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File No. 3-2365
NATIONAL TRANSPORTATION SAFETY BOARD
DEPARTMENT OF TRANSFORTATION
AIRCRAFT ACCIDENT REPORT

Adopted: April 24, 1970

PUERTO RICO INTERNATIONAL AIRLINES, INC,
DE HAVILIAND HERON 1i4-2, N563FR

S DE LUQUILLO
SAN PUERTIO RICO
MARCH 5, 1969
SYNOPSIS
A

Puerto Rico International Airlines (FRINAIR), NS63FR, a De
Havilland Heron 114-2, a regularly scheduled air taxi passenger flight
frem St. Thomes Virgin Islands, to San Juan, Fuerto Rico, crashed in
the Sierra de Luguillo mountains while beiug vectored for an ILS approach
to Runway 7 at the San Juan International Airport, at epproximately
1738, March 5, 1969, The aircraft was destroyed. The accident was
fatal to all 12 occupants aboard the aircraft: two crewmembers snda 17
passengers.

The flight was operating on an IFR clearance and flying in actual
IFR weather conditions. Following the transfer of control from San
Juan Air Route 'Traffic Control Center to San Juan Approach Control,
the flight was given an erroneous position report. Indications are
that the flight complied witis the subsequent radar vectors and alti-
tude assignments until the accident became unavoidable.

The aircraft was not equipped with a radar transponder or distance
measuring equipment (DME).

The Board determines that the probable cause of this accident was
the vectoring of the aircraft into mountainous terrain, under IFR con-
ditions, without adequate obstruction clearance altitude by a controller
who, for reasons beyond his control, was performing beyond the safe
limits of his performance capability and without adequate supervision.

Shortly after the accident, the Board made certain reccmmendations
to the Federal Aviation Administration dealing with the operation of
aircraft without distance measuring or transponder equipment in instru-
ment flight conditions. in the San Juan erea. A review of approach coa-
trol procedures in locations with a similar topography was also recon-
mended. In response to these recommendations the FAA took several
actions which satisfied the intent of the Board.
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1 INVESTIGATTON
11 History of Flight

it e I e, P,

Puerto Rico International. Airlines (PRINAIR), Flight 277, a De
Havilland Heron 114-2, N563FR, was a regilarly scheduled air taxi ;
passenger flight from St. Thewas, Virgin Islands, to the San Juan,

Puerto Rico, International Airport.

At 1715 1/ on March 5, 1969, PRINAIR 277 departed St. Tacmas on
an Instrument Flight Rules {IFR) clearance to San Juan via Route 2 to
Isia Verde intersection, to maintaic 4,000 feet. (See Map, Attachment
1.) The flight proceeded initially under the control of the San Juan
Air Traffic Control Center (ARTCC),

At 1728:40, the Center advised San Juan Approach Control that
PRINAIR 277 was eatimating Isla Verde intersection at 1738, maintain-
ing 4,000, and that it weuld re a radar handoff from the east on
Route 2.

At 1730:50, the Center identified to Approach Control the radar
target of PRINAIR 277, which was then 27 miles east of San Juan on
Route 2. When this was accomplished, and the radar target verified by
the approach controller, a center-to-approach control handoff was
effected.

At 1732303, PRINAIR 277 contacted San Juan Approach Control and
advised that the flight was maintaining 4,000, Approach Control re-
lied: "FRINAIR two seven seven San Juan Approach Control radar con-
act three miles east of Isla Verde fly a heading of two five zero for
a vector to IS final maintain four thousand.” When this transmission
was made by the trainee 2/ controller working the AF (Arrival Radar)
position, the aircraft was actually observed by him on the radarscope
3 miles east of the Fajardo intersection. It should be noted that the
Isla Verde intersection is located about 10 miles west of the Fajardo
intersection; both intersections are part of the Route 2 structure.

"he controller, who was working the coordinator position in the
Terminal Radar Approach Control (TRACON) room, noticed this error but
made NO comment, When interviewed, he referred tothis error as "a

1/ A1l times used herein, unless otherwise indicated, are Atlantic
standard based on the 24-hour clock.

2/ The term "trainee,” in this context, refers to a certificated con=-
troller who is ir the process of veing area-qualified in a facility
to which he has recently been transferred.
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slip of the tongue™ and indicated that he did not consider this a

case of misidentification since there was no target on the radarscope

3 miles east of the Isla Verde intersection. Furthermore, he pointed
out the target on the radarscope to the AR-1 controller, who acknowl-
edged. The coordinator also stated that he assumed that the instructor
controller, who was supervising the AR-1 controller as part of the lat-
ter's facility checkout, had caught this mistake.

The instructor controller indicated that he was not aware of the
error in phraseology and that he was given collateral. duties immediately
following PRINAIR S handoff.

At 1732:25, FRINAIR 277 ackrowledged by stating: "Okaywe'll main-
tain four thousand and we're turning to a hecadirg of two fivs zero."

At 1733:15, Approach Control issued a clearance for FRINAIR 277
to descend to and maintain 3,000 feet. FPRINAIR 277 acknowledged.

At 1737:25, PRINAIR 277 asked for a lover altitude.

At 1737:35, Approach Control issued the following: "PRINAIR two
seven seven San Juan Approach Control turn left heading two two zero
continue to maintain three thousand vectors to ILS final."” PRINAIR
277 acknowledged as follows: "Ah left heading two twe zero for two
seventy seven and we're at three thousand at the present time.” Ap~
proach Control responded with "maintain three thousand." During an
interview, the AR-1 controller indicated that he had lost ragar contact
with PRINAIR 277 in a area of precipitation and that the 220  vector
was intended as an identification turn.

At 1738:50, Approach Control issued the following: "FRINAIR ah
two seven seven tum buck right new heading of two eight zero." Accord-
ing to the AR-1 instructor controller, who was also acting as coordi-
nator at this time, this vector was given after he directed the AR-1
controller to bring the aircraft tack to the northeast. Neither this
transmission -- nor any of the subsequent transmissions -« was acknowl=
edged ty the flight,

The wreckage wes located the following day by an aircraft flown
over a track reconstructed from recorded clearance ins{ructions and
vectors given to PRINAIR Z77. It was found on the 143 radial and
13.4 nautical miles from the San Juan VORTAC near the top cf a knoll
in the Luquillo National Forest, at an elevation of 2,L00 feet. There
ure two mountain peaks in that area that rise to 3,4% and 3,525 feet

. The geographical coordinates of the wreckage site were latitude
1g2+171 15" R and longitude 65° 49* 30" .
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The time of the accident was between 1737 and 1738, as determined
frem the time of the last acknowledged transmission by the flightto
Approach Control. In addition, a watch recovered from the wreckage

indicated stoppage at 1736, There were no known witnesses to the acci-
dent.

12 lnpjuries to Persons

Injuries Lrow Paggengers Others
Fatal 2 17 0
Nonfatal 0 0 0
None 0 0

2,3 Damage 10 Aircraft .
The aircraft was destroyed by impact. There was no fire.
1.4 Qther Damage

None.

15 Crew Information

The two crewmembers were properly certificated and qualified to
conduct this flight. (For details see Appendix B.)

1.6 Aircraft _Infornation

The aircraft was properly certificated and maintained in accordance
with existing requirements.

The weight and center of gravity (c.g.) of the aircraft were deter-
mined to have been within prescribed limits at the time of the accident.
(For detailed information see Appendix C.)

1.7 Meiegrological Information

At the time of the accident, the weather over the area of the
accident site was characterized by low cloudiness and moderate to heavy
rain sharers, which were nssociated with a cold front oriented east-
northeast, west-southwest over southeastern Puerto Rico,

Tne Roosevelt Roads 1730 weather observation reported 800 feet
scattered, estimated 1,000 feet brokené 3,000 fee; broken, visibility
1 mile in heavy rain sharers, wind 330~ 6 knots, gusts 11 knots, and

altimeter setting 29,88 inches. Heavy rain sharers continued until 1752.
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The San Juan 1655 weather observation reported 1,00¢ feet scattered,
estimated 2,200 feet dbroken, 9,000 feet brgken, high ‘oro%en, visibility
12 miles, temperature 8° F., dew point 76 F, wind 010"~ 10 knots,
altimeter Setting 29.88 inches, and haze aloft all quadrants. At 1755,
scattered ¢louds were reported at 1,000, 2,20, and 9,006 feet, along
with an indeterminate cirriform broken layer.

The San Juan 2009 winds-aloft observation was as follows foy 3,000
and 4,000 feet m,s.l., respectively: 360" true 16 knots and 005~ true
15 knots. The radiosonde ascent made at the same time showed abundant
moisture in the lower levels, and the freezing level was at 15,600 feet
m.s.l.

The aviation terminal forecast for San Juan, valid for 21 hours
beginning at 1700, called for a ceiling of 2,000 feet broken, 8,000
feet broren, 30,000 feet troxken, wina 360 10 knots and gusty, occa=-
sional ceiling 1,200 feet broken, visibility 2 miles, moderate rain
showers, chance of ceiling 700 feet overcast, visibility 3/4 mile,
thunderstorm, noderate rain showers, wind 3602 18 knots, gusts 30 knots.

AIRMET Brevo 1, valid from 1600 tc 2000, predicted scattered,
locally numerous showers and a few thundershowers in an area 25 nautical
miles either side of a line fran northwest Puerto Rico to 120 nautical
miles nertheast of San Juan. The area was forecast to move southeast
at 20 knots.

Weather briefings at St. Thomas are handled by the San Juan Inters
national Flight Service Station. Neither the Flight Service Station
nor the Weather Bureau Forecast Office at San Juan provided a weather
briefing to the crew of Flight 277.

1.8 Aids to Navigation

There were no reported difficulties with any navigational aids
utilized for the flight from St. Themas, The flight was operated under
radar control. According to the AR-1 controller, radar contact was
lost when the aircraft's target disappeared in the precipitation on
his radarscope, which was operated in the linear polarization mode.

"he aircraft was no% equipped with a transponder or ddstance
measuring equipment (LME),

1.9 Comnunications

There were no reported discrepancies in the radio ccomunications
with the aircraft involved and radio contact was maintained until
Just before the accident occurred.
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110 Aerodreme and Ground Facilities

Not involved in this accident.

1,11 Flight Recorders

A flight recorder and.cockpit voice recorder were not installed

in the aircraft, nor were they required by Federal Aviation Adminis-
tration Regulations.

112 YWrecksge

Tne aircraft came to rest near the top of a knoll in the Sierra
de Luquillo mountains at an elevation of approximately 2,400 feet.
Thig knoll is located in a dense rain forest and bordered on the north-
east and south by ridzes at or above 3,000 feet. The neargst of these

is a 3,000-foot ridge Iccated on a magnetic bearing of 0k0 and about
2,000 feet rrem the accident site.

The aircraft au a rectangular swath, approximately 15 by 70 feet,
through 30-foot high trees and impacted the ground at an estimated
angle of 70¥ « The nose section and the four engines were buried 18

the ground., The overall direction of impact was approximately 300
magnetic,

With the exception of the outboard 10-foot portion of the right
wing, all parts of the aircraft were recovered in the main wreckage
area and in proper relation to each other. A search for the missing
wing section was conducted in the immediate area and along the prob-

able flightpath, but dense foliage and inaccessible terrain frustrated
the search efforts.

Two large pieces of the right wing were identified and examined

at the accident site. The largest of these was a 12-foot section which
extended fran the wing mot outboard to the area of the No. & engine attach
fittings. Tne second piece, which consisted of the adjacent 8-foot
section of wing with the outboard 4 feet of flap attached,extended ocut-
board to a fracture in the area of the inboard end of the right aileron.
Both ends of this section exhibited jagged chordwise fractures. Al-
- though no impact marks were observed on the leading edge of this section,

its outboard end was crushed aft. The box section of this piece of
wing exhibited considerable spanwise damage and its entire trailing
edge was folded forward over the top of the leading edge. This section

also exhibited spanwise buckles which were deeper and more pronounced
at the outboard end.
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No detailed examination of the aircraft engines and propellers
wag conducted. All four engines and propellers separated rras the
wing and penetrated the ground until only the rcar portions of the
engine accesgory sections were visible. Since all equipent and per-
sonnel had to be lowered fram helicopters into the wrecksge site by
slings, no heavy equipent was available to dig the engines out of the
ground.

1.13 Fire
Fire did not occur.

1.14 Survival Aspects

This was a nonsurvivable accident.

1,15 Lests and Research

A1) pertinent grount facilities were checked subsequent to the
accident and fouvnd te be urerating within estublished tolerances.

116 Other Information

At about 1730, when FRINAIR 277 was handed off from San Juem
Center to Ean Juan App-oach Control, the AR (Arrival Radar) and the
DR (Departure Radar) positions in the TRACON rowum were manned hy two
trainee controllers who 'vere not yet facility-qualified at the radar
positions. Both trainees vere supervised by qualified instructor
controllers. A fully qualified controller acted as coordinstor for
the Arrival and Departure positions. The FD (Flight Data) position
was also manned by a trainee controller. All three traineez were
gualified tor duty in tile Control Twer Cab.

At about 1733, the coccrdinator was instructed by the watch super-~
visor to go to the Control Towexr Cab to provide lunch relief for one
of the tower operators. Tne watch supervisor. assigned the rcoordinator's
duties to the instiuctor controller who was supervising the AR-1 con-
troller. While executing his -zllateral duties, the instructcr cone
troller kept his headset ani microphone plugged into the transmitter/
receiver panel at the Ak-l wonitor prosition. As a result, some of the
transmissicns that he made us .:g the coordinator's handset caused in-
terference on the AR-1 freguoncy.

The official FAA transcripticn of reccrded conversations retween
San Juan Approach Control and FRINAIR 277 frem 1732 to 1750 on darch 5,
1969, lists only the conversvtion between the AR-1 controller arid the
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crew of the aircraft involved. This transcription indicates that

No transmissions affecting PRINAIR 277 tuok place between approxi-
mately 1733:20 and 1737:25, At 1737:25, FRINAIR 277 asked tor a

lower altitude and tne coniroller respond2d with instructir .« to

turn left to a heading of 220° and tO maintain 3,000 feet. This
vas the last vector acknowledged by the crew.

A trauscription of the transmissicns between the AR-1 controller
and other aircraft during this 4-minute 5-second interval indicates
that this controller made 1& and receirea 19 cammunications involving
four different aircraft (not including FRINAIR 277). During the last
25 seconds of this h-minute 5-second interval, he was told twice by

a Pan American Clipper crew that somehody was interfering on the fre-
qguency of his transmissions.

The AR-L controller started his FAA employment about 10 years
sgo and had been a qualified radar operator Tor several years before
Lrev.sferring to San Juan, Puerto Rico. .He arrived in San Juan with
his fonily --wife and far children, ages 8, 6, 3, and 3-- on December
1, 1968, Ye moved with his family into wi effi iency apartment for
the duration OF his 60 days of temgorary quarters elluwance, At the
end of the 60-day period, his nousehold goods hnd not yet arrived,
due tc a strike of the skipping company involved, Efforts to extend
the temporary quariers allowance reriod were not successful,, On or
about the lst of February, he meved with his family into an unfwn-
ished heuse and borrowed a refrigerator, some card tables and chairs,
and somz cots from his ussociates. Re boughl some lawn chairs,
and linens. Two investigation “eam members visited the controller's
regie s on March 17, 1962, and found that the only furniture in the
hou‘,a;J{i ved of what was deseribed above. The sleeping accomoda-
tioné-”’- .a= main bedrocm consisted of two bunk-type mattresses,
abow,ﬁ. iiches thick, placed on the floor.

The AR-1 controller had been off duty during the two days pre-

ceeding the accident. He reported for duty at about 1500 on the day-
of the accident..

In an interview conducted on March 17, 1969, the A= controller
indicnied that, about 3 years earlier, he had been referred by a re-
gionaX: ¥Licl.c surgeon to a psychiatrist and a psychologist as a result
of the o:tiame Of a psychologicel teat and that he, subsequently, had
beer. aiwared. He also indicated that he considered iimself very tense
and ingious at; the time which, in his opinion, was the reason for his
referral to the spenialists.

e s - R AL i
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2, ANALYSIS AND CONCLUSIONS

21 Analysis

The investigation revealed no reasons to suspect mechanical or
other aircraft problems as causal factors. Although the aircraft
impacted sane 600 ftet below its last assigned altitude, the absence
of the outboard 10-foot section of the right wing in the main wreckage
area suggestus that a prior impact occurred sane distance back along
the {lightpath. The loss of controllability after separation of the
right wingtip could easily explain the final impact heading and the
altitude at which the aircrnft came to rest.

Despite extensive efforts, the initial impact point and the
missing section of the right wing were never located. For this reason,
it was fmpossible to verify this speculative explanation. Heowever,
the nature of the outboard fracture of the right wing is consistent
with this theory. The aft crushing and extensive spanwise damage ob-
served on the 10-foot section of the right wing is typical of that
which might be expected to occur &f the wing struck a t:ree¢ or otner
sharp object just outboard of the fracture. While similar damage
might result from a ground impact similar to that sustained by N53FPR,
the lack of impact damage on the leading edge of this section precludes
that possibility in this case.

Mot likely, the point of ‘nitial impact was one of the ridges
or peaks located east and northeast of the accident site, Several of
thcse peake and ridges have an elevation of 3,000 feet or higher.

The prevailing weather conditions at the time of the accident undoubte
edly precluded timely visual observation of the terrain ahead of the
aircraft. 1t appenrs, therufore, thnt B basic reasons for this
nccident mist be sought in the factors that allowed the vectoring of
the aircraft into this terrain below obstruction ¢learance altitucde,

The indication that PRIKAIR Flight 277 followed given instruce
tions to the letter for about 5 minutes suggests that the accident
vas the end result of a chain of conditioning events, rather than
ane single error Or deficiency. The terz "conditioning events" is
used here to indicate that these events shaped the circumstances that
made the accident possible; they will be discussed in chronological
order.

At 1732:05,the crew received an erroneous position report from
the ARL controller which put the aircraft 10 miles farther west than
it actually was, This "slip of the tongue™ in itself wes not a crit-
ical error, although it may have affected the controller's later action.?.

a8
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= To go uncorrected, this error required the passive cooperation of

- three parties: (a) the AR-1 controller's direct supervisor {(the
instructor controller} Who was not aware of the error, (b) the
eoordinator who noticed the error but expected that it weuld he
eaught by the instructor, and (=) the aircraft crew who acknowledged
the erroneocus position report without further ¢ament,

™e assumption seem justified that the crew did not use the
aireratt’'s navigational equipment to verify the accuracy of the radar
posivion or that atmospheric conditions interferedwith the
reception of navigational signals. Over-reliance on radar service,
as well as the ebsence of DME, may have played a role.

At approximately 1733, the Watch Supervisor assigned the coordi-
nator to Twer Cab duty end gave the AR controller's instructor
collateral duties. This appears to be a case of a self-induced su-
pervision problem, since each of the three trainee controllers could
have asgumed the Twer duty, thereby leaving the supervisory structure
In the IFR roam intact. This would have increased the chances that
mmentary overloads would not jeopardize the performance of individual

controllera.

No- recorded transmissiong between PRINAIR 277 and the A3 con-
troller took place between 1733:20 and 1737:25%, The aircraft was
proceeding vn a vector of 250”7 during this period and, presumabvly,
towards an area of precipitation on the radarscope. The AR con-
troller wag vectoring fcur other aircraft in addition to PRINAIR 277.
During this tine interval, he made or received a transamission about
every 6 seconds, which would constitute o considerable workload under
the existing weather conditions. In addition, there was a rtress=pro
ducing and irritating element in the fact that his inatructor’s trans
missions interfered with his om trancmissions, which caused pilots
to canplain,

At 1737:25, PRINAIR 277 asked for a lower altitude. Apparently
it was this transmission that drew the AR controller's attention to
the flight after concentrating for & minutes and 5 seconds on the
handiing of ogher IFR tryffic. At this time, he gave the aircraft a
vector of 2207« This 307 heading change was acknowledged by the crew
but not cbserved by the controller, probably because it took place
in an area of precipitation. Although the radar was operating with
linear polarization, it is doubtful whether circular polarization and
its suppression circuitry would have made any difference in the con-
spicuity of the aircraft's primary retumn during heavy precipitation.
On the other hand, 1t is relatively certain that a *ranspender target
would not have disappeared in precipitation with the radar equipent
operating in the ¢ircular polarization mode,

e A Dk ———"
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SInce there appears to be an intangible factor that has a bear-
ing on the AR controller's stress tolerance, the Board wishes to
- state Ity approach to the investigation of the human factors aspects
of aireraft accidents in general.

e M

Tre Board velieves that the probing of a1 the reasons behind
numan error accidents will contribute materially to the prevention ‘
of future accidents. Therefore, the BCHa in discharging its statu- i
tory responsibilities with respect to cause detemination and acci-
dent prevention must, in thosz cases where the human factor is present,
attempt to analyze the available evidence fre» a psychiatric and
psychological standpoint. If such analysis tends tO support & reason-
able conclusion that these factors csused or contributed to an accident,
the Board 1S ccmpctent tO make such a Judgment,

In this case, the AR-l controller was referred for psychiatric
and psychological assesament in early 196, following a psychological
screening test. In response to the Board's request for further de-
tails of the test procedures and the related FAA Air Traffic Con-
troller Health AN, the Acting Federal Air Surgeon forwarded a
letter to the Board, dated June 10, 1969, (Appendix D.) This letter
indicates that of the 12,200 controllers tested in late 1965 and
early 1966, 91 or 0.7% were referred for camplete psychiatric and
clinical psychological assessment, 15 of which, eventually, were re-
moved frem controller duty.

The ARA controller was oae Of the group of 91 selected for
further testing. However, the regional flight surgeon, not a quali-
fied poychiatrist, reviewed the additional tes%ing and cleared the
controller to continue to serve in his previous capacity. Since the
reasons for the referral were a high degree of anxiety and a low
stress tolerance |evel, it IS the Board's opinion that the FAA should
have directed that a qualified psychiatrist review the psychiatric
and clinical psychological assessment. In the Beard's opinion, a
flight surgeon Is not necessarily the best judge of these factors that
may affect a controller's performance under stress. The Baud does
recognize that since this was the first psychological screening test of
controller personnel, it may have suffered from a lack of reliable
indicators in screening criteria.
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The unusual stresses in a traffic control environment and the

. difficulty of accurately assessing an individual's stress tolerance
" "dictate the use of the highest practicable standards. By the same
token, It should be emphasized that an individual with a marginal
tolerance for the stresses of a controller's task may be more than
adequate in different job situations. The Board therefore concludes
‘that the psychiatric and psy¢hological assessment of controllers under
e Air Traffic Controller Health Program should be expanded. Not
only should personnel entering on duty be assessed, but all controller
personnel should be periodically tested. The program should be under
the strict supervision of qualified psychiatrists and psychologists.

To summarize the role played by the AR-1 controller's stress
tclerance: the Board is of the opinion that the controller's low
stress tolerance and& high anxiety factor may have been the reasons
he did not adequately perform his required duties. However, his
actual performance depended on a variety of environmental factors that
may not have been readily appreciated or predictable at the time he
was cleared for duty in 1956,

Each of these cenditioning events and circumstances, although
relatively harmless when considered separately and at random, had to
be present or occur, in a specific sequence or _pattaen in order to
set the stage for the critical event --the 220~ vector at 1737:35
that turned the aircraft directly towards obstructing terrain, Al-
though 1t is difficult to assess the weight of each of the condition-
ing wents, it can be speculated that the elimination of almost any
of them would have precluded the ¢ccurrence of the critical event.

Several hypotheges can be offered to explain the apparent irra-
tionality of the 220™ vector.

As mentioned earlier, the AR~Ll controller gave the aircraft crew
&n erroneous position report,although he saw the aircraft in its actual
position on the radarscope approaching the Fajardo intersection, Had
the aircraft actually bgen near Isla Verde instead ol Fajardo, the
subsequent vectors {250 and 220°) would have been routine. The con-
troller's unexplainable fixation on the temm Isla Verde mey have made
him overlook the inherent danger of the 220° vector.

This fixation theory loses most of its explanatory value when
the video mapping of the radarscope is considered. The Isla Verde
and Fajardo intersections, about 10 and 20 miles east of the center
of the radarscope, respectively, are clearly displayed, as are the
two peaks, El Yonque and EL Toro, in the Sierra De Luquillo mountains,
where the aircraft crashed. The accident site is located abcut 10
nautical miles south of the Isla Verde intersection. Even a casual
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observer of the radarscope weuld realize that a prolonged 250° vector
tram the vicinity of Fajardo could endanger tgs aircraft, depending
on wind cenditions, and that a subsequent 220~ vector could be cata-
strophic.

It can also be postulated that the cantrollzrts preoccupation
with IFx traffic closer to the San Juan Alrport preempted his atten-
ticn to the extent that he forgot about PRINAIR Z/7. The sudden reali-
zation that he tad lost track of this aircraft, when the crew initiated
sarmunications after about 4 minutes o3 silence, may have prampted him
10 21zost antematieally revert to a 30° 1dentification tum without
glving any thought to the terrain inplications. The controllsr's
limited, bUL adequate, ramiliarity with the terrain involved may have
been canceled aut by his loss of time orientation conceming FRINAIR's
progress an the 250 vector.

Another hypothssis can be btased on the ARL controller‘s heavy
workload at the time he was handling PRINAIR 277. To properly eval-
uate the effect of a controller’sworkload on his performance, his
saturatica point, or stress tolerance, has to be considered. This
varies with ingividuals and, with an individual, it may vary rrom day
10 day d=pandirg on mental and physical energy resenves, aswell as
environzmental and personal factors. Without describing the traits
associated with high or Low stress tolerance, it is postulated that
this controlller was more sensitive to the attantion-namoving effects
of acute and chronie Stresses than the average controller. To what
extent 5 veeks of inadequate Living conditions would induce cironic
fatigue, which, in fUum, might make him less tolerant to acute stresses,
IS diffieult to assess.  This zituation would not necessarily have
been mitigated by the fact that he had been off duty during the 2 days
preceding the accident. Actually, this night have added to his dis-
tress due to the more protractad confrontation with a frustrating
living situaticon which he could not change.

Considering the cumulative effects of chronic and acute stresses
which affected this controller, It nay be expected that even the seem-
ingly minor irritation of the iInterferegce with his transmissions,
jJust before he gave FRINAIR 277 the 220 vector, took its tll. In
sumary, he provably had reached, or slrsady passed, his saturation
point as an effective controller at this tire.

The tforsgoing should not be interpreted as an assertion that every

individual would be affected In the sare mariner under similar conditions.

The Intent Is czly 10 Indicate that a unique, but controllable, combi-
natica OF circumstancas plascd this controller in a position where the
decremant IN his performance could go unnoticed and uncorrected. The
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scope of this Ieport does not allow speculationon the expert use of
prognosticative data in the prevention of the dsvelomsent of such a

srtuation.

22 Conclusions

@ Eindings

l'

2

10,

The flight crswmembers were properly certificated and
qualified for the operation involved.

The aircraft was airworthy and Its gross weight and
center of gravity were within limits.

Theras was NO iIndication of a mechanical failure or
mallunction of the aircraft structure or pewerplants,

The aircraft was not equipped with a transponder or
distance measuring equipent (D),

The aircraft was operated in Instrunent Meteorological
Conditions (1), while on an Instrument Flight Rules
(IFR) clearance..

There were no reported difficulties with navigational
aids or radar equipment.

In the initial contact with the aircraft, the AR-1 con-
troller erroneously repvrted radar contact 3 miles east
of the Icla Verde intersection instead of the Fajardo
intersection, 10 miles farther east. "Be aircraftersw
made No cammsnts,

The AR-1 controller, who vectored the aircraft, was iIn
a trainee status as part of his facility checkout.

The Instructor controller, who was supervising the AR-1
controller, did not notice the erroneous position report
given to the ailrcraft.

The ccordinator who noticed the erroneous position report
did not take corrective action.

Assignment of the coordinator to Towar d by the Watch
Supervisor resulted in collateral duties for the instruc-
tor controller supervising the 4R-L. controller. Each of
thie three trainees in the TRACON room was qualified for

Tower duty.
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12, The AR-1 controller had a heavy workload which vas ag-
gravated by radio transmission interference.

13. The AR controller lost track of the aircraft in an
axea of precipitation. In an effort to reidentify the
al he vectored it towvard mountainous terrain
at an altitude too low to provide obstruction clearance.

14, The ARIL controller and his family had been subjected
to inadequate living conditions for about 5 weeks prior
to the diy of the accident.

15, Environmental and personal factors beyond his control
lowered the AR controller’s performance capability
to the extent that he could no longzr safely handle a
heavy workload.

16, In 1966, the AR-1 controller was referred for a psychi-
atric and psychological assessment, as a result of the
cuteome Of a psychological screening test, and subse-
auetly cleared for controller duty.

(v) Prabable Cause

‘he Board determines that the probable cause of this accident
was the vectoring of the aircraft into mountainous terrain, under IFR
conditions, without adequate obstruction clearance altitude by a con-
troller who, for reascns beyond his control, was performing beyond the
safe Limits Of his pertormance capability and without adequate super-
vision.

3. RECOMMENDATICNS

‘he camplex man-cquipmnent-environment interfaces in this accident
sequence make it difficult to convert each of the conditioning events
into an effective and practicable recammendation. The Board believes
that most of these events represent departures froam accepted procedures,
standards, and practices which became critical only in_the total context
of the circumstances, |In that respect, this accident IS a dramatic
reminder of the fact that in aviation, every form of complacency with
regard to the quality of equipment cor the performance of personnel,
be it in the cockpit or in tae control room, should be treated as an
error-provoking and accident-inducing factor. ™Therez is no need to be-
labor this pint with recamendations which would only be repetitious
of what has been said in the past after similar occurrences. The
ansver lies in sound management and operational policies.




-16 -

. With regard to the critical event in this accident, the Board

of the opinion that prevention of its recurrence has to be sought
4n steps that preclude the assignment of distressed personnel to vital
tasks. This not only implies management awareness of the immediate
& cumulative effects of stress-producing environmental fartors on
workload and performance capability, but the judicious application of
proven norms tO the methods of selecting, training, screening, assign-
ing, and medically supervising controller personnel.

Although this accident revealed several. areas whsre supervisory
alertness could have eliminated, or reduced the sericusness of, several
of the conditioning events and thereby minimized the probability of
the accident, It emphasizes particularly the medical area and the need
I for campatibility between a controller's stress tolerance and his an-
ticipated workload. The Board is of the gpinion that this accident
proves, although in a negative manner, thal ? vroperly administered and
- interpreted psychologleal tests can e invaluable in achieving such

¥ campatibility which, eventually, would serve the welfare of the con-

. trollers as well as the public. The Beard therefore recamends that

i the psychiatric and psycholcgical assessment of controllers under the
k- Alr Traffic Controller Health Program be expanded. Not only should

. peraonnel entering on duty be assessed, but all controller personnel

. should be periodically tested. The program should be under the strict
¥ gupervision of qualified psychiatrists and psychologists.

Shortly after this accident, the Board made reccmmendations to

- the Federal Aviation Administration dealing with the operation of aire
¢ craft without distance measuring or transponder equipent in instru-

| ment flight conditions In the San Juan area. A revies of approach

4 eentrol procedures in locations with a similar tcpography was also

;' reccmended.  (See Appendix E.)

; In response to these recommendations, the FAA took several actions
whfch satisfied the intent of the Board. (See Appendix F.)

By the National Transportation safety Board:

: /st JQHN H. REED Chairman

k /8/ OSCAR M. LAUREL Member
E. /s/ [FRANCIS H. McADAMS Member
: /s/ LOUIS M. THAYER Member
}i /s ISABEL A. BURGESS Member

T LT TR

April 24, 1970.
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" APFENDIX A

Investination and Rearing

1 Jovestigation

The National Transportation Safety Board received notification
that the aircraft was missing at approximstely 1900 e.s.t. on
March 5, 1969. The wreckage was located at about 1330 A.s.t. the
next day. An investigation team consisting of personnel from the
Board"s Field Office in Miami, Florida, ana main office in Washington,
D. C, was immediately dispatched to the scene of the accident. No
fornal working groups were established during the investigation of
this accident. However, the purticiparnts were given the opportunity
to partake in the factfinding processes in the areas of: Operations,
Air Traffic Control, Weather, Structures, Powerplants, Systema, and
Human Factors.

Participants in the investigationwere representatives of: Fed-
eral Aviation Adminintration, Puerto Rico International Airlines, Inc.,
Professional Air Traffic Controllers Organization, Air Traffic Con-
trollers Association.

The on-scene thase of the investigation lasted approximately 5
days. On March 14, 1969, the Chairman of the Board dispatched a
special team to San Juan to pursue the human factors aspects of the
accident. The accident inquiry was conducted in accordance with the
provisions of Annex 13 of ICAO (Internetional Civil Aviation Organi-
zation).

2 Hearing

A public hearing was not held in connection with the investigation
of this accident.
3 Preliminary Reports

There were no preliminary reports issued in connection with the
accident.



APPENDIX B

Crew Informaticm

Captain Miguel A. Gonzalez, aged S& , was upgraded to captain on
the DeHavilland 114 on March 3, 1968, Ee possessed airline transport
pilot certificate No. 1698213, nith type ratings for the Douglas
DC-3/DC-k, Lockneed O4Q/10L9, Brittsnnia and De Haviliani 114, His
first-class medical certificate vas dated Haren 19, 1368, and required
that he wear glasses for near vision.

Captain Gonzalez had a total of approximately 26,800 first-pilot
hours with a total f£light time in De Havillend 114 aircraft of 1,000
hours. He had 300 flight-hours vithin the 90-day period preceding
the accident. He had a total of 1,400 actual instrmment flight-hours
anE 4550 night flight-hours, 50 of which were in the De Havilland
114,

Captain Genzalez had successfully ccmpleted his last proficiency
check in the De Havilland 114 ea January 25, 1%9. He had fiown 5:30
hours and had 14 hours OF crew rest in tre 2k-hour paiod preceding
this flight.

First Officer Carlos . Motille, aged &3, was zssigned to duty
as a copilot on the De Havilland 11k on February 8, 13%7. He possessed
commercial pilot certificate No. 1721484 with airplane single/multi-
engine and instrument. His seccnd-class medical certificate was dated
December 30, 1%8, and required that he wear glasses. First Officer
Montilla hed a total of 1,52k flying bours, of which 1,200 hours were
in D& Havilland 114 type aircraft. He kad flam 150 kours within the
90.3ay period preceding the accident. Ee had flown 3:50 hours and
had 16:30 hours of crew rest in the 24-hour period preceding this
flight.



APPaNX C

L)

Aircraft Information *
s —

The aircraft, a De Havilland Heron 11k, NS53PR, S/N 1ki "5, had
a date of manufactuwce of August 25, 1%67. At the time of tlie seident,
it had accumlaicd » total of 4,167:10 hours.

N563FR was powered by four Rolls-Royce Gipsy Queen 30 lix £ engz .nes,
which were equipped with llawker Siddeley Model D 190/2120/1 pripellors.

The company records indicate that N-93PR had becn maintained in
accordanc: with all company procedures and an FAA-apnroved procressive
maintenance progran. The lect major inspection (Progressive Bumver 18}
was accamplished on Mirzh 1, 1969, at which time the airecraft had a
total of 4153:45 hours. A preflight inspection was accorpliched cn
March 5’ 1%9.
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KA OF TRANSPORTATION
’ .w .TION ADMINISTRATION

. LA
,»If o WASHINGTON, D.C.  205%

10 Jun w58
o

|\t Charles O. Hiller

Directur. Sler : of Avfacloa Saiety
Nation;i Trz-s gortazlon Safety Board
Depardy u;- - { [“ransportaticn
Washing!, i g, ¢, 20591

Dear Hr. Hillar

The enclnsed pap:y entitled "'Psychiatric Ausesseent of Air Traffic Con-
t':llerf h"a Iulhtirded in response to the questions which you raised in
your ;,f,-, i Mpy 1969,

%ﬂ. v

Your . ﬂa;" féws'ralled to the fact that psychological screening tests
are i, ,”4 prit ciicthe FAA's Air Traféic Controller Health Program.

dest el to 4. : the medical fitness of controllers to perform their
ductie. 248 alre te preserve the wszful working life of controllers by
early deceg,: Log <L departures from normai health., An additional benefit
is the fﬁa\r" Yiyion, over the years, of the possible effects which
this k73 ,-gur may have on ‘heir hsaiie and well-being.

- ’

e ; . as specified by the Civil
Serviéijgﬁmmia;an; Lt bas aiso resulted in the early detection of a
variety o[ cortectable madical conditions and conditions which, although

not correctsasle, are conside:ed acceptable ior safe controller performance.
The progrew has not veen in effect for a sufficient period of time, however,
to permit many wmeaningful conclusions regarding the possible effect of the
work on controller health. Studies leading to statistically valid con-
clusions in this area will continue.

We trust the enclosed information is helpful to you and the Board in your
continuing efforts in the field of ~ircraft accident investigations.

Sincerely,

JIA G alinid

H, L. REIGHARD,/M.D.
Acting Federal Air Surgecn, AH

Enclosure
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PSYCHIATRIC ASSESSMENT OF AIR TRAFFIC CONTROLLERS

e

Jntroduct Lon

‘In late 1965 thr Federal Aviation Administretion implemented the Alr Traffic
.Controller Health Program vhich had been under development ir the preceding
tw years. The program provides for complete medical assessweut OF control-
-~ ler applicants prior to entry on duty and annual medica: assessments of con-
.~ trollers on duty. The purpose of the program is to establish the medical

.. fltnerr of controllers to perform their duties in accordance with the demands

“"of the air traffic control system, to detect the preseuce of dicease in its
- early form, and e study the effect of job demands on controller health and
. welf .re, with the passage of time.

. The program is administered by Regional Flight Surgeons in seven locations
lo the United States, with the assistance of dcsigcated aviation medical
- examiners and the medical laboratories of certain other government agencies.

The standards of medical fitness vhich apply to controllera were issued by
the Civil Service Commission in April 1965. Examinations conducted under
. this program are prescribed, along with appropriate review procedures, in
FAA directives. At present all controllers in terminal control facilities
and air route traffic control centers are required to be examined annually.
The cost of the routine examinations and any required specialist examinations
la borne by the FAA.

Background

From the standpoint of reliability on a second-to-second basis, few occu-
pations are as demanding as that of air traffic control. Of course this
har been most apparent to controllers themselves. Controllers. as well as
others in the apgency, have also been concerned about the effect that such
intense demands might have on a controller®s health and ef{ficivncy.

In 1956 and 1957 a non-governmental organization, The rligkt Safety
Foundation, Inc., Studied che medical aspects of air traffic control
activitics., This study recommended that standards of medical fitness be
required for all air traffic control specialists. tailored to the demands
of the job. The study also recommended that the control specialists in
air route traffic control centers be included in the examination program.
There vas an existing requirement that control specialists In terminal
facilities (towers) pass a Class I1 airman examination annually, vhich was
paid for by the tover operator.

ii
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The Plight Safety Foundation recommendations essentially coincided with the
opinion of our medical staff. However. tha staff felt that the examinatlon
required should be of sufficient scope to be of value to a preventive medical
program in addition to a fitness for duty determination, and that, i{f this
were required, it should be paid for by the agency. Appropriated funds
required for such a program vere made available in late 1963. Frem the
knowledge accumulated over a period of years from sclected research studies
oun air traffic controller populations and from specific observations of
work demands in control facilittes, a set of medical standards vas devised.
The ctandards were officially adopted by the U, S Civil Service Commission
in April of 1965. vhich made them the critorta by which the medical fitness
of air traffic control spccialists is now Judged.

The examination now consists of a general medical examination performed by

a designated aviation medical examiner, supplemented by such laboratory
examinations as electrocardiography, audiometry, and chest X-ray examination.
Examinations are performed on an annual basis in the birth month of the
controller.

In addition to the above tests, performed in medical facilities, the psvcho-
logical screening part of the medical assessment iS performed by group
administration in the control facilities. All portions of the medical
assessment program, except the psychological screening portion, have been
performed on all on-duty controllers each tvclve months since the program
began in 1965. Psychological screening testa vere administered to all on-
duty controllers during late 1965 and early 1966.

Plans for continuation OF psychological screening testing on an annual
basis have becen postponed for the following reasons:

1 Certain administrative and procedural difficulties encountered
during the first round of testing required study.

2 The agency's clinical psychologist,who vas the program manager
for thls phase of the medical assessment, left agency employment in late
1966 and vas not replaced until early 1968.

3. Extended analyses of the data and experience of the first round
of testing, planned at the tirme of original implementation. vere performed,
but had to await the arrival of the replacement psychologist.

4. Certain revisions of the test instrument used were undertaken vith

the assistance cf the psychology staff of the Civil Service Commission and
the test authors.

Implementation plans for the next round of testing are n w nearing com-
pletion and tests will herrafter be perforned on an annual basis.

iii
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- Foychological S¢reening Prozraa

" After considerable study of the psychological test i{nstruments available.
particularly vith regard to their validity and ease of administration to
same 14,000 personnel. the 16 Personality Factors Test was selected.
This iS a self-administered personality questionnaire containing 187
questions, For each question the examinee has a choice of three possible
snswers, In general those questions dealing vith attitude or personal
preference provide two choices of answers at opposite poles of attitude
¢ preference. The third answer is a rather noncommittal = no comment -
kind of ansver. For these guestions there are really no right Or wrong
answere, and, as is usual vith this kind of test, the answers to individual
" questioas are of no interest to us. The way in vhich the individual

- handles the overall test. vhen ¢ompared vith his peers or a standard

" teference group, gives the information ve seek.

. The test vas designed to provide information on 16 factors of personality
structure, The test i{s scored by computer, vhich provides a printed
profile for each test subject.

The teat is used only as a screening device. and it is similar to other
laboratory tests such as an electrocardiogram or chiest x-ray, and is used
enly to identify those individuals vho are thought to be in need of further,
wore comprehensive. psychiatric assessment. From clinical experience in

the use of thir test on other groups of persons, in the absence of specific
knowledge Of the way air traffic contrsllers would handle the test. a
cutting score vas establiuhed at a level such that not more than one percent
of controllers vere expected to exceed it. Prior clinical experience sug-
gested that this level should give the maximum yield of controllers in need
of prychiatric review vhile, at the same time, avoiding the selection of
significant numbers of persons vithout identifiable psychiatric difficulties.

Psychological Test Results

The eve-all results of the first round of psychological testing provided
information concerning controllers as compared vith a Standardized sample
of the general population. As a group, controllers possess a higher
intelligence. greater self-discipline and self-control, a tough realism.
greater conscientiousness and less anxious insecurity than the general
population.

By the application of the selected cutting score, 151 of the 12,200 con-
trollers tested vere selected for further assessment. Of these, 60 vere
cleared by Regional Flight Surgeons without referral for more formal
psychiatric assessment. Of the 91 vho were referred for conplete

iv
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psychiatric and clinical psychological assessment approximately half (45)
were found to have some identifiable ewticnal problem. Of these, 31 were
found to have moderate to severe psychiatric disturbance, 15 of which were
affected to such a degree as to be determined not fit to continue as
controllers.

0f those found to possess recognizable psychiatric disturbance, not severe
enough to require permanent removal from duty, arrangements were made for
appropriate trcatmont and followup either while temporarily removed from
duty or while continuing to serve as controllers.

Program Assessment_and Plann iodification

As previously Indicated numerous analyses have been made of the results of
the initial' psychological screening test. Among other things these results
were correlated with certain other factors and ewvents which occurred subse-
guent to the completion of the first round of testing in early 1956. As

an example, the psychological test profiles of those controllers who became
psychiatric ""casualties' since that time have been cnrefully studied to
identify those combinations of personality indicators that may now be con-
sidered as indicators of the development of psychiatric difficulty. From
these end other studies a more sophisticated set of screening criteria

have been established for use with future test results. It is expected
that thcse refinements, combined with the use of a screening system,
employing a panel of medical nnd psychclogical specialists, will result in
much greater precision in identifying controllers who should be referred
for comprehensive psychiatric and clinical psychological evaluations.

In addition, psychiatric and psychological consultants have been engaged

at strategic geographical locations to assist in the performance of the
evaluations which will be required. They were selected for their competence
in performing such evaluations and have been specifically indoctrinated
concerning the working environment of controllers and the demands of this
kind of employment.

Studies continue in an effort to determim the extent to which the demands
of the job produce identifiable psychological and psychiatric effects.

H. L. REIGHMD. M,D.
Acting Fcderal Air Surgeon, AM-1

[
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NATIONAL TRANSPORTATION SAFETY BOARD
DEPARTMENT OF TRANSPORTATION
WASHINGTON, D.C. 20001

March 17, 1969

Mr. David D. Thoraas

Acting Administrator

Federal Aviation Administration
800 Independenre Avenue, S, W.
Washington, D. C. 20590

Dear Mr. Thomas:

QOur continuing investigation of the aircraft accident involving
Puerto Rico International Airlines, near San Juan, Puerto Rico. on
March 8, 1969, has disclosed the following salient facts.

On March 5, at approximately 1740 A. s. t., Prinair Flight 277, a
DeHaviland Heron, on a scheduled air taxi flight, IFR from St. Thomas,
Virgin [slands, to San Juan International Airport, crashed in mountain-
0ous terrain 14 nautical miles southeast of the San Juan VORTAC. Nine-
teen persons aboard the aircraft were killed. including two crew members
and seventeen passengers. San Juan International Airport elevation is
nine feet above sea level - terrain in the area of the accident rises to
3,524 feet m. s.1.

Prinair Flight %77departed St. Thomas at approximately 1717 local
time, on an |FR flight to maintain 4,000 feet via Route 2 to San Juan.
The flight was identified by the ARTCC at 1724. At 1731, the Center
made a routine handoff to San Juan Approach Control at a point 27-1/2
miles east on Route 2, 3 miles east of the Fajardo intersection.

At 1732 Flight 277 was advised by Approach Control that he was in
radar contact. The flight was then vectored and cleared to descend to
3,000 feet for initial approach to the San Juan ILS final approach
course,

The radar target for this flight was lost in an area of precipita-
tion south of the San Juan VORTAC, The aircraft was not equipped
with DME or transponder.

“The wreckage was located the following day by an aircraft flown
over a track reconstructed from the recorded vectors given to Prinair
Flight 277.
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Although our investigation of this accident is continuing there is
one area which we believe requires immediate corrective action. The
Safety Board recommends that: '

{(a) All aircraft not transponder- or DME-equipped and

(b}

operating under instrument flight conditions in the

San Juan approach control area be required to main-
tain the highest minimum obstruction clearance
altitude for that area until over the VORTAC. That
such flight should be descended to approach minimums
within five miles radius of the VORTAC when under
radar control or make a descent following the
Standaird Instrument Approach Procedure,

The Administrator review approach control pro-
cedures at other locations where similar topography
exists and apply the foregoing procedure where
applicable,.

As part of the Board's continuing investigation, we have established
a select group to investigate the man-equipment-environment elements
related to the air traffic control system at San Juan,

Sincerely yours,

Isf

Joseph J. O'Connell, Jr.
Chairman

ii



DEPARTEAENT OF TRANSPORTATION - Appendix F
FEDERAL AVIATION ADIUMISTRATION

WASHINGTON, D.C.. 2059

THE ADMINISTRATOR

Honorable Joseph J. 0"Connell, Jr.

Chairman, National Transportation
Safety Board

Washington, Db. C. 20591

Dear Mr. Chairman:

This is in response to the investigation concerning the accident
involving PRINAIR's Flight 277 near San Juan, Puerto Rico. on
March 5, 19690.

We agree with the facts documented in your letter of March 17, 1969,
as to the events leading up to the accident. Prior to the receipt
of your recommendations, we had placed a limitation on the use of
the San Juan ASH system in that aircraft shall not be vectored below
a line five nautical miles south of the centerline on Route 2 We
believe this procedure accomplishes the intent of your recommendation
relating to San Juan, and will provide more operational flexibility.

We have also issued inbtructions nationally which stress chat con-
trollers should use extreme caution when reidentifying an aircraft
after radar contact is lost. The procedure further requires that
when a heading 1is issued for reidentification purposes that the
controller shall assure that the heading will not immediately place

the aircraft in an area which will require an increased minimum FR
altitude.

Further, we have issued a notice to all facilities which stresses
the importance of accuracy obstruction altitude information displayed
on.radar video maps, overlays, and other material used by control
personnel. This notice requires that radar video map and overlay
alignment are checked at least once each watch period.

With specific reference to San Juan, we have thoroughly flight
checked the radar since the accident, and have imposed additional
restrictions on the use of the radar. These restrictions are not
related to the accident, but we wish to take every precactionary
measurc at that location.



Ve npprei:iate receiving youf ‘recommendations and we will also ipprechte
any addftional thoughts or suggestions as your investigation progresses.

Sincerely,

DD Hopman,

D. D. Thomas
Acting Administrator

Enclosures
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