
I AIRCRAFT ACCIDENT REPORT 

-Puerto Rico International A i r l i n e s ,  Inc. 
De I-lavilland Heron 114-2, N563PR 

San Juan, Puerto Rico 
Sierra  de Luquillo 

March 5, 1969 

NTS B 
Doc 

AAR 
70/09 



, .  

i. 

AIRCRAFT ACCIDENT REPORT / 
PUERTO RlCO INTERHATIONAL AIRLINES, INC. 

DE HAVIlMNO HERON 114-2, N563PR 
SIERRA DE LUQUILLO 
SAW JUAN, PUERTO RlCO I 

,.,... . -  ... . . . . . 



r 
I 

1. 

1.2 
1.1 

1.8 
1.9 
1.10 
1.ll 
1.12 
l.l> 
1.14 
1.15 
1.16 
2. 
2.1 
2.2 

3. 

synopsis . . . . . . . . . . . . . . . . . . . . . . 
Investigation . . . . . . . . . . . . . . . . . . . . 
History of F l i g h t  . . . . . . . . . . . . . . . . . . 
Injuries to Persons . . . . . . . . . . . . . . . . . 
Demage tc Aircraft . . . . . . . . . . . . . . . . . 
Other Damage . . . . . . . . . . . . . . . . . . . . 
Aircraft Infomation . . . . . . . . . . . . . . . . Crew Information . . . . . . . . . . . . . . . . . . 
Meteorologicnl Infomation . . . . . . . . . . . . . 
Aids t o  Navigation . . . . . . . . . . . . . . . . . 
Aerodrome and Ground Fac i l i t i e s  . . . . . . . . . . . Cammications . . . . . . . . . . . . . . . . . . . 
Flight Record-rs . . . . . . . . . . . . . . . . . . 
Wreckage . . . . . . . . . . . . . . . . . . . . . * 
Fire ........................ 
Swt iva l  Aspects . . . . . . . . . . . . . . . . . . 
Tests and Research . . . . . . . . . . . . . . . . . 
Other Information . . . . . . . . . . . . . . . . . . 
hnalysis and Conclusions . . . . . . . . . . . . . . 
Analysis . . . . . . . . . . . . . . . . . . . . . . 
Conclusions . . . . . . . . . . . . . . . . . . . . . 

Findings. . . . . . . . . . . . . . . . . . 
Recammendations . . . . . . . . . . . . . . . . . . . iz]  Probable Cause . . . . . . . . . . . . . . . . 
Appendices 

Page 

2 
1 

4 
2 

4 
4 

4 
4 
4 
5 

6 
5 
6 
6 
7 
7 
7 
1 
9 
9 
14 

15 
14 

15 



File No. 3-2365 

NATION& TRANSPORTATION SAFETY BOhRD 
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FIJER?X3 RICO INTERNATIOPW, AIRLINES, INC. 
DE MVILLAND HERON 1142, N563PR 

SAN JUAN, FIJERTO R I C O  
SIERRA DE W U I L L O  
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SYNOPSIS 

L ~ .  

Havilland Heron 114-2, a regularly scheduled a i r  taxi passenger f l i g h t  
Pucrto Rico International  Airlines (FRIWJR) ,  N563PR, a De 

frm St.  Thomas, Virgin Islands, t o  San Juan, h e r t o  Rico, crashed i n  
the Sierra de Lukuillo mountains while beiug vectored for an ILS approach 
to Runway 7 a t  the San Juan International Airport, a t  approhimately 
1738, March 5, 1%~. The a i rc ra f t  was destroyed. Ihe accident ;.as 
f a t a l  t o  all 19 occupants aboard the a i rcraf t :  two crewmembers nnd 17 
passengers. 

IFFi weather conditions. Following the transfer  of control from San 
Juan A i r  Route 'Traffic Control Center t o  San Juan Approach Control, 
the f l i g h t  was given an erroneous position report.  Indications are  
that  the f l igh t  compliedwifh the subsequent radar vectors and a l t i -  
tude assignments u n t i l  the accident became unavoidable. 

The f l i g h t  was operatmg on an IFR clearance and flying in actual  

measuring equipment ( ~ E B ) .  
The a i r c r a f t  was not equipped with a radar transponder or distance 

the vectoring of the a i rc ra f t  in to  mountainous terrain,  under IFR con- 
The Board determines tha t  the probable cause of t h i s  accident was 

ditions, without adequate obstruction clearance a l t i tude  by a controller  
who, fo r  reasons beyond his  control, was performing beyond the safe 
limits of h i s  performance capability and without adeqjlate supervision. 

t o  the Federal Aviation Administration dealing with the operation Of 
Shortly a f t e r  the accident, the Board made certain recammendations 

ment f l i g h t  conditions. i n  the San Juan eyea. A revirw of approach ccn- 
aircraft  withcut distance measuring or transponder equipment i n  instru-  

mended. I n  response t o  these reccmendations the FAA took several 
t r o l  procedures in locations with a similar topography was a l so  recom- 

actions which sa t i s f i ed  the intent  of the Board. 
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1. 3xvmzwmm 
1.1 History of the F l W t  

Fuerto Rico International. Airlines (PRINAZR), Flight 277, a De 
Havllland Heron 114-2, N563E3, was a reg-llarly scheduled a i r  taxi 
passenger f l igh t  fnm St. T h m s ,  Virgin Islands, to  the San Juan, 
h e r t o  Rico, International Amport. 

an Instrument Flight Rules ( m y c l e a r a n c e  t o  San Juan via Route 2 to 
Illla Verde intersection, t o  maintaic 4,000 feet .  (See Yap, Attachment 
1.) The flight proceeded i n i t i a l l y  under the control of the San Juan 
Air Traffic Control Center (AFiTCC). 

A t  1715 on March 5, 1% PRINAIR 277 departed St.  &omas on 

€F= 277 was es t isa t ing I s l a  Verde intersection a t  1738, maintain- 

Route 2. 
h g  4,000, and that  it wwld be a radar handoff from the eas t  on 

A t  1718:40, the Center advised San Juan Approach Control tha t  

A t  17p:50, the Center ident i f ied t o  Approach Control the radar 

Route 2. When t h i s  was accanplished, and the radar target  verif ied by 
target of PRINAIR 277, which was then 27 miles eas t  of San J u a n  on 

the approach controller, a center-to-approach control handoff was 
effected. 

A t  1732:05, W.IX!UR 277 contacted San Juan Approach Control and 

plied: "FtUNUR two seven seven San Juan Approach Ccmtrol radar con- 
advised that  the flight was maintaining 4,000. Approach Control re- 

t a c t  three miles east  of Isla Verde fly a heading of two f ive  zero fo r  
a vector t o  IIS f i n a l  maintain four thousand." When t h i s  transmission 
was made by the trainee controller working the AFi-1 (Arrival Radar) 
position, the aircraft  was actually observed by him on the radarscope 
3 miles east  of the Fajardo intersection. It shvuld be noted that  the 
Is la  Verde intersection is  located about 10 miles west of the Fajardo 
intersection; botil intersections are par t  of the Route 2 structure. 

"he controller, who was working the coordinator position i n  the 
Terminal Radar Approach Concroj. ('IFWON) room, noticed t h i s  error but 
made no ccmrment. When internewed, he referred to t h i s  error as " 8  

I/ A l l  times used herein, unless otherwise indicated, a re  Atlantic 

2J The term "trainee," i n  this context, refers t o  a cer t i f ica ted con- 
standard based on the 24-hour clock. 

to which he has recently been transferred. 
t r o l l e r  who i s  5,: the process of b e k g  area-qualified i n  a f a c i l i t y  

. 

! 
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s l i p  of the tongue" and indicated that he did not consider t h i s  a 
case of misidentification since there was no target  on the radarscope 
3 miles east  of the Isla Verde intersection. Fu r themre ,  he pointed 
out the target  on the radarscope to the AR-1 controller, who acknowl- 

controller, who was supervising the AR-1 controller  as  part of the la t-  
edged. The coordinator also s ta ted  tha t  he assmed t h a t  the instructor 

ter's f a c i l i t y  checkout, had caught th i s  mistake. 

i 

error i n  phraseology and that  he vas given collateral. duties inmediately 
following PRINAIR 277's handoff. 

The instructor controller  indicated t h a t  h e w s  not aware of the 

t a in  four thousand and we're turning t o  a headir.g of two f i v s  zero." 

A t  1733:15, Approach Control issued a clearance for pRu.EAzR 277 

A t  1732:25, PRINAIR 277 acbowledged by stating: "Okay we'll main- 

t o  descend t o  and maintain 3,XO feet. PRUWR 277 acknowledged. 

A t  1737:25, PRll?AIR 277 asked fo r  a lover al t i tude.  

A t  1737:35, Approach Control issued the folloiring: "PRRL4T.R two 
seven seven San Juan Approach Control turn l e f t  headira two two zero 

277 acknowledged as follows: "Ah l e f t  heading two t;rc zero for  two 
continue t o  maintain three thousand vectors t o  IC3 final." HiIlL@;cR 

proach Control responded with "maintain three thousand." During an 
seventy sevcn and we're a t  three thousand a t  the present time." Ap- 

interview, the AR-1 controller indicated tha t  he had l o s t  r a p r  contact 
with F'FUlWR 277 i n  a area of precipitatiorl and that  the 220 vector 
was intended as  an identif icat ion turn. 

two Seven scven turn buck r ight  ncu heading of two eight  zero." Accord- 
ing t o  the AS*$-1 instructor controller, who ilas also acting as  coordi- 
nator a t  t h i s  time, t h i s  vector was given a f t e r  he directed the AR-1 
controller t o  bring the a i r c r a f t  tack t o  the northeast. Neither t h i s  
transmission -- nor any of the subsequent transmissions --was ackncnrl- 
edged t y  the f l i z h t .  

A t  1738:50, Approuzh Control issued the following: "pRu?AIR ah 

The wreckage was located the f o l l w i n g  day by an a i x r a f t  f lam 
over a track reconstructed from recorded clearance i n s p c t i o n s  and 
vectors given t o  PRIIIAIR 277. It was found on the 143 rad ia l  and 
13.4 nautical miles from the San Juan VOFiI!AC near the top cf a knoll 
in the Luquillo National Forest, a t  m elevation of 2,400 feet. There 

m.g.1. The geographical coordigates of the  wreckage s i te  were l a t i tude  
ure two mountain peaks i n  tha t  area tha t  rise t o  3,456 and 3,525 f e e t  

18 17' 15" N. and longitude 65 49' 30" W. 
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The time 0: the  accident was between 1737 and 1738, as determined 

Approach Control. I n  addition, a watch recovered frcm~ the  wreckage 
imn the  time of the l a s t  acknmledged transnission by the flight t o  

indicated stoppage a t  1736. There were no known witnesses to the acci- 
dent. 

1.2 Injuries t o  Persons 

Injuries - C r e w  Passenners Others 

Fatal  
Nonfatal 
None 

2 
0 
0 

17 
0 
0 

0 
0 

1..3 Damage to Aircraft 

Zhe ai rcraf t  was destroyed by impact. There was no fire. 

1.4 Other Damage 

None. 

1.5 Crew Information 

The two crehmenbers were properly cer t i f ica ted and qualif ied t o  
conduct t h i s  f l ight .  (For de ta i l s  see Appendix P.) 

1.6 Aircraft Infornation 

w i t h  existing requirements. 
The a i rcraf t  was properly cer t i f ica ted and maintained i n  accordance 

mined t4 have been within prescribed limits a t  the time of the accident. 
The weight and center of gravity (c.q.) of the a i rcraf t  were deter- 

(For detailed information see Apppendix C.) 

1.7 Meteorological Information 

A t  the time of the accident, the weather over the area of the 

rain sharers, which were nssociated w i t h  a cold f ront  oriented east- 
accident s i t e  was characterized by low cloudiness and moderate t o  heavy 

northeast, wes:-southwest over southeastern h e r t o  RicO. 

%e Reosevelt Roads 1730 weather obsen'ation reported 800 f e e t  
scattered, e s t b t e d  1,000 f e e t  broken6 3,000 fee; broken, v i s i b i l i t y  
1 mile in heavy rain sharers, wind 330 6 knots, ys ts  11 knots, ayd 
altimeter se t t ing 29.88 inches. Heavy rain sharers continued un t i l  1752. 

... . . .. __ __  ~ 

I 
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estimated 2,200 f e e t  brogen, 9,000 fee t  brgken, high bro&en, v i s i b i l i t y  
l2 miles, temperature 80 F., dew point 76 F., wind 010 10 knots, 
a l t ine te r  Setting 29.88 inct-es, and haze a lo f t  a l l  quadrants. A t  1755, 
scattered cluuds were reported a t  i,ooO, 2,2%~, and 9,000 feet, along 
w i t h  an hdeterminate cirrifozm broken layer. 

Ihe San Juan 1655 weather observation reported 1,ooC f e e t  scattered, 

The San Juan 2€09 winds-aloft observgtion was as follows fog 3,000 
and 4,000 fee t  m.s.l., respectively: 360 t rue 16 knots and 005 t rue  
15 knots. The radiosonde ascent made a t  the same time showed abundant 
moisture i n  the lower levels, and the freezing level  %as a t  15,600 f e e t  
m.s.1. 

beginning a t  l'w, called fo r  a ceil ing 0% 2,000 f ee t  broken, 8,ooO 
The aviation tenninal forecast for  San Juan, val id  for  21 hours 

fee t  brolren, 3 O , W  fee t  broken, wina 360 10 knots and gusty, occa- 

shaiiers, chance of cei l ing 700 f e e t  overcast,ovisibility 3/4 mile, 
sional ceiling 1,200 f e e t  broken, v i s i b i l i t y  2 miles, moderate rain 

thunderstorm, uoderate rain showers, wind $0 18 knots, gusts 30 h o t s .  

AlRMrm Brwo 1, val id  from 1600 tc  2m0, predicted scattered, 

miles e i ther  s ide  of a line fran northwest Puerto Rico t o  120 nautical  
locally numerous showers and a few thundershowers i n  an area 25 nautical  

miles ncrtheast of San Juan. ?he area was forecast t o  move southeast 
a t  20 knots. 

national Flight Service Station. Eieither the Flight Service Station 
nor the Weather Bureau Forecast Office a t  San Juan provided a weather 
briefing t o  the c r s  of Flight 277. 

1.8 Aids t o  Navigation 

Weather briefings a t  St .  Thomas are  handled by the San Juan Inter-  

There were no reported d i f f i cu l t i es  w i t h  any navigational aids 
ut i l ized for the flight from St. l'hcnnas. '&e f l i g h t  was operated under 
radar control. Accordin& t o  the AR-1 controller, radar contact was 
l o s t  when the a i rcraf t ' s  target  disappeared i n  the precipitation on 
h i s  raZarscope, which was operated i n  the l inear  polarization mode. 

measuring equipment (Em). 

1.9 Cmunica- 

"he a i rc ra f t  was not  equipped wi th  a transponder oz Ghtance 

There were no reported discrepancies i n  the radio camnunications 
with the aircraft  involved and radio contact was maintained until 
just before the accident occurred. 



- 6  - 
1.10 Aerodrcme and Ground Fac i l i t i e s  

Not involved in this accident. 

1.U Fl i eh t  Recorders 

A flight recorder and.cockpit voice recorder were not ins ta l led 
in the aircraPt, nor were they required by Federal Aviation Adminis- 
tration Regulations. 

1.12 Wreckwe 

The ai rcraf t  cane to r e s t  near the  top of a knoll in the Sierra 
de Luquillo mxlntains a t  an elevation of approximately 2,400 feet. 
This knoll is located in  a dense rain fores t  and bordered on the north- 
east and south by r i e e s  a t  or  above 3,000 feet .  The neargst of these 

%,ooO feet  fnm the accident s i t e .  
is a 3,000-fwt ridge lccated on a magnetic bearing of 040 and about 

Zhe a i r c r a f t  cut a rectangular mathyapproximately 15 by 70 feet ,  
through 3O-gwt high trees and impacted the pound a t  an estimated 
angle of '(0 . %e nose section and the ?w t!ngines were buried ia 
the ground. 'ihe overall  direction of impact wa4 approximately 300 
m e t i c .  

wing, a l l  par t s  of the a i r c r a f t  were recovered i n  the  main wreckage 
With the  except.ion of the outboard 10-fmt portion of the r igh t  

wing section w a s  conducted i n  the inunediate area and along the prob- 
area and i n  proper re la t ion t o  each other. A search fo r  the missing 

able flightpath, but dense foliage and inaccessible terra in  f x s t r a t e d  
the search efforts .  

a t  the accident s i t e .  The largest  of these was a 12-foot section which 
extended f r a n  the wing mot outboard t o  the area of the No. 4 engine attach 
fi t t ings.  'Ihe second piece, which consisted of the adjacent 8-fwt 

board to a frscture i n  the  area of the inboard end of the  r ight aileron. 
section of wing with the  outboard 4 fee t  of f l ap  attached,extended out- 

Both ends of this section exhibited jagged chor&ise fractures. Al- 
though no impact !narks were observed on the leading edge of t h i s  section, 

wing exhibited considerable spanwise damage and its en t i re  t ra i l ing  
its outboard end was crushed aft.  The box section of this piece of 

edge was folded fornard over the top of the 1eadir.g edge. %is section 
also exh ib i t ed  spaxdise buckles which were deeper and more pronounced 
at  the outboard end. 

Tvo large  pieces of the r igh t  wing were identif ied and examined 

. . 



was conducted. A l l  four engines and propellers sops.rated rra~ the 
wing and penetrated t h s  gromd until only the rcdr portions of the 
engine accessor$ sections were vis ible .  Since all equipent  and per- 
sonnel had t o  be lowered frrm hdicup te r s  i n to  the wrrckcge o i t e  by 
slings, no heavy equipent  was =.,ailable t o  dig the engines out of the 
ground. 

1.13 F i r e  

No detailed examination of the  a i r c r a f t  er?&iner and propellnrs 

F i re  did not occur. 

1.14 Surv5val Aspects 

This was a mnsurvivable accident. 

1.15 Tests and Research 

accident and found tc be orerating within estab1i:hed tolerances. 

1.16 Other Information 

All pe:=tinent eroun". f a c i l i t i e s  were &ecked subsecuenf to  the 

A t  about 1730, when FED3.L 9 277 was handed off from S m  Juan 
Center t o  Ean Juan Am:anch Control, the AR (Arrival P-wiiar) and the 
DR (Departure Radar) p b i t i o n s  in  the l!PACON roan were mmned hy two 
trainee controllers who 'rere not yet  faci l i tx-qual i f ied a t  khe radar 
positions. Both trainees vere supemised by qualif'ied !.n::tnwbr 
controllers. A fu l l y  qual.ified controller acted as coora-linstor f o r  
the &rival  and Departure positions. lhe FD (FlLght Data) positloxi 
was a l so  w e d  by n t rainee controller. All three trainees were 
qualif ied 1'02' duty i n  tile Control Twer ca.D. 

visor t o  go to the  Control Tmc? Cab t o  provide lunch re l i e f  for oze 
of the h e r  operators. The watch supervisor.nssigneG the ~ w r d i n 3 t o r ' s  
duties t o  the ins tmctor  controller who was su2ervisinC the AR-1 con- 
troller. While executing h i s  , .>Uateral  duties, the instmctcr con- 

receiver parLel a t  the A!!-1 L?onitor yosition. A s  a r e s u l t ,  s a c  cf the 
t r o l l c r  kept his hea&e+, an1 microphone plugRrd into the t r a n s u t t e r /  

terference 0.1 the A.34  frequmncq. 
transmissicns t ha t  he made LS .xg the coordinator's hanclset caused in-  

A t  about 1733, the ccx'dinator Y Z S  instructed by the watch super- 

The off ic ia l  3.A transcriptien of recc-dw conversations Yetweell 
San Juan Approach Control and PIUXUR 277 frm i 73? t o  1750 oc Xwch 5 ,  
1969, lists only the convers?tiorr between the AFLl controller arid the 



. .  
. . .  . .  
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crew of the a i r c r a f t  involved. This t ranscription indicates that 

mately 1733:?3 Md 1737:?5. A t  1737~25, PRUIRlR 277 asked ror a 
no trangmissions sffecting PRTNAIH 277 tsok place between amroxi- 

lower a l t i tude and t i e  coniro&l.er respmi?d w i t h  instructj-a.& t o  
tun left t o  a headkg of 220 and to mlintain 3,000 fee t .  'Ibis 
vas the l a s t  vector ackn.wled@?r? by the crew. 

and other a i rcraf t  durjng t h i s  4-mi~mte 5-second interval  indicates 
A tnurscriptio.? of the transmissicns between the &-1 controller  

that t h i s  controller made l b  and receirea 19 c m i c a t i o n s  involving 
four different a i r c r a f t  (not including YREIAIR ,277). E.xine the  l a s t  
25 seconds of t h i s  It-;llinute 5-second interval ,  he was t o ld  twice by 
a P m  American Clipper crcw tha t  someholy was interfering on the fre- 
quency of his transrAssio:is. 

lhe N1-1 controller s t a r ted  his Fffi emplcym-nt about 10 years 
380 and had been a q w l i f i r d  rzdaiar operator for several years before 

his  f m i l y  --wife and far childrer., ages 8, 6 ,  i , ,hnd 3- on December 
tmr.;ferring t o  San Juan, h e r t o  Rico. .Hc arrived in Sa? Juan with 

1, 1$8. He moved with h i s  family into effi:icn-y apartment for 
the +ararion of his  60 rtctys of lim;jorary quarters allwance. A t  the 

due tc a s t r ike  of the cllipping cmpany introlved. Efforts t o  extend 
a i l  cf the 60-day period, h i s  nmzehold goods hnd not yet  arrived, 

t!w temporary qxwters allawance rerid were not successfW,. On or 

ished horrse ma b0rrowc.i. a. refrigerato-, s m e  card tables and chairs, 
and sw.? cots from h i s  wcociates: Re bou&h'. sane lawn chairs, pads, 
and I jnms .  'Iko imes t iga t ion  $can mmbers vis i ted  the contrailer 's  
re&by  on &rch 17, IC&?, a d  found that  the only furniture in the 
hm<e,2.?? :Led c.f what'wos aescribed above. ' h e  sleeping accm.oda- 
ticinJfl?;>,;m main bedroom consisted of two bunk-type mattresses, 
sb0ltv.s. -,r.hes thick, placed on the floor. 

about the 1st Of i . ' e b N q ,  he E w < e d  W : t h  hts family in to  M unr'run- 

ceeding the accicent. He reported fo r  duty a t  about 1500 on the day- 
of the accident.. 

m e  AR-1 ccntrol ler  had been off duty during the two days pre- 

I n  an interview conducted on March 17, l$9, the AR-1 controller  
f n d i ~ ? i + d  that ,  *bout 3 years es r l i e r ,  he had been referrzd by a re- 
gione?:z!.:f:;.i surgeon to a psychiatrist  and a r;sycholosist as a resu l t  

beer. .%sxi. He 3150 h d i c a t e d  that  he considered k:imself very tense 
of ,?:':me of a psychologicel t e a t  and that he, subsequently, had 

and ...:lxicu:: at; the  t h e  which, i n  h is  opinion, was the reason f o r  his 
referral  t o  thc s p c i a l i s t s .  

I 

. j . .  
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2.1 Analysis 

other aircraft  problems as  causal factors. Although the a i r c r a f t  
impacted sane 600 f t e t  below its last assiencd alt i tude,  the absence 
of the outboard 10-foot section of the right w i n g  in the main wreckage 
area s w e s t i ;  that a prior impact occurred sane distance back along 
the flightpth. The loss of control labi l i ty  a f t e r  sepsration of the  
r ight wingtip could easily explain the  final impact heading and the 
a l t i tude a t  which the a i r c r n f t  came t o  rest. 

The investigation revealed no reasons t o  suspect mechanical o r  

missing section of the r igh t  wing were never located. For t h i s  reason, 
i t  was bpossible to ver i fy  th is  speculative explanation. Hwwer. 
the nature of the outboard fracture of the right wing is  consistent 
with this theory. Ihe a f t  crushing and extemive spanwise damage ob- 
served on the l O - f o o t  section of the right wing i s  typical  of that  
w h l c l i  might be expected t o  occur if the w i n g  struck a fxee or other 
sharp object just outboard of the fracture. k3lIl.e similar  damage 
might result from a ground impact similar to that  sustained by N563PR, 
the lack of impact damsge on the leading edge of this section precludes 
that  possibil i ty in th is  case. 

Despite extensive efforts, the i n i t i a l  impact point and the 

Most l ikely ,  the point of ' a i t i n l  impact was one of the  ridges 
or peaks located east  and northeast of the accident sLte. Several of 
thcse peaks and ridges have an elevation of 3,000 f ee t  o r  higher. 
Ihe prevailing weather conditions a t  the time of the accident undmbt- 
edly precluded thnely visual observation of the ter ra% ahead of the 
aircraft .  It appenrs, thenafore, t h n t  +.he basic reasons fo r  this 
nccident Dust be seught in the factors tha t  allowed the vectoring of 
the a i rc ra f t  in to  t h i s  ter ra in  below obstruction clenrance altituCe. 

tions t o  the l e t t e r  f o r  about 5 minutes suggests that  the accident 
vas the end resu l t  of a chain of conditioning events, rather than 
one single errur  or deficiency. !&e tem "conditioning events" i s  
used here t o  indicate that these events shaped the circumstances that 
made the accident possible; they w i l l  be discussed in chronological 
order. 

The indication that  PRIliAUl Flight 277 followed given instruc- 

the AR-1 controller  which put the a i rcraf t  10 miles far ther  west than 
it actually was. lhis "slip of the tongue" in itself was not a c r i t -  
i c a l  error, although it may have affected the controller 's  l a t e r  action.?. 

A t  1732:05.the crew received an e r r o n e m  position report  fran 

t 

. .  
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kutru;.tcr cm&er) who wan not mare of the emir, (b) t ie  1 
coDtdirator who noticed the error but expected t ha t  it wculd be i 
uught by the instructor, and ( 2 )  the a i rc ra f t  crew who acknowledged 
the ~ Q L ~ C I U B  position report without M e r  caercent. 1 

?ha assumption seem jus t i f i ed  that the c w s  did not use the  
aircnxft's navigational equiment to ver i fy  the accuracy of the  radar 
perition report, or that atmospheric conditions interfered w i t h  the 
reception of navigationsl signals. Over-reliance on radar service, 
u well M the absence of DE, may have played a role. 

A t  approxinately 1733, the Watch Supemisor assigned the coordi -  
nator to  Twer Cab duty end gave the AR-1 controller 's  instructor 
collateral duties. This appears t o  be a case of a self-induced nu- 
pervision problem, since each of the three trainee contcoLlers could 
have asmnwd the Twer auty, thereby leaving the  supervisory s tmcture  

nwaaitay werloads would  not jeopardize the ptrfomance of individual 
in the IPD~ intact. This would have increased the chances tha t  

controllera. 

Ne recorded tnrnsmissions between PRIAAIR 277 and the  AR-1 con- 

proceeding un a vector of 250 during this period and, presrmrably, 
b l l e r  took place between 1 7 p 2 0  and 1737:25. '0e a i r c r a f t  was 

twaraS an area of precipitation on the radarscope. Tne AR-1 con- 
troller  vas vectoring four  other aircraPL in addition t o  P R R & U R  277. 
king this t i ne  interval ,  he rcade or received a t ranmission about 

the  existing weather conditions. I n  addition, there was a ritress-pm- 
wery 6 seconds, which would consti tute n considerable workload under 

ducing and i r r i t a t i n g  element in the fac t  that his inntructor's trans- 
missions interfered with h i s  o m  trancniasions. which cawed p i lo t s  
tu cacp1ain. 

it was t h i s  transmission that  drev the  AR-1 ccntroller 's  at tention t o  
the flight after concentrating fo r  4 minutes and 5 seconb on the 
handling of ogher It% t q f f i c .  A t  this tbe ,  he cave the a i r c r a f t  
vector of 220 . '&.is 30 heading change was acknwledged by the crew 
but not ebbrterved by the controller, probably because it took place 
in area of precipitation. Althoueh the radar was operating with 
linear polarization, it is doubtful whether c i rcular  polarization and 

spicuity of the a i rc ra f t ' s  primry return during hewry precipitation. 
its suppression c i rcu i t ry  would have made any difference in the con- 

On the other hand, it is re la t ively  certain tha t  a ',ranspcnder target  
vrnrld not have disappeared in precipitation with the radar equ ipen t  
operating in the c i rcular  polarization mo3e. 

A t  ln7:25, IX3LkIR %n asked for a lower altitude. Apparently 

. .. 
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Since there agpears to ba M intangible factor  that ).ma a bur 
iq on the AR-1 controller 's stress tolerance, the Bavd wishes to 
#tab ita appmach to the investigation of the !aman factom aspects 

? 

of aircraft accidents in general. ! 
' ! 
1 

The Board belleves that the probing of al the rrado~ behind 
h m  error accidents w i l l  contribute materially to the prevention 
of fiture accidents. lherefore, the Board, in dischargfne its statu- 
tory responsibilities w i t h  respect to cause detelmination and acci- 
dent prevention muat, in those cases where t ie  hrmgn factor  is present, 
attempt to a n w e  the available evidence frcm a psychiatric and 
psychological standpoint. If such analysis tends to s u w t  n reason- 
able conclusion tha t  these factors  caused or contributed t o  an accident, 
the sard is c a n p e t a t  to make such a judepent. 

I n  this case, the  AR-1 controller  was referred Cor psychiatric 
and psychological assessment i n  early 1%' following a psychological 
screening test. In  response to the W ' s  request fo r  fur ther  de- 
tails of the t e s t  proced.u--es and the related FAA Air R a f i i c  Con- 
troller Health Program, the Actinq Federal Air Surgeon forwarded a 
l e t t e r  to  the Board, dated June 10, 1$9. (Appendix D.) lhis l e t t e r  
indicates that  of the U,2W controllers tested in l a t e  1565 and 
early I*, 91 or ~.i$ were referred for ccsnp1et.e psychiatric and 
c l M c a l  psychological assesoment, 15 of w h i c h ,  eventually, were re- 
awed ihm controller  duty. 

The AR-1 controller  was 0.30 of the  group of 51 selected fo r  
further testing. Hcuever, the regional fli@ surgeon, not a quali- 
fied poychiatrist, reviewe? the additional tes t ing and cleared the 
controller to continue to serve in h i s  previous capacity. Since the 

s t ress  tolerance level, it is the Board's opinion U t  the  Fh4 should 
reasons fo r  the re fe r ra l  irsre a !IWI degree of anxiety and a low 

have directed tha t  a qualified psychiatrist  review the psychiatric 
md cl in ical  psychological assessment. I n  the Boani's o?inion, a 
f l ight  surgeon is not necessarily the best judge of these factors tha t  
oay affect  9 contrPlle.-'s prfornanze under stress. 'he B a u d  d w s  
reccpize  that since this was the  first psychological screening t e s t  of 
controller personnel, it may have suffered frcm a lack of re l i ab le  
indicators in screening cr i ter ia .  
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y 'Ihe unuaunl s t resses  i r r  a traffic control environment and the 
;: . difficulty oi accurately assessing an individual's stress tolerance 

dictate the use of the highest practicable standanls. By the same 
token, it should be emphasized tha t  an individual with a mrg ina l  
tolerance for the s t resses  of a controller 's  task may be more than 
adequate in different job situations. lbe bard therefore concluces 
that the psychiatric and psykhological assessment of controllers under 

e Air Traffic Controller Health Program should be expanded. Not 

personnel should be periodically tested. The program should be under 
only should personnel entering on duty be assessed, but a l l  controller  

the s t r i c t  supervision of qualif ied psychiatrists  and psychologists. 

.?. . 

x, 

tclerance: the Board is of the q i n i o n  tha t  the controller 's low 
lb surrmarize the role  played by the AR-1 controller 's  s t ress  

stress tolerance and high anxiety factor  may have been the reasons 
he did not adequately perform h i s  required duties. Harever, h i s  
actual performance depended on a variety of environmental factors tha t  

was cleared for duty i n  1%. 
may not have been readily appreciated or predictable a t  the time he 

Each of these ccnditioning events and circumstances, although 

be present or occur, i n  a specific sequence oropottern i n  order t o  
relatively harmless when considered separately and a t  random, had t o  

set the stage for the c r i t i c a l  event --the 220 vector a t  1737:35 
that turned the a i rcraf t  d i rect ly  towards obstructing t,errain. Al- 
though it is difficult t o  assess the weight of each of t.he condition- 

of them would have precluded the occwrence of t h e  c r i t i c a l  event. 
ing wents, it can be speculated tha t  the elimination of almost any 

Several hypotheges can be offere6 t o  explain the apparent i r ra-  
tionality of the 220 vector. 

A s  mentioned ea r l i e r ,  the AR-1 controller  gaire the a i r c r a f t  crew 
M erroneous position report,although he saw the a i rc ra f t  i n  i ts  actual  
position on the radarscope approaching the Fajardo intersectioc. Had 
the aircraft actually bgen near ;sla Verde instead 0:' Fajardo, the 
subsequent vectors (250 and 220 ) wo?lld have been routine. "he con- 
t rol ler ' s  unexplainable fixaeion on the t e q  I s l a  Verde m y  have made 
him overlook the inherent danger of the 220 vector. 

i 

I 
i 
i 

i 
I 

This fixation theorJ loses most of' i t s  explanatory value when 
the video mapping of the radarscope is considered. Ihe I s l a  Verde 

of the radarscope, respectively, are  clearly displayed, as are the i 

where the a i rc ra f t  crashed. Zhe accident s i t e  is located abmt  10 
two peaks, El Yov.que arid E1 Toro, i n  the Sierra De Luquillo mountains, ' I  

nautical miles south of the I s l a  Verde intersection. Even a casual 

andFajardo intersections, about 10 and 20 miles eas t  of the center I 

i 
j 

{ '  
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observer of the radarscope warid realize that a prolonged 250’ vector 
frm the vicini ty of Fajardo could endanger tbe aircraft, depending 
on vlnd mditions, and that a subsequent 220 vector could be cata- 
S e e .  

It can also be postulated that the controller’z preoccupation 
with IFk traffic closer to the Saq Juan Airport preempted h2s atten- 
tiat to the extent that he forgot about PRIILUR 277. The sudden reali- 
zation that he ?ad lost track of this aircraft, when the crew initiated 
cammications after about 4 minutes 03’ silence, m y  have prompted him 
to W s t  autcratically revert to a 3 identification turn without 
giv’ag q thaght to the ter;-&in implications. The controller’s 
Uni*&d, but aaequate, familiarity with the terrain involved may have 
been cameled aut bX his loss of time orientation concerning FRINAIR’s 
progress on the 250 vector. 

Another hypothesis can be based on the AR-1 controller‘s heavy 
workload at the time he was handlhg mRIR 277. To properly eval- 
uate the effect of a controller’s workload on his performance, his 
saharation point, or stress tolex-axe, has to be considered. This 
varies wit23 inaividuals and, with an individual, it may vary fran day 
to day dqendicg on mental and phgsical energy reserves, as well as 

associated with high or low stress tolerance, it is postulated that 
envimnnental a d  personal factors. Without describing the traits 

of amte and cCrOni2 stresses than the average controller. To what 
this controller was more sensitive to the attention-nanwing effects 

fatigue, which, in turn, might make him less tolerant to acute stresses, 
extent 5 veeks of inadequate livitd conditions would in&xe chronic 

is difficdt to assess. This aituation would not necessarily have 
been nitigated by the fact that he had been off duty during the 2 days 
preceding the accident. Actually, +his night have added to his dis-  
tress due to the more pmtracted confrontation with a frustrating 
living situatioa which he could not change. 

which affected this contmller, it nay be expected that wen the seem- 
in& minor irritation of the interferegce with his transmissions, 
just before he gave ~~ 277 the 220 vector, took its toll. In 
stnmuaq~, he probably had reached, or &heady passed, his ,saturation 
point as an effective controller at this tine. 

Consideric4 the cumulative effects of chronic and acute stresses 

Ihe foregokg should not be interpreted as an assertion that every 
individual would be affected in the same manner under similar conditions. 

nation of circunstances plascd this controller in a position where the 
‘&e intent is 02ly to indicate that a unique, but controllable, cmbi- 

decrenmt in his performance could go unnoticed and uncorrected. !&e 

i 

.. . . . .. ~ 
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mosticative data in the prevention of the developnent of such a 
reope oi this report does not ' a u o ~  speculation on the expert use OS 

situation. 

2.2 Conclusions 

(a) FindinKs 

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

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

3. Diere was no indication of a mechanical failure or 
mall'unction of the aircraft structure or powerplants. 

4. The aircraft was not equipped with a transponder or 
distance measuring equipent (m). 

5 .  The aircraft was operated in Instrument Meteorological 
Conditions (IIE), while on an Instrument Flight Rules 
(m) clearance.. 

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

7. In the initial contact with the aircraft, the AR-1 con- 
troller erroneously repcrted radar contact 3 miles east 
of the Icla Verde intersection instead of the Fajardo 

made no cments. 
intersection, 10 miles farther east. 'Be aircraft Crew 

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

9. 'Be instructor controller, who was supervising the &I-1 
controller, did not notice the erroneous position reimrt 
given to the aircraft. 

10. Ihe coordinator who noticed the erroneous position report 
did not take corrective action. 

ll. Assignment of the coordinator to Tmer duty by the Watch 
Supervisor resulted in collateral duties for the instruc- 
tor controller supervisirx the AR-1 controller. Each of 
tlie three trainees in the 'PRACON rosa was qualified f9r 
Tower duty. 



- 15 - 
12. Ihe AR-1 controller had a heavy workload which  vas ag- 

gravated ky radio transmission interference. 

13. ‘Ihe AR-1 controller los t  track of the a i r c r a f t  in an 

aircraft, he vectored it tcuard nountainous t e r ra in  
mea of precipitation. In an effort t o  reidentify the 

a t  an a l t i tude  too lcw t o  provide obstruction clearance. 

14. Be AR-1 controller and his famSy had been subjected 
to inadequate l i v h g  conditions for about 5 weeks pr ior  
to the day of the accident. 

15. EnviFonmental an& personal factors beyond his control 
lwered  the AR-1 controller’s performance capability 
to the extent that he c d d  no long-r safely handle a 
heavy workload. 

16. In 1@, the  AR-1 controller was referred for a psgchi- 
a t r i c  and psychological assessment, as a r e su l t  of the 
cutcme of a psychological screenina tes t ,  and subse- 
quently cleared for controller dzcy. 

(b) Probable Cause 

YBS the vectoring of the a i r c ra f t  in to  mountainous terrain,  under IFR 
cmditiom, without a3equate obstruction clearance a l t i tude  by a con- 
t ro l ler  who, for resscns beyond h i s  control, was performing beyond the 
safe limits of his pefi’ormance capability and without adequate super- 
vision. 

‘he Beard aetemines tha t  the probable cause of th i s  accident 

sequence make it d i f f i c u l t  t o  convert each of the conditioning wents  
into an effective and practicable recamendation. The Board believes 

standards, and practices which became c r i t i c a l  only in the t o t a l  context 
that MIst of these events represent departures frm accepted procedures, 

of the circumstancca. I n  tha:. respect, t h i s  accident is a dramatic 
reninder of the f a c t  tha t  i n  aviation, every form of cmplacency with 
regard t o  the quali ty of equipmeat or the performance of personnel, 
be it in the cockpit or in tLe coctrol room, should be treated as  an 
error-provoking and accident-induckg factor. % e n  is no need t o  be- 
labor t h i s  pint wi th  recamendations which would only be repet i t ious 
of what has been sa id  i n  the  past a f t e r  sinilar occurrences. The 
answer l i e s  in sound management and operational policies. 

‘he cmplmr man-equipnent-environment interfaces i n  t h i s  accident 
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$i of the opinion that prevention of its recurrence has t o  be sought 
. :, with regard to the c r i t i c a l  event in t h i s  accident, the Board 

I N  step that preclude the assignment of distressed personnel to vital 
tub. !his not only *lies management awareness of the immediate 

rorkload and p e r f o m c e  capability, but the judicious application of 
md cumulative effects of stress-producing environmental fwtors on 

men noms to the methods of selecting, training, screening, assign- lng, and medically supenrising controller personnel. 

Uertness could have eliminated, or reduced the &e?icusness cf, several 
of the conditioning events and thereby minimized the probability of 
t b C  accident, it emphasizes part icularly the medical area and the need 

.ticipated workload. lhe Board i s  of the opinion t h a t  t h i s  accident 
for ccnpatibility between a controller 's  s t ress  tolerance and h i s  an- 

proves, although in a negative ?%mer, that prcperly administered and 
interpreted psychologlcal t e s t s  can be invaluable in achieving such 
-tibility which, eventually, woald serve the welfare of the con- 
trollers as well as the public. The sard therefore recumends tha t  

Air 'kaffic Controller Health Program be expanded. Not only should 
the psychiatric and psycholcgical assessment of controllers under the 

peraonnel enterhg on duty be assessed, but all controller  personnel 
lbarld be periodically tested. The program should be under the s t r i c t  
NperVlsion of qualified psychiatrists  and psychologists. 

&thou@ this accident revealed several. areas whsre supervisory 

Shortly a f te r  t h i s  accident, the  Board made recamendations to 
the Federal Aviation Administrat.ion dealing with the operation of a i r -  
ea'& without distance measuring or transponder equ ipen t  in instru- 
aent flight conditions i n  the San Juan area. A revied of approach 

recamended. (See Appendix E.) 
ccntrol procedures i n  locations with a similar tcpography was a l so  

I n  response t o  these recmendations,  the FAA took several actions 
whLh satisfied the in tent  of the Board. (See Appendix F.) 

By the Nations1 Transportation safety Board: 

/S/ JOHN El. REED Chairman 

/ 8 /  CISCAR M. LAOREL Member 

/s/ FRANCIS n.  M ~ A W  Member 

/S/ LOUIS M. THAYER Member 

/S/ ISABEL A.  BURGESS Member 

April 24, 1970. 



Investination and Rearing 

1. Investigation 

lhe National Transportation Safety Zoard received notification 
that the aircraft was missing at approximstely 1 9  e.6.t. on 
March 5 ,  1969. The wreckage was located at about 1330 A.8.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 Inmediately dispatched to the scene of the accident. llo 
f w m 1  working groups werc established during the investigation of 
this accident. Hovever, the participacts were given the opportunity 

Air Traffic Control, Weather, Structures, Powerplants, Systema, and 
to pstake in the factfinding processes in the areas of: Operations, 

Human Factors. 

eral Aviation Adminintration, Puerto Rico International Airlines, Inc., 
Participants in the investigation were representatives of: Fed- 

Professional Air !Eraffic Controllers Organization, Air Traffic Con- 
trollers Association. 

The on-scene Fhase of the investigation lasted approximately 5 
days. On h r c h  14, l%9, the Chainnan 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. Hearine 

of this accident. 

3. Reliminary Rewrts 

A public hearing was not held in connection with the investigation 

accident. 
'Iheze were no preliohary reports issued in connection with the 

i 
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the DeHaviLland U4 on March 3, 1568;'. e possessed a i r l i n e  transport 
p i lo t  cert if icate No. 1698913, ni th  type rat- for the  Douglas 
DC-3/DC-4, Lockheed 049/10L9, Bri t t amia  and De % v i l i a n A  U4. His 
f i rs t-c lass  medical c e r t i f i c a t e  vas dated March 19, 1368, and required 
that he wear glasses f o r  near vision. 

Captain Miguel A. Gonzalez, aged , was upgraded t o  captain on % 

hours with a total  flight time in De f i ~ i l l ~ m d  l l 4  a i r c r a f t  of 1,OOO 
hours. He had 300 flight-hours v i th in  the  *day period preceding 
the accident. He had a total of 1,bX actual  i n s t n z e n t  flight-hours 
and 4,550 night flight-hours, 50 of w h i c b  were in the De Havilland 

Captain Gmzalez had a total of a-tely 26,800 f i r s t - p i l o t  

114. 

Captain Gmzalez had successfWly canpleted his last proficiency 
check in  the De Havilland lI.4 a~ January 25, 1569. He had flown 5 :30  
hours and had 14 hours of crew rest io t t e  2 b h w  period preceding 
this f l ight .  

as a copilot on the De Havilland l l 4  op. Pebnmy 8, 1367. He possessed 
F i r s t  Officer Carlos E. Mmtille, aged 21, was assigned to duty 

cumercial p i lo t  c e r t i f i c a t e  No. 17214% w i t h  airplase single/multi- 
engine and instrument. H i s  seccnd-class medical c e r t i f i c a t e  was dated 
December 30, 1968, and required that he wear glasses. F i r s t  Officer 
b n t i l l a  hhd a to ta l  of 1,524 flying Darrs, of which 1,200 hours were 
i n  De Kavilland 114 type a i rcraf t .  He kad f l a m  150 hours within the 
p-day period preceding the  accident. Ee had flcmn 3 : F  hours and 
had 16:y hours of crew rest in  the 2 b b o u r  p r i o d  Freceding t h i s  
f l ight.  

APFZNDM B 
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ApEm'ix c 
- .. 

Aircraft  Information .** 

a date of mnufactui-c of Au@st 25y 1%7. A t  the t ine  of tlie sc'.ident, 
The a i rc la f t ,  a De Havilland Heron Ill&, N553PRy S p  111; ' 5 ,  had 

it had accd.&;ii  P to ta l  cf 4,167:lO hmirs. 



Mr. Ch.arlcs 0. Xiller 
DirecrcK. Surer.'.: of Avfaiion Saiety 
Nation.:+i .P-r-.f:,,ort~i ion Safety Xoard 
Deportt:.,--.. f ,'.msportatAcn +- ;T 1__ 

,."*, - 
WdIingt,rlt %?. $. 20591 
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Dear Hr. Hiller 

The enclzsed paup,: entitled "Psychiatric Ausesseent of Air Traffic Con- 
response to the questions which you raised in 

0 the fact that psychological screening tests 

ical fitness of controllers to perform their 
's Air Tcafiic Controller Health Program. 

dur.ie*'*& at.?,. .. . tc preserve the ils~ful working life of controllers by 
early decy,<.-"?o ::.; departures f r m  normai IteaILh. An additional benefit 
is  the,tjlo~.l.~~~;!.!:ion. over rhe years, of the possible effects which 
this kl.:;+::,-y:A"may have on '-heir 11,a~ic. and well-being. 

The c&%c.;-+?;&'c:3gram, in operation only since late 1965, has demonstrated 

of mc ... ,! ':. 
its v~;,:,~~~~;..i-idiir;rying controllers who clearly do not n:et the standards 

Ser,,!,'~~'~..~i~~~~~.. I t  h3s aiso resulted in the early detection of a 
~ .:d.. ;.tme.;C:*rhich this work demands, as specified by the Civil 

Vdr1et.y 31 csrtc.c:ab:e mcdical conditions and conditions which, although 

The yrogter has no? Decn in effect for a sufficient period of time, however. 
not correct.==l.e. are conside:cd acccptable ior safe controller performance. 

to permit many xeaningful 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 t o  you and the Board in your 
continuing efforts in the field of .-ircroft accident investigations. 

Sincerely, 

C?:$ ;-+,: 

. .+. 

Acting Fcderal Air Surgecn, A!!-1 

Enclosure 
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5 June 1969 
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P .  WCHUTIIIC ASSESSFENT OF AIR TRAFFIC CONTROLLERS 
..,. 

,'&ntroduct Lon 

.Controller Health Program vhich had been under development ir the preceding 
.In late 1965 thr Federal Aviation Administretion irrplemented the Air Traffic 

tw years. The program prwides for complete medical assessnent of control- 
ler applicants prior to entry on duty and annual medica: assessments of con- 
trnllers on duty. ?ne purpose of thc program is to eitablish the medical 
fltnerr of controllers to pcrform their duties in accordance with the demands 

' o f  the a ir  traffic control system, to detect the presertce of dizease in its 
early form, and to study the effect of job  demands on controller health and 
wlf .re, w i t h  the passage of time. 

The program is administered by Regional Flight Surgeons in seven locations 

examlners and the medical laboratories of certain other government agencies. 
l o  the United States, with the assistance of dcsigcated aviation medical 

The standards of medical fitness vhich apply to controllera were issued by 
the Civil Service Commission i n  April 1965. Examinations conducted under 

P M  directives. At present 011 controllers i n  terminal control facilities 
this program are prescribed, along with appropriate review procedures, i n  

and air route traffic control centers are required to be exbmlncd annually. 
'Ihe cost  of the routine examinations and any required specialist examinatiom 
la borne by the FAA. 

BackRround 

Prom the standpoint of reliability on a second-to-second basis, few occu- 
pations are as demanding as that of air rraffic control. Of course this 
har been most apparent to controllers themselves. Controllers. as well as 
otherr in the aeency, have also been concerned about the effect that such 
lntense demands might have on a controller's health and efficiency. 

Foundation, Inc.. studied tile medical aspects of air traffic control 
In 1956 and 1957 a non-governmental organization, The F1igt.t Safety 

aetivitics. 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 recornended that the control specialists i n  
air route traffic control centers be included in the examination program. 
There vas an existing requirement that control specialists I n  terminal 
facilities (towers) pass a Class I1 airman examination annually, vhich was 
paid for by the tover operator. 

ii 
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2 fb. Plight Safety Foundation recoanwzndations essentlally coincided with the 

optnion of our medical staff. However. th+ staff felt t!ut the erufgmt:on 
requir&d should be of sufficient scope to be o f  value to a preventive medical 
program in addition to a fitness for duty determination, and that, if this 
vere required, it should be paid for by the agency. Appropriated funds 

knowledge accumulated over a period of years from sclected research studies 
required for such a program vere made available in late 1963. Frm the 

work demands in control facilities. a set of medical standards vas devised. 
011 air traffic controller populations and from specific observations of 

The ctandards vcre officially adopted by tllc U. S. Civil Service Cotmission 

of air traffic control spccialists ia n w  Judged. 
in April of 1965. vhich made thcm the critarla by which the medical fitness 

The examination n w  consists of a general medical examination performed by 

examinations as electrocardiography, audiometry, and chest x-ray examination. 
a designated sviatlon medical examiner, supplemented by such laboratory 

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 psycho- 

administration in the control facilities. All portions of the mcdical 
logical screening part of the medical asbe~sment is performcd by group 

assessment program, except the psychological screening portion, have been 
performed on all on-duty controllers each tvclve months since the program 
beean in 1965. Psychologlcal screening testa vere administered to  all on- 
duty controllers during late 1965 and early 1966. 

Plans for contiwatton of psychological screening testing on an annual 
basis have bccn postponed for the following reasons: 

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

for thls phase of the medical assesswnt. left agency e m p l o p n t  in late 
1966 and vas not replaced until early 1968. 

2. The agency's clinical psychologist.vho vas the program nanager 

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

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

pletion and tests vi11 herrafter be perforned on an annual basis. 
Iaplclrentation plans for the next round of testing are n w  nearing c w -  

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

i i i  
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Fvchological Sereenins Rogram 

Ut& coluiderable i t u d y  of the p s y c h o l o g i u l  t e a t  i n s t r u a n t #  ava i l ab le .  
par t icu lar ly  vith regard t o  t h e i r  v a l i d i t y  and ease of admin i s t r a t ion  t o  

Tbis is  a self- administered pe r sona l i t y  ques t ionnai re  conta in ing  187 
s m  14.000 personnel. the 16 Pe r sona l i t y  Factors  Tes t  vas se l ec t ed .  

qucstions. For each ques t ion  the  examinee has a choice of t h r e e  poss ib le  
swvers. In general those ques t ions  dea l ing  v i t h  at t i tude or personal  
preference provide tu0 choices of ansvers a t  oppos i te  poles of a t t i t u d e  

kind of ansver. For these  ques t ions  the re  are r e a l l y  no r i g h t  or wrong 
JC preference. Ihe t h i r d  ansver is a r a t h e r  n o n c m i t t a l  - no cotmncrlt - 
swwew. and, as is usual  v i t h  t h i s  kind of test ,  t he  ansvers  t o  ind iv idua l  
quemtiod are of no i n t e r e s t  t o  us. ?he vay i n  vhich the  indivcdual  
b a d l e a  the overall test. vhen compared v i t h  h i s  peers or a standard 
reference group, g ives  the  information ve seek. 

me test vas designed to provide information on 16 f a c t o r s  of p e r s o n a l i t y  
@tructure. ?he t e s t  Ia scored by computer, vhich provides a pr in t ed  
profi le  fo r  each test subject .  

Tbe t ea t  is used only as  a screening  device. and i t  is similar t o  o the r  

mly t o  iden t i fy  those indiv iduals  vho a r e  thought t o  be i n  need of  f u r t h e r ,  
laboratory tests such as an electrocardiogram or ches t  x-ray, and is used 

wre comprehensive. p sych ia t r i c  assessment. From c l i n i c a l  experience i n  
the use of t h i r  test on o the r  groups of  persons, in t he  absence of  s p e c i f i c  
knovledge of the vay a i r  t r a f f i c  cont r .> l le rs  vould handle the  test .  a 
cutting score vas es tabl iuhed a t  a l e v e l  such t h a t  not more than onc percent  
of cont ro l le rs  vere expected t o  exceed i t .  Prior c l i n i c a l  expericncc rug- 
gested tha t  t h i s  l eve l  should give the  maximum y ie ld  of c o n t r o l l e r s  i n  need 
of prychiatr ic  rev iev  v h i l e ,  a t  t he  same t im,  avoiding the  s e l e c t i o n  o f  
mignlficant numbers of  persons v i thou t  i d e n t i f i a b l e  psychia t r ic  d i f f i c u l t i e s .  

PaycholoRical Test  Resul t s  

I h e  eve-all r e s u l t s  of t he  f i r s t  round of psychological t e s t i n g  provided 
information concerning c o n t r o l l e r s  as compared v i t h  a Standardized sample 
of the general population. As a group, c o n t r o l l c r s  possess a h ighe r  

greater conscientiousness and less anxious i n s e c u r i t y  than t h e  genera l  
intelligence. g rea t e r  s e l f - d i s c i p l i n e  and s e l f - c o n t r o l ,  a tough real ism. 

population. 

By the appl ica t ion  of the se l ec t ed  c u t t i n g  score ,  151 o f  t he  12,200 con- 

cleared by Regional F l ight  Surgeons v i thou t  r e f e r r a l  fo r  more formal 
t ro l le ra  t e s t ed  vere  se l ec t ed  f o r  f u r t h e r  assessment. Of these ,  60 vere  

psychiatric assessment. Of the  91 vho were r e fe r r ed  for  conple te  

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 i 
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. 

Of those found to possess recognizable psychiatric disturbance, not severe 
enough to require permanent removal from duty, arrangcnencs were made for 

duty or while continuing to serve as controllers. 
appropriate trcatmont and followup either while temporarily removed from 

Program Assessment and Planned Modlflcations 

As previously Indicated numerous analyses have been made of the results of 

Yfre correlated with certain othcr factors and e-rents which occurred subse- 
the initial'psychological screening test. Among other things these results 

quent to the completj.on of the first round of testing in early 1956. As 

psychiatric "casualties" since that time have been cnrefully studied to 
an example, the psychological test profiles of those controllers who became 

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 sophistieatcd 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, 

much greater precision in identifying controllers who should be referred 
employing (1 panel of medical nnd psychrAogica1 specialists, will result in 

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 tho working environment of controllers and the demands of this 
kind of employmcnt. 

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

Acting Fcderal Air Surgeon, AM-1 
. - -  
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NATIONAL TRANSPORTATION SAFETY BOARD 
DDARTUENT OF TRAUUORTATWN 

WW*CIQ.D.C mn 

March 17, 1969 

M r .  David D. Thor;las 
Acting Administrator 
Federa l  Aviation Administration 
800 Independenre Avenue, S. W. 
Washington, D. C. 20590 

Dear  Mr. Thomas: 

Odr continuhg investigation of the a i rcraf t  accident involving 
Puerto Rico International Airlines, near  San Juan, Puer to  Rico. on 
March 5, 1969, has disclosed the following salient facts.  

DeHaviland Heron, on a scheduled a i r  taxi flight, IFR f rom St. Thomas, 
V i r e n  IslaFds, to San Juan International Airport,  crashed in  mountain- 
ous t e r r a in  14 nautical mi l e s  southeast of the San Juan VORTAC. Nine- 
teen persons aboard the a i rcraf t  were  killed. including two crew members  
and seventeen passengers.  San Juan International Airport elevation i s  
nine feet above sea level - terrain in the area of the accident rises to  
3,524 feet m. 6.1. 

On March 5, at approximately 1740 A. 8.  t., Pr ina i r  Flight 277, a 

time, on an I F R  flight to  maintain 4,000 feet via Route 2 to San Juan. 
The flight was identified by the ARTCC at 1724. A t  1731, the Center 
made a routine handoff to San Juan Approach Control at a point 27-112 
miles  eas t  on Route 2, 3 miles  eas t  of the Fajardo intersection. 

P r ina i r  Flight %77 departed St. Thomas at approximately 1717 local 

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

The  r ada r  target  for  this flight was lost in a n  a r e a  of precipita- 
tion south of the San Juan VOATAC. The a i r c ra f t  w a s  not equipped 
with DME or transponder. 

over a track reconstructed from the recorded vectors  given to P r ina i r  
Flight 277. 

\The wreckage was located the following day by an aircraft flown 

AppandiX E 
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Joseph  J .  O'Connell ,  J r .  
C h a i r m a n  



DEPARTtXXT OF TRANSWRTATION ' Appendix P 1 
FEDERAL AVIATION ADLllF!iSTRATION ! 
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Honorable Joseph J. O'Connell, Jr. 
Chairman, National Transportation 

Washington, D. C. 20591 
Safety Board 

Dear Mr. Chairman: 

This is in response to the investigation concerning the accident 
involving PRINAIR's Fiigl~t 277 near San Juan, Puerto Rico. on 
March 5, 1969. 

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 

believe this procedure accomplishes the intent of your reconmendation 
a line five nautical miles south of the centerline on Route 2. We 

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 

when a heading is issued for reidentification purposes that the 
after r8dar contact is lost. The procedure further requires that 

controller shall aasure that the heading will not inmediately place 
the aircraft in an area which will require an increased minimum IFR 
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 add:tfonal 
restrictions on the use of the radar. These restrictions are not 
related to the accident, but we w i s h  to take every precactionary 
measuis at that location. 



D. D. Thomas 
Acting Administrator 

Enclosures 
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