keep
the Cessna in sight and they did not convey this fact to the |oca
controller clearly.

The visibility study showed that when the tower's advisory was
received the Cessna would have been positioned at the bottom of both the
captain's and first officer's w ndshields, just above the windshield
wiper blades. If the pilots' eyes were positioned aft of and bel ow the
design eye reference points, 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 woul d have been further
conplicated by other factors. The Cessna was now on virtually the sane
course as Flight 182 and apparent nmotion of the target would have been
|l ost, making the target nore difficult to discern; there would be a
foreshortening of the Cessna's fuselage which woul d have made the target
smaller and nore difficult to sight; and the target would have been
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viewed against the multicolor hues of the residential area beneath it
and the ratio of its color and the color of the ground woul d have been
mnimal. 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 altitude separation. The reason for the
Cessna's deviation from the heading could not be determned;, however,
the pilot was flying in an area in which air traffic control was being
exercised and he either should have conplied with the instruction or
informed the controller otherw se

At 0900:31, the controller informed the pilot of the Cessna of
the presence of Flight 182. This advisory was given while N7711G was
still on what appeared to be a crossing track to thatof 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 thetine between this advisory and the collision, Flight
182 woul d not have been visible to the Cessna pilots. Since the Cessna
pilots were told thatthey were being overtaken by an aircraft whose
flightcrew had themin sight, It would be unrealistic to conclude that
they would have nmade any attenpt to turn their aircraft in order to
sight Flight 182

Regardl ess of the Cessna's change of course, Flight 182 was
the overtaking aircraft and its flightcrew had the responsibility of
conplying with the regulatory requirenent to pass "well clear" of the
Cessna. The regulations do not establish mininum lateral and vertica
separation distances for this maneuver; consequently, the "well clear"
distance was a matter of pilot judgment, and, as stated by the conpany's
chief pilot, 1/2 mle would have been adequate separation for this
maneuver, even though it would place the aircraft within the conflict
alert systemi's Type "Il warning paraneters.

The conflict alert warning began about 19 sec before the
collision. Handbook 7110.65A required a controller to take appropriate
action to resolve a conflict when the alert is displayed; however, he
nust also decide if the conflict has been resolved. Corrective actions
do not necessarily require the controller to notify a pilot that his
aircraft is involved in a conflict. For exanple, in this case, the
responsibility for separation was in the cockpit of Flight 182, and
while the separation naintained by thatflightcrew did not satisfy the
conflict alert computer, it could have been nore than adequate for
clearing the Cessna In visual flight conditions. The approach controller's
deci sion of whether this conflict had been resolved or whether it
required action on his part was based on his judgment and experience
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Based on all information available to him he decided that the flight-
crew of Flight 182 were conplying with their visual separation clearance
that they were acconplishing an overtake maneuver within the separation
parameters of the conflict alert conputer; and that, therefore, no
conflict existed.

In retrospect, there is little doubt that the controllers were
msled (1) by their belief that Flight 182's flightcrew were visually
separating their aircraft fromthe Cessna and (2) by their previous
experiences with simlar conflict alerts wherein no action on their part
was necessary. Based on the procedures, their requirements were satisfied.
They, therefore, did not try to reposition and unscranmble the data
bl ocks and reacquire the altitude readouts to further monitor the
situation because they believed that visual separation was being applied.

The Safety Board was not able to determne why Flight 182's
and the Cessna's data blocks did not separate automatically. Wile it
was possible that the auto-offset function was enabled at the display
but was being del ayed by higher priority conmputer functions, the nore
likely probability was that the function was inhibited at the display,
either by the controllers on duty or by controller teans that had
worked the display during earlier duty shifts.

However, the failure of the air traffic control procedures to
require that the controllers notify thepilots that their aircraft were
involved in a conflict alert resultedin a |ess-than-optimm use of the
system particularly in a situation where visual separation procedures
were being used in a termnal area. Had this requirement existed, it
was possible that warnings and perhaps suggested evasive nmaneuvers coul d
have been delivered to the pilots of one or even both aircraft. Wile
the Safety Board cannot conclude 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 the pilots of one more chance to avoid the collision.

The planes collided shortly after the tower's traffic ad-
visory. The damage to the Cessna's propeller and matching damage noted
on the No. 5 leading edge flap actuator of Flight 182 show that the
i npact occurred on the forward and underside of its right w ng about
12.5 ft outboard of the wing root. Alnpst every witness who saw the
collision confirmed this conclusion.

The study of the two photographs showed that the structura
damage to the Boeing 727's right wing |eading edge extended fromthe
No. 4 inboard |eading edge flap outboard to, and including, the No. 3
| eadi ng edge slat--a distance of 30 feet or nore. The chordwise penetration
of this damage appeared to extend rearward to the front spar of the w ng.
The calculated positions of the flight controls in Figure 2 show al nost
full deflection in the proper direction to arrest 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
| east partial hydraulic pressure was available from system A and system B
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The Safety Board was not able to assess precisely what effect
the structural damage, the inpingenent of Cessna parts on the structure,
and the existing fire had upon Flight 182 aerodynanm ¢ capabilities and
control effectiveness. Considering the extent and magnitude of the
collision damage, the Safety Board concludes that the aircraft was
probably uncontrollable.

Al t hough the evidence showed thatapproved ATC separation pro-
cedures were used by the controllers, the Safety Board's investigation
di scl osed other areas which may have contributed to the accident.

Al though Flight 182 was provided all the services appropriate
under Stage II radar procedures, these procedures nerely helped the
pilot apply the regulatory "see and avoi d" principles. The Safety Board
recogni zes that sonme level of "see and avoid" will remain a valid concept
for collision avoidance whenever an aircraft is flown in visual conditions
and will be a part of any collision avoidance system However, the
concept appears to place a disproportionate burden on the flightcrews of
air carrier aircraft, high performance general aviation aircraft, and
high performance nilitary aircraft. This is especially true where the
concept is used for collision avoidance in a mxture of high-speed and
| ow-speed traffic in a termnal area. Because of the performance charac-
teristics of their aircraft, these flightcrews are alnost always operating
the overtaking aircraft, and, therefore, are solely responsible for
avoiding the slower noving aircraft. Their overtake rate is usually
high, and they can expect little assistance fromthe other aircraft.

Since nost of these aircraft are flown by two or nore persons,
one mght conclude that the avoidance problem would be |essened.
However, several factors reduce the anount of tine spent in traffic
scan. Configuring these aircraft for landing requires the execution of
a checklist, and many of these checklist itens require attention after
the aircraft has entered the termnal traffic mx. Many of these
aircraft require several flap settings and airspeed adjustnents to reach
the landing flap configuration. These aircraft generally enter the
termnal area on a descending flightpath that ends either at entry into
the traffic pattern or at the beginning of the final approach. These
descents are often flown with the aircraft in a noseup deck angle, which
limts the flightcrews 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 canouflaged by the surface background.

Wiile extra persons may aid in the scan, the pilot nust
manage his cockpit to insure thatthe extra person either assists in the
scan, or does not interfere with it. In this instance, although the
captain and first officer saw the aircraft, there is no evidence to
indicate that it was pointed out to any other cockpit occupant. Al though
conpany procedures urge the flight engineer to plan "routine paperwork
and radio contacts . . . to be acconplished ataltitudes above 10,000 ft,"
he was Involved with radio contacts with the conpany when the Cessna
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was pointed out to Flight 182 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 acconplished. Even though a
flightcrew is responsible primarily for comunications addressed to

them advisories to other aircraft can be valuable and may aid in their
assessnent of traffic which could become a factor. According tothe

CVR, at 0857:44, while the extraneous conversation was in progress, a
conpany 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 nessage was not for Flight 182, no assunption can be made as

to whether or not its flightcrew heard or understood the advisory pre-
ceding the clearance. Although the conversation was not causal, it does
point out the dangers inherent in this type of cockpit environnent

during descent and approach to |anding.

The issuance of the "nmaintain-visual-separation" clearance and
Flight 182's response to the instruction raises several areas of concern
This method of separation can be applied not only in Stage Il, but also
in a TRSA and a Ternminal Control Area. The use of this type of separation
does little else but place the pilot into a "see and avoi d" situation
even though he is flying in an area where the ATC systemis capable of
providing vertical or lateral separation. San Diego approach contro
had the capability of providing either vertical or |ateral separation
criteria between IFR aircraft and participating VFR aircraft. Had this
been done, Flight 182 and the Cessna would not have collided. The
Safety Board believes that participating aircraft operating on random
courses to each other should be afforded this type of separation unti
they are clear of each other. This would be particularly appropriate
for high performance aircraft.

Based on avail able evidence, the Safety Board cannot conclude
whet her the flightcrew of Flight 182 knew whatthey were required to do
when they accepted the "maintain-visual-separation” clearance from the
controller. In addition to maintaining proper separation from the
designated aircraft, their acceptance of the clearance required themto
tell the controller when they no longer had it in sight. The failure to
notify controller personnel specifically that they had |ost sight of the
traffic could indicate that they were not aware of what was enbodied in
the instruction and that they nmay have considered it as nerely another
traffic advisory.

The company's chief pilot testified that the procedures em
bodied in the visual separation clearance are set forth in the regu-
|l ations, which his pilots carry with themon all flights. He further
testified that they are well aware of the requirenents enbodied within
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 AIMinformation is excerpted for presentation to their
flightcrews in ground school, but he could not identify precisely what

areas of Information were used. The evidence indicates that there may

be a conmunications gap between pilots and controllers as to the proper

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

are required to apply, the procedures contained in Handbook 7110.65~ in
their control of traffic. Despite the fact that the successful use of

these procedures requires a nutual 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 interrelationship of pilot and controller roles and responsibilities
is the AAM 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 Air Space system industry and

the Federal Aviation Administration nmust take steps to insure that the
pilots are nade cognizant of what this relationship requires of them

Either the AIM should be conpulsory reading for all pilots--at |east

those sections relating to ATC rules, procedures, and pilot and controller
roles and responsibility--or pilots should be tested annually or sem -
annual ly on their know edge of these procedures.

I'n conclusion, the evidence indicates that even though flight-

crews are still In a "see and avoid" environnent, they exercise a |ower
degree of vigilance in areas where they receive radar assistance than in
non-radar areas. Instead of attenpting to seek, acquire, and then

mai ntain visual contact with traffic, they seemto rely on the radar and
radar controller to point out the aircraft, particularly an aircraft
that may be in conflict with theirs. Pilots also seemto have a less-

t han-conpl ete know edge of the specific type of traffic separation
services being provided. The types of traffic separation procedures
available in a TRSA vary fromthatprovided in a Stage Il and Stage |
area. At San Diego, depending either on the aircraft's position or

altitude, or both, the pilots could receive either Stage Il or Stage Il
services and could pass rapidly fromone area to another. Pilots nust
recogni ze the level of radar services they are receiving. 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 nore 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 efforts may even require that
they maneuver their aircraft In a manner that will enhance their ability
to sight and to maintain sight of conflicting traffic.

Controllers seemto simlarly relax vigilance. The evidence
permts an inference that the vigilance of the approach controller and
his standards for assessing the resolution of possible conflicts may
have | owered because he believed that the flightcrew which had reported
traffic "in sight" had a better view of the traffic and a better grasp
on the situation than he did. This accident illustrated that this is
not a hard and fast rule on which the controller can rely. Even though
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the pilot had assumed the burden of maintaining separation, the controller
shoul d have not assuned that the pilot's ability to do so will remain

uni npaired. He should be prepared to update the pilot's information,

and, tine permtting, stand ready to alert the pilot 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 achieved when both parties exercise their indivi-
dual responsibilities fully regardl ess of who ha8 assumed or been assigned
the procedural or regulatory burden.

3. CONCLUSI ONS

3.1 . Fi ndi ngs

1. Flight 182 was cleared for a visual approach to runway 27
at Lindbergh Field.

2.  The Cessna was operating im an area where ATC control was
being exercised and its pilot was required either to
conply with the ATC Instruction to maintain the 070°
heading or to advise the controller if he was unable to
do so.

3. The Cessna pilot failed to naintain the assigned heading
contained in his ATC instruction.

4.  The cockpit visibility study shows thatif the eyes of the
Boeing 727 pilot were located at the aircraft's design eye
reference point, the Cessna's target would have been
vi si bl e.

5. Two separate air traffic control facilities were controlling
traffic In the sane airspace.

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

7.  The issuance and acceptance of the maintain-visual-sepa-
ration clearance nade the flightcrew of Flight 182
responsi bl e for seeing and avoiding the Cessna.

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

9. The tower local controller advised Flight 182 that a
Cessna was at 12 o'clock, 1 nmile. The flightcrew comments
to the local controller indicated to himthat they had
passed or were passing the Cessna.
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10. The traffic advisories issued to Flight 182 by the
approach controller at 0900:15 and by the |oca
controller at 0900:38 did not meetall the require-
ments of paragraph 511 of Handbook 7110.65A.

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

12.  The conflict alert procedures in effect at the time of the
accident did not require thatthe controller warn the
pilots of the aircraft involved in the conflict situation.

13. Both aircraft were receiving Stage Il ternminal radar
services. Flight 182 was an IFR aircraft; the Cessna was
a participating VFR aircraft. Proper Stage Il services

were afforded both aircraft.

14. Stage Il ternminal service does not require that either
|ateral or vertical traffic separation mnim be applied
between |FR and participating VFR aircraft; however
the capability existed to provide this type separation to

Plight 182.
15. The Boeing 727 probably was not controllable after the
col l'ision.
3.2 Probabl e Cause

The National Transportation Safety Board determines that the
probabl e cause of the accident was the failure of the flightcrew of
Flight 182 to conply with the provisions of a maintain-visual-separation
clearance, including the requirement to inform the controller when they
no |onger had the other aircraft in sight.

Contributing to the accident were the air trafffic control
procedures In effect which authorized the controllers to use visua
separation procedures to separate two aircraft on potentially conflicting
tracks when the capability was available to provide either lateral or
vertical radar separation to either aircraft.
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4,  SAFETY RECOMVENDATI ONS

As a result of this accident, the National Transportation

Safety Board has reconmended that the Federal Aviation Administration:

"Inplenent a Term nal Radar Service Area (TRSA)
at Lindbergh Airport, San Diego, California.
"(Cass I-Ugent Action) (A 78-77)"

"Review procedures at all airports which are
used regularly by aircarrier and general
aviation aircraft to determ ne which other
areas require either a termnal control

area or a termnal control radar

service area and establish the appropriate
one. (Class Il-Priority Action) (A-78-78)"

"Use visual separation in termnal control
areas and termnal radar service areas only
when a pilot requests it, except for sequencing
on the final approach wth radar nonitoring.
(Cass I, Ugent Action) (A-78-82)"

"Re-evaluate Its policy with regard to the use
of visual separation in other terminal areas.
(Class Il, Priority Action) (A 78-83)"
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JAMES B. KING

Chairman

/s/ EIWOOD T. DRIVER

“Vice Chairman
/s/ PHILIP A. HOGUE

“Member
McADAMS, Member, dissented. (See dissenting statement on page 39.)

April 20, 1979
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McADAMS, Member, dissenting

I disagree sharply with the majority, for the reason that
the inadequacies of the air traffic control system were not
cited 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 (but not necessarily) intervened and
caused the accident. A contributing 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. If 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 not 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 situation where the
last redundancy of the system was removed. The redundancy
should not have been eliminated in a dense terminal 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 should
have remained under positive radar separation since it was

available and could have provided safe separation. The
failure to do so, therefore, 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 that the majority has
included three issues which I had suggested as contributing
factors, but they have been included in the report only as
conclusions. For example, the majority concludes 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 restriction 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 the
majority, i.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 ., 5
4,000-foot altitude until clear of the Montgomery Field agrport
traffic area. 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, gince the imposition of the
restriction does not depend upon other action; it is to be
imposed in all cases upon southbound air carrier aircraft
into the San Diego area. If 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 of 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
the Cessna. I believe this to be a critical omission since
it 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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from 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
reason 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,
"Two 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 orto the "'Lindbergh Tower
or to have attempted to relay it. Irrespective of the time
element, the controllers had no 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 D ego that the situation was static and that the
conflict was resolved.

I am at aloss to understand the reasons the majority
did not include this failure as a contributing factor since
it is stated in the report (p. 31), "...the‘failure of the
procedures /conflict 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 visual
separation clearance by no means resolves a later conflict.
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The majority has now concluded that the Cessna failed
to maintain the assigned heading contained in the ATC
instruction, but it is not cited as a contributing factor
for some unknown reason. In my opinion, the failure of the
Cessna to maintain the assigned and mandatory heading was a
critical factor in this accident. 1If the required heading
had been maintained, the aircraft would have been separated
1,000 feet vertically; therefore, it is a factor to be
considered 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 could have been mistaken by the crew of PSA 182 for the
Cessna. Analysis of the CVR could be interpreted to 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 traffic 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 been
related to two different aircraft since the second 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 the second
advisory the separation was approximately 1 mile. This could
have led PSA to assume there were two different aircraft.
Further, if PSA 182 had the Cessna in sight at 0900:21 on a
north-northeast course, he would have expected the target to
_ ﬂéss 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 the ground track of both aircraft
that at this time the Cessna would have been at the 11l o'clock
position. This is a difference of approximately 60 degrees,

a substantial change, and could indicate the captain was
looking 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 reported 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. The
first officer could not have been looking at this aircraft .
but must have been looking at unreported and unknown inbound
traffic. Significantly, 16 ground witnesses reported
additional 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 or unreported by ATC.

Despite the conclusion of the majority that the evidence
indicates there was not a third aircraft in the area, my
reading of the evidence is contrary. The evidence is
inconclusive on this point, and the existence of a third
unknown or unreported aircraft was a distinct possibility.

If there was a third aircraft and the crew of PSA 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 it.

Based upon the foregoing, I would state the probable
cause as follows:

"...was the failure of the flightcrew of Flight
182 to maintain visual separation and to advise the
controller when wvisual 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 vertical radar
separation to either aircraft. Contributing to the
accident were:

1. The failure of the air traffic control system
to establish procedures for the most effective
use of the conflict alert system at the San
Diego approach control facility.
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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 PSA 182
of the direction of movement of the Cessna.

The failure of the Cessna to maintain the
assigned heading.

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

/s/ FRANCIS H. McADAMS
Member
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APPENDI X A

Investigation and Hearing

1. | nvestigation

The National Transportation Safety Board was notified of the
accident about 1210 e.s.t. On September 25, 1978, and i mediately dis-
patched an investigative teamto the scene. Investigative groups were
established for operations, air traffic control, aircraft systens,
structures, powerplants, human factors, w tnesses, maintenance records,
performance, flight data recorder, and cockpit voice recorder.

Parties to the investigation were the Federal Aviation
Adm ni stration, Pacific Southwest Airlines, Inc., G bbs Flite Center,
the Southwest Flightcrew and Flight Attendants Association, the Boeing
Company, Cessna Aircraft Conpany, Professional Air Traffic Controllers
Organi zation, Pratt and Wiitney Aircraft Goup of United Technol ogies
Corporation, Air Line Pilots Association, and the Aircraft Owners and
Pilots Association.

2. Publ i ¢ Hearing

A S-day public hearing was held in San Diego, California,
begi nni ng Novenber 27, 1978. Parties represented at the hearing were
the Federal Aviation Adm nistration, Pacific Southwest Airlines, I nc.,
G bbs Flite Center, Aircraft Oamners and Pilots Association, Professional
Air Traffic Controllers Organization, Southwest Flightcrew and Flight
Attendants Association, Air Line Pilots Association, Boeing Aircraft
Conpany, National Business Aircraft Association, Cessna Aircraft
Conpany, General Aviation Mnufacturers Association, Aviation Consuners
Action Project, City of San Diego, and County of San Diego.
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PERSONNEL | NFORVATI ON
PSA Flight 182

Captain James E. McFeron, 42, was enpl oyed by Pacific Sout hwest

Airlines, Inc., August 7, 1961. He held Airline Transport Pilot Certi-
ficate No. 1314617 with an airplane multiengine land rating and commer-
ical privileges In airplane single engine land. He was type-rated in
Lockheed L-188 and Boeing 727 aircraft. Hs first-class medical certi-
ficate was issued June 30, 1978, and he was required to wear correcting
gl asses while exercising the privileges of his airman certificate. H's
di stant vision for both eyes was 20/25 corrected to 20/15.,

Captain McFeron qualified as captain on Boeing 727 aircraft on
January 11, 1967. Hepassed his proficiency check on June 30, 1978; and
his last line check on July 14, 1978; he conpleted recurrent training in
June 1978. The captain had flown 14,382 hrs, 10,482 hrs of which were
in the Boeing 727. During the last 90 days and 24 hrs before the accident
he had flown 176 hrs and 5 hrs 3 min, respectively. At the tine of the
accident, the captain had been on duty 3 hrs 47 nin, 1 hr 30 min of
which was flight time. He had been off duty 7 hrs 7 min before reporting
to duty for this flight.

First Oficer Robert Eugene Fox, 38, was enployed by Pacific
Sout hwest Airlines, Inc., Septenber 22, 1969. First Oficer Fox held
Airline Transport Pilot Certlf icate No. 1598761 with an airplane multi-
engine land rating and comercial privileges in single engine |and
airplanes. Hs f Irst-class nmedical certificate was issued March 2,
1978, with no limtations.

First Oficer Fox qualified as first officer on Boeing 727
aircraft on Septenber 22, 1970. He passed his last proficiency check in
Cct ober 1977, and conpleted recurrent training in August 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. Hs rest and duty tinme
on the day of the accident were the same as the captain’s.

Flight Engineer Martin J. \Whne, 44, was enployed by Pacific
Sout hwest Airlines, Inc., Septenber 5, 1967. He held a Flight Engineer
Certificate No. 1459971 with reciprocating and turbojet engine-powered
ratings. H's second-class nedical certificate was issued Decenber 21
1977, with no limtations.
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Flight Engineer Wahne qualified in the Boeing 727 aircraft on
Oct ober 18, 1967. He conpleted his last proficiency check In August
1978, and his last line check February 1978. He conpl eted recurrent
ground training in August 1978. Flight Engineer Wahne had flown 10,800
hrs, 6,587 hrs of which were in the Boeing 727. During the |ast 90 days
and 24 hrs before the accident he had flown 142 hrs, and 5 hrs 3 nmin,
respectively. His duty and rest timeson the day of the accident were
the sane as the captain's.

/FI i ght Attendants

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

Cessna N7711G

Instructor Pilot Martin B. Kazy, Jr., 32, was enployed by the
Gbbs Flite Center on Cctober 15, 1977. Mr. Kazy held Conmercial Pil ot
Certificate No. 2004779, with airplane single and multiengine land and
instrument ratings, and Flight Instructor Certificate No. 2004779CFI
with the sane ratings. Hs first-class nedical certificate was |ssued
May 19, 1978, With no linitations. M. Kazy had flown 5,137 hrs. In
the last 90 days before the accident he had flown 347 hrs.

David T. Boswell, 35, held Commercial Pilot Certificate No.
2019358, with airplane single and nmultiengine land rating. H's second-
class nedical certificate was issued on Cctober 25, 1977, and he was
required to "possess glasses for distant and near vision while exercising
the privileges of his airman certificate." M. Boswell had flown 407
hrs, 61 hrs of which were flown during the last 90 days. At the tinme of
the accident, M. Boswell was receiving training in instrument flying
procedur es.

San Di ego Approach Control

Mr. Abran N. Lehman was enpl oyed by the Federal Aviation
Adnministration in 1968. M. Lehman came to duty at the San Diego
Approach Control 4in Decenber 1975, received his facility rating in My
1976. He is a full performance level controller at that facility. Hs
second-cl ass nedical certificate was issued May 24, 1978. At the tine
of the accident, M. Lehman was working the coordinator position.

M. Nelson E. Farwell was enpl oyed by the Federal Aviation
Administration in June 1970 and was assigned to the San Diego Approach
Control in June 1973. M. Farwell received his facility rating in
August of 1974, and is a full performance level controller at the
San Di ego Approach Control Facility. H's second-class nedical certi-
ficate was issued March 9, 1978. At the tinme of the accident,

M. Farwell was working the approach controller position.
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Li ndbergh Field Tower

Mr. Stephen H Mjoros was enpl oyed by the Federal Aviation
Admini stration im August 1975. He was assigned to the Lindbergh tower
In July 1976 and received his facility rating in May 1976. M. Mhjoros
is afull performance | evel controller at the Lindbergh tower. His
second-cl ass nedical certificate was issued December 20, 1977. At the
tinme of the accident, M. Myjoros was working the tower cab coordinator
posi tion.

M. Alan M Saville was enployed by the Federal Aviation
Adm nistration 4n Decenber 1968. M. Savllle was assigned to the
Li ndbergh tower in 1974, and received his facility rating om Qctober 13
1974. He 18 a full performance |evel controller at the facility. His
second-cl ass nedical certificate was issued January 11, 1978 and he was
required to "wearcorrectivel enses for distant vision while flying."
At the tine of the accident, M. Saville was working the |ocal controller
position.
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APPENDIX C

Aircraft Information

Boei ng 727, N533PS

Areview of the airplane's flight |ogs and naintenance records
showed that no nechanical deficiencies were noted for Septenber 24,
1978. The review of the nmaintenance records for 1978 disclosed no data
whi ch the naintenance review group characterized as other than routine
mai nt enance.

The following statistical data were conpil ed.

a. Arcraft

Total Hours 24,088.3

Total 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

Engi ne No. 1 No. 2 No. 3

Seri al P6552978 P656034B P649487B
Number

Dat e of June 6, 1978 July 15, 1977 Sept. 21, 1978
Installation

Total Tine 17,180 19,120 23,715

Cessna 172, N7711G

The total tine on the airplane was 2,993 hrs. A review of the
airplane's maintenance records shows that the date of the last annua
i nspection was January 9, 1978, when the total airframe tinme was 2,410
hours. The nost recent maintenance was acconplished on the airplane on
Septenber 22, 1978, when airframe hours totaled 2,987. One of the itens
incl uded was a 100-hour airframe and engine inspection. Time flown
since this last inspection was 6 hours.
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N7711G was equi pped with a Lycom ng Mbdel 0-320-E2D ré;ipro-
eating engine. The engine was placed in service initially on March 5
1974. The engine was overhaul ed on Novenber 2, 1976, and installed in

N7711G on Septenber 28, 1977. The propeller was a MCaul ey Mdel DIM
755-3. Additional data included

Engi ne serial nunber 1L-36868~-27A
Engine total time 3,086 hours
Engine tine since overhaul 879 hours
Propel l er serial No. 726458

Propeller total tine 2,987 hours
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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, CALIFORNIA, ON SEPTEMBER 25, 1978

()

Note:

LEGEND

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

Voice identified as First Officer

Voice identified as Second Officer

Voice identified as off-duty PSA Captain
Voice unidentified

San Diego Approach Control

Lindbergh Tower

PSA company radio

Other traffic

Other traffic

Other traffic

ARINC radio

Unintelligible word

Nonpertinent word

Questionable text

Editorial insertion

Pause

A1l times are expressed in Pacific daylight time.



COMMUNICATIONS TO & FROM AIRCRAFT
_APPEARING ON CAW-3 JACKDOX OMLY

TINE 6
SOURCE

0856256
L]

766

so

766
SO
766

SO

CONTENT

[ SthiS oneetghty-two O seven
sixty-six

This 1s seven sixty-six

Okay I'm sorry you depart at
ten oh five thn

Okay we're still going to twelve alpha
Yes sir

0&09 and 011 number one

Okay thank you

AIR-GROUND COMMUNICATIONS

TINE 6
SOURCE

0856:48
APP
085652

0856:57
XXX

0857:01
ROD-2

CONTENY

PSA one eighty-two, contact San
Diego approach control one two
four point three flvr

Good day

SIX zevo zuly ——-

ApproachPSAoneclghty-two"s
out of aine Flvc, descending to
seven thousand, the afrport's
In slght

CAN-1

CAM-4

CAR-1

0857:00
CAM-1

CAM-4

INTRA-COCKPIY

CONTENTY

He started himself way back
beyond this new contract, ya

see what | mean, ya know, what's
goad for the goose is ya know

Yeah

Notgood for the gander in
thir case

See what | mean
Yeah

1”ve been out of touch for so
long that | haven't talked to
anybody about these subjects
in awhile

(Boy) 1t's bad you coulda't of
been to that one meetina down
there

a XIaNIdav

-Zg-



COMMUNICATIONS TO 6 FROM AIRCRAFT
APPEARING ON CAM-3 JACKBOX OMLY

TiME 3
SOURCE CONTENT

0857:07
RDO-3 San Dlege one eight-two

0857:21

S0 One dﬂty-m. good morning,
stick late ® levm alpha one,
correctlen nlne eighty-k, Is
your turn ready to copy?

0857:27

RDO-3 Okay elevenalpha, we'rs about® |sht

O Inider out,Biffyservice, water
service,s0da three, coffee four
hot cups twelve, towels two, Viquer
napkins two, sugar one, Cream one,
they need swizzle sticks, schedules
and that's the list, and we ---
we're going to need a mechanic on
arrival

AIR-GROUND COMMUNICATIONS

TINE &
SOURCE CONTENT
0857:06
APP PSA one eighty-two's cleared

visuel approachrumway two
seven

0857:09
RD0-2 Thank yeu. clearedvisuel ® ppreech
two seven

INTRA-COCKPIT

TINE &
SOURCE

0857:06
CAM-4

CAM-)
CAM-1

0857:26
CAM-4

CONTENY

Really but 1'11 te)] you, the
guys that we know of are taking
money and advantage and the one's
who don't perticlpete ® re mot
going to get their money but.
the company Is not going to

give away money, they“re only
going to give it to the one's

iT they're forced to do it,
right «

Yeah

[
1 can't believe they're keeping \\3
this (sti11) because they"re

(very such) interested 1n ft |

1 got -— we got thile 1ittle
thing in our mail box the other
day about being @ Dlc to sign
away your ah * ¢ ya know, if
your killed, now that, | "ve seen
this happen end before we signed
® n6evenbefere this transfer

we had, you know, if you don't
gotta clear procedurs hare o *
procedure

d XIGN3Idav



COMMUNICATIONS TO & FROM AIRCRAFT

_APPEARTNG O CAM-3 JACKBOX OMLY

TINE &
SOURCE

50

R0DO-3

RDO-3

RDO-3

0858:25
S0

166

AIR-GROUND COMMUNICATIONS

TIME &
CONTENT SOURCE CONTENT
Okay Marty, 11ke to knew who's First
out there between you and company,
also can you give me the nature of
your matintenance problem?
It's just a forward baggage compartment
door seal, it's out of the track a
little bit
Okay fine thank you
1"m not sure who's forward here
Okay
I don't know who's first
Okay thank you
I think seven sixty-six is first,
we're cleared to land
0857:44

APP PSA seven sixty-six, traffic will
be a Cessna one seventy-two just
making a low approach off of
runway nine, uh, northeastbound,
contact Lindbergh tower now one
three three point three, have a

nice day

INTRA-COCKPIT
TIME &
SOURCE CONTENT

0857:44
CM-4

In the pest so 1's cell the
attorney and ask him about this
one cause ] think it oughta be
notarized, ah, and you have a
signed copy too. It disturbs
me, you know, even after you"re

a XIaN34av
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COMMUNICATIONS TO & FROM AIRCRAFT
APPEARING ON CAM-3 JACKBOX ONLY

TIME &
SOURCE CONTENT

AIR-GROUNO COMMUNICATIONS

TIME &
SOURCE

0858:01
fD0-2

0858:03
APP

0858:05
ROO-2

CONTENT

Sir. was that PSA one eighty-two?

Ib. that was for the company, sir

Okay

INTRA-COCKPIT

TIME &

SOURCE

CAMN-1
CAM-4

CAM-1
CAM-4

CAM-1
CAM-?
CAM-1

CAM-2
CAM-1

CONTENY
Yeah

Dead, you can't de nothing about
It, you know, your wife Is left
with a hell of a, hell of a
problem, I1l1ke tf you sign that
thing they put beforeyeu ® ed
+:nm o o they give It to Waller
what's gonna happes to it from
then on, you know what | mean?

Well o o

1 have @ Igbtm thousand dollars,
I just got my thing from, ® h_get
my information from, ® h, Aetna

the other day

Yeah

That"s pur e e

I think 1 bed about ten or
eleven thousand dollars

Yeah
Boy would thatbe nice

The maximm {is tee parcent * *

d XIANddav



COMMUNICATIONS TO : FROM AIRCRAFT

APPEARING ON CAM-3 JACKBOX OMLY AIR-GROUND COMMUMICATIONS
TIME & TIME &
SOURCE CONTENT SOURCE CONTENT
0058:32
RDO-3 San Diego Ops, PSA flight one cighty-

two

0858:37

ARINC Ah, one elghty-two, this 1s ARINC

one thirty point four

0058:40

R00-3 Yeah, wa're out, ah, Los Angeles
thm two diagonal three four
airborne Jtfour one, San Diego
et 2evo nine zero five

0858:50

ARINC PSAone ® fght two SanFrancisce
roger

0858:53
RDO-3 A little late butthank you
0858:55
ARINC Okay

INTRA-COCKPIT

TIHE &
SOURCE

0858:32
CM-4
CAN-)
CM-?

S& AN

0859:01
CAN-3

0859:02
CM-?

d XIaNZd4av

CONTENY
It sounded 1ike & good deal to
me Jt that time
Yeah
Boy that is good, 1'1) tell ya
for that length of tlw e «
show up
o o ((m'mt'f'“‘.. “'.t“""

gible for ximately tweaty-
five ucum;)

Breakers checked, pressuri.ation
set, the airspeed and EPR bugs

1 Vike that . .



COMMUNICATIONS TO 6 FROM AIRCRAFT
APPEARING ON CAM-3 JACKBOX OMLY AIR-GROUND COMMUNICATIONS

TIME A TIME & TIME 6

SOURCE CONTENT SOURCE CONTENT SOURCE

0859:04
CAM-1

0859:06
CAM-2

0859:09
CAN-]

0859:10
CM-3

0859:11
CAM-4

0859:12
CAM-2

0859:13
CAM-1

0859:16
cm-3

0859:17
CAM-1

0859:18
cm-3

0859:19
CAM-2

INTRA-COCKPIT

CONTENT
Twenty-four ret left
Twenty-four two five two
Two five two

The altimeters, instruments
Are wa them yat?

Just about, eighty-six
Eighty-six on left « o
Landing, turn OTT lights

On

Seatbelt sign on to

It's on

a XIONZddv



COMMUNICATIONS TO & FROM AIRCRAFT

APPEARING ON CAM-3 JACKBOX OMLY
TIME &
SOURCE CONTENT

AIR-GROUND COMMUNICATIONS

TIME &
SOURCE

0859:30
APP

0859:35
R0O-1

0859:39
APP

CONTENT

PM one eighty-tuo. traffic
twelve o"clock, one mile
northbound

We'relooking

PSAoneeighty-two, additional
traffic'sah,twelveo”clock,
three miles just north of the
field northeastbound, a Cessna
one seventy-two ¢l imbing VFR

out of one thousand four hundred

0859:36
CAN-1

0859:39
CA-3
CAN-2

0859:41
CAN-)

INTRA-COCKPIT

d XIaN3ddv

CONTENY

Fuel. shoulder harnesses
on
Dn the right

Just gave my of f report to ARINC
and the guy started laughing, '
said so 1°D a Vittle late W
[0+
I

Go ® heed end give the off report
from LA to San Diego then

Yeah ((sound of laughter))

Very nice

He really broke up 1aughing
1 sald so I'm Yate



COMMUNICATIONS TO 6 FROM AIRCRAFT
APPEARING ON CAM-3 JACKBOX ONLY

TIME A
SOURCE CONTENT

0900:15
RDO-3 San Diego Ops, PSA one eighty-two
Is number two because we try herder

0900:28
RDO-3 Did you get all that, Frank?

AIR-GROUND COMMUNICATIONS

TINE &
SOURCE CONTENT

0859:50
RDO-2 Okay we've got that other twelve

0859:57

APP Cessna seven seven one one golf,
San Diego departure radar contact,
maintain VFR conditions at or below
three thousand five hundred, fly
herding zere seven zero. vector
final approach course

0900:15

APP PM one eighty-two. traffic"s at
twelve o"clock, three miles out
of one thousand seven hundred

0900: 22

RDO-1 Trafficinsight

0900:23

APP Okay. sir. maintainvisual
separation,contact Lindbergh
tower one three three point
three, have ¢ aice day now

0900:28

RDO-1 Okay

INTRA-COCKP] T
TIME &
SOURCE CONTENT
0859:40

CAM-4 Yesterday we took off out of Sam

Francisco. we"re supposed to 90
over to Bay approach, you know,
and | switched twenty-few nine,
I guess, and 1 said, Bay depar-
ture PSA Tive o a gel comes on
and she says, this is Oakland
tower end | said ok I'm sorry
about that, then | hesitated end
then 1 said In a way, 1"m not
sorry thougb, g(sound of laugh-
te)) thatreally broke her uwp

0900:10
CAM-? ({Sound oF laughter))

0900:21

CM-2 Got ‘em

0900:26
CAN-2 Flaps two

@ XIGN3Idav
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“"‘m"‘m"&"cm J':cmn:{ ONLY ALR-GROUND COMMUNICATIONS INTRA-COCKPIT
TIME & Tiee &
‘ig“‘m‘ couvEnT SOURCE CONTENT SOURCE CONTENT
0900: 34
R00-1 Lindbergh PSAone eighty-two
downwind
0900: 38
TWR PSA one eighty-two. Lindbergh tower,
oh. traffic twelve o"clock one mile
a Cessma
0900:40
RDO-3 San Diego Ops, PSA Tlight one eighty-
two 1S mmber two because we try
harder
0900:41 |
CAN-2 Flops five
o
0900:42 O
w-1 Is that the one(we ™ re) looking I
at
0900:43
CAM-2 Yeah, but I don'tsece him now
0900: 44 09500:44
S0 Me figured that, thank you RDO-1 Okay, we had It then a minute
90
09500:47
™R One cighty-two, roger
0900:48
RDO-3 Did you get a)l that, Frank?
0900:50 0900:50
S0 Yeah, we got 1 t, thanks RDO-1 I think he"s pass{ed) off to

our right



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

TINE &
SOURCE CONTENT

AIR-GROUND COMMUNICATIONS INTRA-COCKPIT
TIME b TIMNE &
SOURCE CONTENT SOURCE CONTENT
0900: 5)
TR Yeah
0900:52
CAN-1 He was right over here a minute
490
0900:53 0900:53
TWR How far are you going to take CAM-2 Yeah

0900:57
MO-1

0900:59
TWR

0901:01
TWR

0901:04
207

0901:07
TWR

0901:08
RDO-)

your dowwind one eighty-tuo
company traffic is welting for
departure

Ah probably about three to four
miles

Okay

PSA two zero ‘seven, taxi Into
positionand bold

Two oh seven, position aMd hold

PSA one eighty-two, cleared to
and

One eighty-two"s cleared to Jand

0 XIaNaddav
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0%01:11
XXX

ON CAM-3 JACKBOX OMLY AIR-GROUND COMMUNICATIONS
TIME &
ENT SOURCE CONTENT

o o affirmative

Ah, okayde not open the, ah, aft
door. the aft sklr end ah, list
coffee five, hot cups eleven.
towels two, 1iquer napkins two,
peamuts,spoons, and stamd by
for & mnpoma e e

INTRA-COCKPIY

TIME &
SOURCE

CAM-7
0901:10
CAM
0901:11
CM-2

0901:13
CM-3

0901: 14
CAN-1

0901:15
CM-2

CAM-1

0901:20
CAN-4

0901:21
CAM-1

0901:31
CAM-2

0901:34
CAM

CONTENT

({Sound similar to door closing))
Are we cleaar of thatCessmal
Suppose to be

I guess

(Fifteen)
({soundof Irugbter))

1 hope

Oh yeah, befors we turned
downwind, | sw him about one
o0'clock, probably behind us
now

Gear down

{(Sound of clicks end so'd
similar to gear extension))

d XIAN3d4dv



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

TINE &
. SOURCE

0901:42
XXX

0901:43

XXX

CONTENT

fuel willbe eighteen, we"ll
have that fuel onboard

What's the number going back up

AIR-GROUND COMMUNICATIONS INTRA-COCKPI T
TIM 6 TINE 6
SOURCE CONTENT SOURCE
1418 COMTENT
0901: 38 it
CAN-2 There's one underneath
0901:39
CAN-? .
- lm‘én 1 Tooki tth bound
- was looking atthat Inboun
there
0901:42
CAM {(Sound O thump simtlar to
nose gear door closing))
090):43
TWR PM seven sixty-six, contact
ground point seven
0901:45
CAM-1  Whoop!
0901:46 0901:46
766 Roger CAu-2 Aghhh!
0901:47
(1] {(Sound of impact))
0901:47
CAM-4 Oh #1#

d XIAN3dav
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COMMUNICATIONS TO 8 FROM AIRCRAFY
_APPEARING ON CAM-3 JACKBOX OMLY

TINE & ,
SOURCE CONTENT

AIR-GROUND COMMMICATIONS

TIME &

SOURCE CONTENT

0901:48

T™R PSA two oh seven,clear for
takeoff

0901:50

207 Two oh seven rolling

0901:55

RDO-1 Tower we'reyoing down, this
PSA

is
0901 :57
TWR

for you

Okay, we'11 call the equipment

INTRA-COCKPIT

TIME &

SOURCE CONTENT
0901:48
CAM-1 ’
0901:49
CAM-1 Easy baby. usy baby
0901:50
CAM-? Yeah
0901:51
CAM ((Sound of @ lectricrl system

reactivation tone o voice
recorder, s{st- off less thee
one second)

0901 :51
CAM-1 What have we got here?

0901:52
CAM-2

1t"s bad
0901:52
CAM-1 Hub?
0901:53

CAM-2 We're hit man, we are hit

@ XIaN3ddv



COMUMICATIONS TO & FROM ATRCRAFY

APPEARING ON CAM-3 JACKBOX OMLY AIR-GROUNO COMMUNICATIONS INTRA-COCKPIT

TINE A TIME & TINE A

SOURCE CONTENT SOURCE CONTENT SOURCE CONTENT
0901:58
CAM-? Whoo!
0801:58
CAM ((sound of stal | warning))

0901:59 0901:59
RDO-1 This Is It bby CAn-1 Bob
0902:00
CAM-2 (NN
0902:01
CAN-? i
0902:03
w-1 Braceyourself
0902:04
CM-? Hey baby *
0902:04,
CAN-? Ma, | love yah
0902:04.5
CAN ((Sound en cockpit voice recorder
ceases. alectrical power to
recorderstops))

-gg-
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APPENDIX E PAGE |

SESAEES LATERAL VIINLITY
s sl sunan

170 $EC. TO 10 $EC. PRION TO COLLISION.

CALCULATED FLIGNT PATH OF G172 FAOM
sown 179 $2C. T9 10 SEC. PRICA TO COLLISIOR.

VISIBILITY FROM RIGHT SEAT DESIGN EYE REFERENCE PBINT-

DEGREES LATERAL VIRGILITY
X 1 13w s [ 2 I B B - ] OEGREES
[ M S S 1 A S S W w
—1$
18

CALCULATED FLIGHT PATH OF CATZFROM  ZERO REFERENCE
176 SEC. TO 16 SEC. PRIOA TO ﬂlkﬂl\

l.‘.é-w

-8

4
s
-1

HEAD OF OCCUPANT OF LEFT COCKPIT SEAT

VISIBILITY FROM FORWARD OBSERVER SEAT

T BADE0 AREAR REPRESENT SOMOCULAR VEBONL COCKPIT VISIBILITY - BOEING 727

CLEAR AREAS REPRESENT BINOCULAR VISION.

THE ACCURACY OF THESE ILLUSTRATIONS IS LIMITED 8Y

THE PROCESS BY WHICH THE ILLUSTRATIONS WERE PRODUCED.
THAT 1%, THE ILLUSTRATIONS WERE PRODUCED FROM
TRACINGS OF THE ORIGINAL BINOCULAR




APPENDIX E PAGE

VISIBILITY FROM LEFT SEAT-ALERT POSITION

BESASES LATERAL VIRIBILITY
sunns?iwunn
e R

CALCULATED FLISNT PATN 0F C.172 FADM
178 SEC. TO 10 SEC. PRIGA TO COLLISION.

CLEAR AREAS REPRESENT BINOCULAR VISION.

COCKPIT VISIBILITY - BOEING 727




- 08 =
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I

CESSNA 172 LEFT SEAT
WEILITY FROM LEFT SEAT - DESKN EYE REFERENCE POBNT

COCKPIT VISIBILITY - CESSNA 172
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APPENDI X F

TERMINAL RADAR SERVICE AREA TRSA- I
(NOT TO BE USED FOR NAVIGATION)

SAN DIEGO, CALIFORNIA
MIRAMAR NAS
FIELD ECEV. 477'MSL

: f Pomanm é 120.08 300.4'

Palomar

127.3 323.0

San Vicente
\Rcscrvoir

w-291

LEGEND

/\

S 7 Eu.zs 3819

. A A Lower Otoy
et Sem=y Reservoir

‘05,

Brown Muni
— TATES
: R s

am———
- --' T gy MEXICO
Tijvana Vo
General Abelardo
L. Redriquez intl
VFR CHECX POINTS

SURFACE TO 3000 WITHIN
AIRPORT CONTROL ZONE

2000° MSL TO 8000' MSL

4000’ MSL TO 8000' MSL

TERMINAL RADAR SERVICE AREA Prepored by the National Ocean Survey

CEILUNG IN HUNOREDS OF FEET MSL at the direction of the
FLOOR IN HUNDREDS OF FEET MSL FEDERAL AVIATION ADNNISmTION_j
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[RPRINEI SO TRVIPE T TRV R

0858:38

0858:38
ROO1

8 0050:2

C 0838:50
RDO2

0088:57

PRl

ROO-1

if
&.

0900:28
ROO-1

908:34
ARDO-1

F 9000:38
TWR

CAM2

0900:43
CAML1

0800:43
CAM-2

G 0900:4
RDC1
0800:47
TWR

H 0508:58
ROO-1

052
CAM-Y

0980:53
CAM2
0908:53

508:57
ROC-1
0900:58
0801:07
TWR

090108
RDO-1

PSA ane sighty-twe, traffic twelve
o’clech, one mils aerthbound

We're losking

PSA o0 sighty-swe, sdditional traffic’s,
sh, twolve o’cleck, thres milss just
sorth of the flold neshesuthoundy s
Comne ous sevonty-twe climbing VFR
out of one thousand four huadeed

Okay we've ot that ather trsive

VFR conditions st o below thrse thes-

nad five hundred, fly hoading 2ere
wves 200, vectas finsl sppreach conrse

PSA ons sighty-twe, traffie’s st
tweive o’cleck, three miles st
of ona thovsend seven hundred

Got'mm

peiat thres, howe a nics doy aow

Okay

Lindborgh PSA sne sighty-twe dovwawind

PSA ene sighty-twe, Lindbergh tower,
oh, raffic twelve o’cleck ene mile
3 Conme

Flags five

Is that the sne we’re looking ot

Yoah, but | doa’t soe him now

Okay, we had it there & minuts age

One sighty-twe, roger

| think he's pass(ed) off to
our right

Yosh

He was right ever here 3 minuts
]

Yosh

Kuhmyn"uuhnu
deone tighty-twe,
traffic is weiting for dopartore

Ah probably sheut thees te four
miles

Okay
PSA sne sighty-tws, clesrsd te land

Or vighty-twa's cleared ts
land

901:58
CAM

L 0082:04:5
CAM

AA 0859:58 E:

9900:08 N77116:

0008:43 NI7116:
CC 0901:47 E:

APPENDIX H

Are we cloar of thet Comme?
Supposs 10 be

1 gens

1 hepe

Oh yesh, hefore wa tumed dovwind, |
sow him sbout one o’'dlock, probebly
bebind us now

There's one uadernesth

1 was looking st that inheund
theee

Waosp!
Aghbat

({Sound of impect))
Esay beby, sasy baby

{{Seund of clectrical rystam resctive-
tion tons on veice cacorder, system
off lass than 1 second))

What have we got hore?
it’s bad
We'rs hit man, we are bit

Towse wa're poing down, this is
A

Okay, we'll call the equipment
for you

((Sound of s1alt warning)}

{(Seuwad of cockpit veice racerder
comes, vlectrical power te recorder
stogel)

T116: (Uninwiligible) Seven Seven One One Guilf (Unin-

tailigibls) ons th d five b d sh nertheasthound

Camsaa Seven-Seven One One Golf Soa Diege Deporture
redar contact meintsin VFR conditions at or below
theee th d five bundeod fiy heading

2910 vectes final sppreach cowrm

Zore seven zore on the heoding 3ad VF s’ below
thees thoumnd five hundrad {uninniligibis)

Camsaz One Gne Golf and traffic’s ot six o'clock twe

miles smsthound ¢ PSA jot inbound to Lindbargh
out of three thesmad twe hundred has you in sight

One One Guif Roger

Camne Ooe One Golf & truffic ok in your vicinity
4 PSA jot has you in sight he's desconding for
Lindborgh



