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NATIONAL TBAIISFOK3?ATXON SAFETY BOARD 
WASHINGTON, DX. 20594 

AIRCBAIT ACCIDENT BEPOET 

Adopted: September 47,1~15 

VIEQW AIR LINK, INC. 
BIUTI'EN-NOIWAN BN-2A4 fsJANDER, Ns89SA 

VIEQnEs, PuERTo mco 
AUGUST 2,1984 

SYNOPSIS 

About 0805 Atlantic standard time on August 2, 1984, Vieques Air Link, he-, 

takeoff from Vieques, Puerto Rico. Flight 901A was deszined for St. croix, U S  V i  
Flight 901A, a Brittcn-Norman BN-2A-6 Islander, crashed into the ocean shortly after 

Islands The pilot and his eight passengers were kfled, and the airplane was destroyed on 

af te r  talceoff and that the pilot lost control of the airplane 
impact with the water. 'Ex investigation revealed that the left  engine lost power shortly 

The National Transpornation Safety Boa4 determines that ?he probaMe cause 
of the accident was the failure of the pilot to execute the emergency engineout 
proecdure properly ShaNy af ter  takeoff foklowirg a loss of power in thc le f t  engine 
because of water in the airplane's fuel system and the failure of the Puerto Rico Ports 
Authority to remove exces water known to be in the airport's in-ground fuel tank before 
conducting fueling operations. The pilot's failure to execute the enginc-out 
procedure properly was due to his inexperience in multi-engine airplanes. 

Contributing to the accident were: (1) the air carrier's use of a pilot not 
certificated for the flight; (2) tbe air carrier% failure to train the  pilot adequately; (3) the 
pilot's failure to follow proper practices to detect water in the airplane% fuel tanks; 
(4) the out of weight and balance condition of the airplane; ( 5 )  the Federal Aviation 

c8zriers; and (6) the FAA's genera1ly inadequate SlweilIanec of the air carrier- 
Administration's (FAA) incorrect application of 14 CFR Part 135 Rules to commuter air 

1. FACTUAL INFORMATION 

1.1 History of the might 

On 2, 1984, a Vieques  Air Link, Inc, (VAL) Brittw-Norman BN-2A-S 

rcgufarIy scheduled to dcpart Vicqucs, Puerto Rico, at 0730 and arrive at St. Croix, US. 
kla.ndcr, NSSBA, was opemted as an  extra section I/ to Flight 901. Flight 901 was 

Vi@ Islands, at  0800; however, the company cance1led Flight 901 and substituted FI@t 
901A, the extra section flight, in its place. The VAL Counte agcnt on duty "designated" 
Flight 901A as an extra section which he considered to be an on-demand - 2/ 

1/ An additional commuter flight added to the schedule when the number of passmgers 
exceeds the capacity of the scheduled flight. 

transportation %Mea of a company at any particular time. 

- 
- 2/ An operation conducted by an uprator when an individual or group h i r s  the air 

I 
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operation. The pilot had reported for duty at Vieques at  0630. 3/ At 0705, he flew 
N589SA to Fajardo, Puerto Rico, with nine passengers aboard and ?etarned to vieques at  

an on-demand and a char te r  flight, respectively. The regularly scheduled commuter  
0736 with three passengers. The company designated the nights to and from Fajardo as 

flights, Flights 301 and 302 to and from Fajardo on August 2, 1984, were  operated on 
time. 

the  gas pump where 30 U.S. gallons of 100/130 oc tane  low lead fuel were added to each 
About 0'745, a f t e r  deplaning passengers in Vicques, the pilot taxied N589SA to 

win& tank. The Puerto Rico Ports Authority (PRPA) fueler did not remember  if the pilot 
drained the  fuel tank sumps of t he  airplane, and no witnesses were  found who s a w  t h e  
pilot check fo r  water  in the  fuel tanks or drain t h e  sumps. 

aboard, all of whom had reserved seats and purchased t ickets  for Flight 901. The pilot of 
FIight 901A desarted the ramp in Vieques about 0755 with eight passengers 

Flight 901.4 contacted t h e  UN!COM 4; as he taxied ou t  to t h e  takeoff end of runway 9. 
The UK!COM operator informed h h  tha t  there was no other t ra f f i c  in the area. 
According to a mechanic a t  the airport, a f t e r  takeoff,  t h e  airplane appeared to climb out 
normally; however, he said that as the airplane turned l e f t  in a crosswind depar ture  
?attern, i t  appeared to lose power when about 200 f e e t  51' above t h e  ocean. He s ta ted  
that the airplane then gained about 50 fee t ,  while in a nose-high a t t i tude,  and that h e  then 
heard the  engines develop more power, before the  plane descended into t h e  occan. The 
airpiane had crashed into t h e  Ocean north of the  departure end of runway 9 and about 
1;2 miie off shore. 

Another mechanic who witnessed the accident stated tha t  t h e  airplane 
oscillated longitudinally about i t s  lateral axis for B few cycles, and tha t  a f t e r  regaining 
some of i t s  lost altitude, i t  banged abruptly to  the  left.  As t h e  angle Gf bank increased, 
the nose dropped and the airplane hit the water l e f t  wing low. A pilot who was flying 
overhead and observed the  crash stated that the  airplane wreckage floated for 2 to 
3 minutes. He made th ree  passes ovc: t h e  wreckage an6 saw no survivors. Fishermen, 
a ler ted by radio, rushee to the scene by boat and found t ha t  the airplane had sunk in about 
18 feet of water. Fishermen in scuba diving equipment dived to the  airplane and brought 
up t h e  bodies to waiting boats. 

According to testimony, about 0645 a ramp inspector for the  PRPA drained 
the gasoline pump f i l ter  and tested t h e  fuel storage tanks in the  a i rpor t  fuel storage 
facil i ty for water. He said that the  No. 2 tank indicated 1 1/2 inches of water and tha t  he 
notified t h e  airport manager of the water depth. The 1 1/2 inches of water  w2s 1 inch 
higher than it had been on the previous day and this wa te r  depth was the  highest it had 
been in the recent recorded past. The previous average water depth had been only 
1f2 inch. 

Af te r  the  ramp inspector reported the  presence of 1 1/2 inches of water 
existed, but before the  water  was pumped from the  No. 2 tank, VAL'S Mk !E Trislander 
was fueled with 12 U.S. gallons (6 gallons in each wing tank). The ramp inspector refueled 

3/ All t imes  herein are Atlantic standard time, based on the  24-hour clock. 

Rico Ports Authority who are located in t h e  Vieques airport  terminal. 
- z/ Common VHF radio frequency of 122.8 MHz operated by duty personnel of t h e  Puer to  

- j! Ali at t i tudes are mean sea level unless otherwisr noted. 
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the Mk-Iii Trislandcr before pumping the water  from the  tank because he believed that 
the  gas pump would not suck up water if only a few kdws of water  was indicated, 
esPeciallY when such a small amount of gasoline was to be pumped. 0 
for duty. He observed the  ramp inspector fueling t h e  Mk III Trislandcr, N624BN. Aiter i; 

About 0730, another  PRPA employee, t h e  Vieques tcrminai custodian, : :;ved 

was refueled, according to the  testimony of both PRPA employees, they pumped t h e  No. 2 
tank to remove the water. No t ransparent receptacle was used to observe water content 
either before or a f t e r  the pumping operation. The terminal custodian said he re tes ted for 
wate r  in t h e  Storage tank after the  pumping. He did not say how much water, if any, 
remained a f t e r  he performed the  test. He then went to the  terminal building to begin his 
Cleaning duties. About 0740, h e  r e h r n e d  to the gas pump and fueled t h e  accident 
airplane. 

The terminal custodian said that when he s a w  the airplane crash, he dropped 
his mop and ran toward t h e  beach. When he was halfway down the runway, he  noted that 
another  VAL airplane, N290VL, had landed and would require fuel. He changed his 
direction and proceeded to t h e  gas pump. He refueled t h e  airplane, reportedly t h e  third 
airplane to be refueled that morning from the  PRPA No. 2 tank. 

He est imated the refueling t ime  to be between 0800 and 0820. N290VL did not 

pumping" of t h e  tank. 
fly again until 1540. Islander N197BN and N588JA were refueled a f t e r  the  "second 

About 0826.. t h e  Mk 111 Trislander, N654BN, returned from Fajardo, Puerto 

of t h e  Pucr to  Rico Police Department,  landed a t  Vieques in a Piper PA-23 Aztec. Aboi i  
Ri-o. About 0905, a pilot for t h e  Puerto Rico Fire Service, accompanied by an employee 

0930, as t h e  Fire Service pilot and t h e  Police depar tment  pilot were leaving t h e  terminel, 
they observed pumping activity at the  fuel storage area. The two piiots went a ross the 
ramp to t h e  fuel storege area where they observed t w o  PRPA employees pumping liquid 

president was present, and he  put his cupped hand into the liquid coming from the pump. 
from the storage tank and dumping i t  on to  the concrete  ramp. The VAL company 

stated tha t  what was seen by t h e  company president was sediment from t h e  floor of t he  
According to his testimony, he said, "Hey, this is water and mud." A PRPA employee 

only sediment and no water. The Fire Service pilot said tha t  t h e  liquid was pumped fo r  
tank which was stirred up by the suction hose. The PRPA employee claimed to have seen 

about 20 to 25 minutes. He described the  pumped liquid as being "all over  the  place." The 
quanti ty of liquid pumped was es t imated t o  have been about 250 gallons. 

e 

About 1000, an insurance broker for VAL arrived. He and VAL'S president 
drained fuel  from the  right tank of t h e  Fnk III Trislander onto his hand. He claimed that 
the liquid tha t  c a m e  out  of the drain was water. Thc Mk Il l  Trislander pilot said t h a t  he 
had drained the sumps a f t e r  the refueling earlier that morning. He  did not say how much 
water,  if any, c a m e  from the sump drains. 

About 1100, a n  FAA Principal Maintenance Inspecto?, the  company president, 
t h e  director of maintenance, and the  insurance broker returned to t h e  Mk IU Trislander 
and drained fuel from both tanks into two bottles, which were retained fo r  analysis. 

The accident occurred during daylight hours at lat i tude 18%'40" north and 
6Sn29'3O" west. 
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1.2 Injlyies to Persons 

w r i e s  - - crew Passengers Others Total 
Fatal 1 8 
Serious 0 0 
NlinorfNonc 0 0 

Total i: z 

0 9 
0 0 
0 
0 

0 
5 - 

1.3 Damag.e to Aircraft 

The airplane was destroyed upon impact with the sea. 

1.4 Other Damage 

None. 

1.5 P e m e l  Information 

The pilot heid a commercial pilot certificate and a second class medical 
certificate. He was not qualified to fly as pilot-in-command of a commuter air carrier 
flight or as pilot-in-command of an extra section of a commuter air carrier flight. He 
was qualified to fly on-demand flight% 

of VAL'S operating certificate. The Safety Board examined the pilot's individual training 
V.4L's training program and training manual were ttpproved by t h e  FAA as par? 

records obtained from VAL'S operations department. 

He was issued a student pilot's certificate on July 9, 1981, and a private pilot's 
certificate on October 21, 1981. He enrolled in the Bolivar Pilot Schoo!, Bolivar, 
Tennessee, on February 22, 1981, for the  commercial pilot's certificate and instrument 
rating courses, as well as a multi-engine rating. He graduated on March 13, 1984, upon 
successful completion of the required F.%A flight tests for the eommerciai, instrument, 
and multi-enginc ratings. 

According to his ground training records, t h e  pilot received over 52 hours of 
ground school between February 22 and March 6, 1984. He was credited with 50 hours of 
ground training on the basis of previous ground training and because h e  had passed the 
FAA commercial pilot's written examination before enrolling in ?he school. 

The piiot's flight record frcm tke Bolivar Pilot School indicated that he had 
received 66.1 hours of dual instruction in the Ccssna 150 and the Cessna 172RG toward 
the commercial and instrument ratings, and 6 hours in the Piper PA-30 Twin Commanehc 
toward the multi-engine rating. 01 these 72.1 hours, 6.5 hours were nighttime dual 

consisted of the following: 
instruction and 10.8 hours were cross-country dud instruction. The instrument training 

Q 
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-- Hours 

GAT-1 Link Trainer 6/ 
Hood 7/ time in an asplane 23.7 

17.1 

Actuaiir,strument time 0.5 
41.3 Total 
- 

The piloc's individual pilot training record indicated the following: 

D e  of Aircraft 

BN-2A (hlk 111) 
PA-32-260 
BN-2A-6 

Date of Qualification 

April 22, 1984 
March 18, 1984 

May 13, 1984 

VAL'S training record's indicated that the pilot w a s  provided 6 hours of initial 
ground training on the BN-2A (Mk 111) Trislander, a 2-hour training flight in maneuvers and 
procedures, and a I-hour initial first officer competency flight check in t h e  ShT-2A 
Mk I!I-Trislander on March 18, 1984; however, the maintenance and flight log sheet 

airport and route qualification flight on March 18, 1984. 
contained no entry for the 2-hour maneuvers and procedures training flight or of an 

April 2 1  and 22, 1984. The traicing record showed that the pilot received 11.5 hours of 
Initial ground training on t h e  PA-32-260 Cherokee was  given by VAL on 

ground training, and a 1-hour flight cheek on these dates. 

0 was provided to the pilot on May 3 and 4, 1984, and he was given a 1-hour check flight on 
According to VAL pilot training records, initial ground training on the BN- 2A 

May 13, 1984. Also, according to a note in t he  "remarks" section of the Certificate of 

flights in the BN-2A in accordance with 14  CFR Part 135.243. 
Proficiency (FAA Form 8410.33, the pilot was restricted to flying on-demand air taxi 

Each VAL pilot was responsiblc for submitting his flight time records to 
management at t h e  end of each month. I t  also was a pilot's responsibility to complete 

procedures wcrc VAL'S FAA approved methods for complying with the recordkeeping 
entries in the maintenance and flight airplane log sheet for each leg of each flight. Thcsc 

requirements of 14 CFR Part 135. The accident pilot had not submitted monthly duty and 
flying times for March or July 1984. On March 18, 1984, when the pilot was employed by 

claimed on a VAL insurance pilot history form to have 1,085 hvws total flying time, and 
VAL, he claimed to have 510 hours of single-engine experience. In April 1984, the pilot 

400 hours of pilot-in-command experience in multi-engine airplanes. He listed his total 
flying time in BN-2A airplanes as 480 hours but he did not qualify in the BN-2A at  VAL 
until May 13, 1984. Because of these omissions and ambiguities, the Safely board used 
maintenance and flight log sheets and PRPA log sheets to reconstruct the  pilot's flying 

the pilot had the following experience at the time of the accident: 
experience. With the information available, t h e  Safety Board w8s able to  determine that 

6/ An inexpensive trainer that simulares the typical performance of a light, single engine 
&plane, such as the  Cessna 150 or thc Piper Cherokee which was mmufactured by Singer 

all primary flight instrumenis indicators. 
in Binghamton, New York. It incorporates motion about thc pitch, roll and yaw axes, and 

7/ A device placed over the pilot's ficld of vic.v to preclude reference to cues outside the  

e cockpit while~simulating instrument conditions. 
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Total Time 

Pilot-In Second-In 
Command Command - Total 

- 
53 

- 516 
18 71 

a6 19 105 
31 

7 2 3  
31 

Airplane/Sourcc 

Prior to Employment 

BN-2A MK I11 (Trislander) 
BN-2A Islander 

PA-32 Cherokee 
Total 

Multi-Engine Time 

Bolivar SChGOl 6 - 6 
BN-2A Islander 53 18 71 
BN-2.4 MK 111 Trislander 86 19 105 

182 Total 
- 

1.6 Aircraft Information 

Thz airplane was certificated in accordance with applicable FAA regulations 
and was maintained in accordance with its Approvcd Airplane Inspection Program, which 
included four major inspections--an "A" inspection a t  50 hours, a "B" an- : bpection at 
100 hours, a "C" inspection a t  500 hours, and a "D" inspection a t  1,000 hours. Inspections 
are  to be conducted in sequence a t  50-how intervals. VAL had owned and operated the 
airplane for about 1 year; it had 5,703 hmrs of total inservice time. 

The Britten-Eorman BE-2.4-6 Lslander is 8 high-wing, fixed-landing gear 
airplane certificated under 14 CPR Part 23. It is powered by two AVCO Lycorning Model 

develops 260 shaft horsepower. The maximum takeoff gross weight authorized for 
0-540-E4C5 six-cylinder, normally aspirated reciprocating engines, each of which 

w a s  from 21.0 inches to 25.6 inches. At a lesser gross weight of 5,000 Ibs, the airplane's 
N589SA was 6,000 lbs, and the range of its center of gravity bg.)  a t  that gross weight 

c.g. limits were from 17.0 inches to 25.6 inches. 

pilot and copilot. The copilot's seat was used as a passenger seat. The airplane had three 
The accident airplane was fitted with 10 seats, including 2 forward for the 

cabin compartment access doors: two on the left side of the fuselage, and one on the 

4; a cargo net separated the compartment from seat row 4. 
right slde of the fuselage. The cargo/baggage compertmcnt w a s  located behind scat row 

A weight and balance manifest, which reportedly was prepared by the VAL 
counter agent a t  Vieques prior to the departure of Flight 901A, was provided to Safety 
Board investigators 2 days aEtcr thc accident. It  listed passenger seating by row numbers, 
passenger weights, fuel  weight, baggage weight, and other information. The passenger 

passengers to t h e  VAL counter agent; none were actually weighed. This practice was in 
weights used for the weight and balance manifest were those given verbally by the  

emordance with VAL'S FAA-approved operating specifications. No VAL ground employee 
xitnessed the boarding of passengers. 

A second manifest was provided to Safety Board investigators by FAA 
representatives at  a later date. That manifest was ob'qined f rom VAL by the FAA as part 
of its separate investigation of ?he accident to escertain regulatory compliance. With the  
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exception of the location/weight/moment of the pilot, the detaiis of that manifest were 
significantly different from the one originally presented to the Safety Board. Seven of 
the 8 passengers were listed in different seat locations. Also, the listed passenger weights 
W C . ~  significantly different, as were the fuel and baggage weights. 

Table 1 depicts the airplane weight and Salance information as derived fro= 
the two flight manifests (columns I and 111) and from postaccident evidence, inciuding 
"estimated" weights reported by the coroner at autopsy (column E). 

(CG) on both manifests were within specified limits. The total weight difference between 
The takeoff gross weight (TOGW) of the airplane and the center of gravity 

the weights used on the weight and balance manifest initially obtained by the Safety 
Board and the coroner's estimated weights was 85 pounds. The largest variation was 
50 pounds for a man whose weight was listed as 200 pounds, when the coroner's estimated 
weight was 250 pounds. The weight of a boy sitting in an aft seat was listed by VAL as 
130 pounds, but was estimated by the coroner to have been ebout 85 pounds. The baggage 
weight of 163 pounds was uwd for the calculations because the VAL counter agent stated 
during testimony that he remembered that there were 163 pounds of bqgage on the 
flight. 

manifest, column IV represents the most probable pessenger, baggage and fuel weight 
Considering all the evidence collected, including data from the second 

configurtttion of the accident airplane. This configuration includes about 250 t o  

of sditcases which reportedly were aboard and no passenger in the front-righthand seat. 
300 pounds of fruit (mangwj that reportedly were on the airplane, about 250 to 300 pounds 

Based upon the fuel quantity a t  the start of the dey, fuel burn rate, and fuel added prior 
to takeoff, an initial fuel weight of 660 pounds was used in calculating the most probable 
weight and CG conditions. These conditions put the airplane about 740 pounds over TOGW 
and its CG ebout 5 inches a f t  of its peer limit. B 

A recalculation of the weight and balance using the coroner's estimated 
weights, the 163 pounds of baggage, and the seating position of each passenger, as 
indicated on the first manifest, [column 11) put the actual takeoff weight of the airplane 
a t  5,123 pounds, which was 123 pounds over the maximum allowable takeoff weight. The 
airplane CG was calculated to be 23.2 inches--within limits. 

The manufacturer provided performance data using t h e  caiculated TOGW and 
CG data fo? the most probable loading condition (column 11'). The stall speeds for a 
EN-2A under the meteorological conditions on the day of the  accident and for the most 
probable loading condition were: 

Flap Positim Stall Speed 

3e:racted 50.5 KIAS 
25 degrees 43.5 KIAS 
55 degrees 40.0 KIAS 

'The manufacturer stated that i t  never had performed minimum control 
speed ?/ !Vmc) tests on the airplane a t  a TOGW and CG applicable to the most probable 

- 8 /  Minimum Control Speed (Vmc) is the speed a t  which directional control can be 
maintained with the critical engine inoperative and the remaining engine a t  takeoff 
power. 
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Table 1.--:(eight and balance information. 

I II LLI IV e 
Seating* 

Pilot & 
Passenger 

Row 1 
Passengers 

Row 2 
Passengers 

Row 3 
Passengers 

Row 4 
Passengers 

(BOW) 
Operating weight 

Rcar baggage 

Fuel 

Total takeoff 
Gross weight 
(TOGW) 

Location 

Cockpit 

A 
B 

A 
B 

A 
B 

A 
B 

First Autopsy Second 

weights estimated weights loading 
manifest weights manifest Most probable 

(lbs) 9/ (lbs! IO/ 

170 165 170 
120 150 140 0 

165 

-- -- (lbs) 11/ configuration 12/ 

200 
130 

250 
150 

140 
140 

150 
I50 

190 225 170 150 
140 140 IT0 160 

170 160 140 
130 

140 
85 140 225 

140 150 140 250 
85 

4,065 4,065 4, ti65 4,065 

- - - 

120 163 160 600 

420 420 360 660 

5,995 6,123 5,635 131 6,74G 
5,935 - n/ 

Maximum allowable 
takeoff weight 6,000 6,000 6,000 6,000 

CG 22.7 23.2 24.0 131 30.6 - 
22.8 14/ - 

* VAL scat designations are rows 1-5. 

- 9/ Flight manifest data presented to NTSB on August 4, 1984. - IO/ Passenger weights based on estimated autopsy weights. (Same seating configuration 
as Column 1.) 
- 11/ Passengers locations and weights according to flight manifest presented to the FAA. 
- 12/ Passenger locations and estimated autopsy weights as determined by NTSB based on 
the investigation. 

14/ Arithmetically correct TOGW and CG. 
13/ As showr: on manifest; incorrect TOGW and its associated CG. - - 
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weight configuration but that it would expect that for a CG within limits, Vmc would 
increase fro= 39 KIAS (6,000 pounds TOGW) :o abour 40 K I M  (6,140 p~unds TOGW). With 
a CG 5 inches aft of the limit and a 6,740 TOGW, Vmc would be about 40.5 KIAS. 

Stall Speeds (KIM) versw h g l e  of Sank (throttles cloiedf for a maximum TOGW of 
6,030 pounds would be: 

Angle of Bank 

Flaps 0 Degrees 20 Degrees 40 Degrees 60 Degrees 
( demees) ( KIAS) (KIAS) <KI-AS> ( K l X 3  

25 
0 

56 

49 51 58 
43 44 50 68 

?6 

39 40 4? 61 

cfinb-out speed for the airplane was 65 KIAS. 

1.7 Meteorolegical Information 

Vnc for this condition would be 39 Kf.4S. The rolltine and prescribed 

the U.S. Coas: Guard, the weather about t h e  time of the acciden? was scattered clouds at 
There was no certified weather observer at the Viw.ues Airport. According to 

4,000 feet m d  5 miles visibiiity. The winds were from the easi et 15 knots. The sea 
state was about 3 feet from the east, with 1-foot swei's. Tie xmther at the Harry S. 
Wilmm Airport in St. Thomas, which is 33 nauticai miles from Vieques was: 

overcast, visibility--? miles, temperature--8So F., dewpoini--?4° F, 
1045, record; clouds - 2,000 feet scattered, estimated ceiiing 12,000 feet 

winds--090° F at 12 hots ,  eltirnete?--30.08 infig. 

A qualified weather observer who livw on the &land of Vieques reported that 2 
inches of rain had fallen the night before the accident. 

1.8 Aids to Navigation 

Not applicable 

1.9 Communications 

No: applicable 

1.10 Aerodrome Information 

Vicques is whoiiy dependent upon air and water transportation to sustain its economy. 
The airport is located 4 miies west of Vieques, Puerto Rico. The Island of 

The airport has one runway with no instrument approaches. Yiequcs Airport is not a 
certificated airport under the provisions of 14 CFR Part 139. 

area about 300 feet south of rllnway 9/?7. (See figure 1.) The fueiing station consisted of 
The fueling facility operated by PRPA was iocated at the east end of the ramp 

0 
:wo inground steei tznks and one avoveground electric, avtomotivctype delivery pump. 
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An in-line fuel filter w a s  attached to the fuel pump outlet (supply) hose. The function of 
t he  filter was to remove solies and water from the fuel before the fuel enters the fuel 
Supply hose. The filter manufacturer stated that water can be passed through the filter 
when the water level in the filter bowl approaches the top of the  filter housing at normal 
opereting pressures--about 1 liter. The filter assembly did not incorporate a pressure 
Sy-pass function. 

D 
The investigation revealed that the filter element had been installed or. 

June 20, 1984, and that its service period would expire in "June 85.'' When the installed 

and appeared to be new. Four days after the accident, t he  Safety Board learned that the 
filter element was removed for examination by Safety Board investigators; it was clcan 

element t ha t  reportedly was removed from t h e  filter assembly on August 3 wes examiced. 
filter element had been changed on August 3, 1984, the day after the  sccident. The filter 

It was clean and its condition appeared normal. PRPA personnel stated that they drained 
the  filter bowl during t he  morning water check, which was prior to fue:ir?g N589SA, but no 
one could remember if it contained water. A transparent container was n& used to 
collect t he  fluid when the filter bowl w a s  drained. 

The west tank had a cepacity of 5,000 U.S. gallons and was labeled the No. 1 
tank. The east tank had a capacity of 8,000 US. gallons and w a s  labeled the No. 2 tank. 

the pump by selecting one gate valve ON and selecting the other gate valve OFF. Neither 
Each tank had a supply pipe which was connected to a gate valve. Fuel was supplied to 

of the valves nor the tanks were identified at the installation. The pump w a s  not 
identified as to the grade or type of fuel being dispensed. 

D cam locking-type device. Underneath each cap was  a large rubber gasket which made the 
The fill pipes in the tanks were covered by a cap which incorporated a double- 

cap air-tight when the c a m  levers were in the down position. The fill pipes were not 
marked as to type or grade of fuel contained in the tanks. The tops of each fill p i p  
typically were about 14 inches below the elevation of the concrete pad in a shallow well 
or pit. 

The investigation revealed that 1 day after t he  accident the gravel base of the 
No. 2 fill pipe wells was w e t  and one of the fill pipe caps was loose on its fill pipe adapter, 
even though the cam locking levers were down (closed position). The cap could be moved 
vertically and did not provide an air-tight seal. A portion of the cap's gasket was missing; 
it measured aboirt 1/4 inch wide in circumference. The outside and inside dimensions of 
the gasket were different from t h e  gaskets on the  other fill pipe caps. The loose gasket 

appeared to  have been manufactured locally. 
was red and the other two were black. The Ioose gasket was harder than the others and i t  

Further investigation into the history of the No. 2 tank et Vieqtues revealed 
that the  tank routinely hed water depths averaging 114 to 1/2 inch, whereas the No. 1 tank 
consistently had no water. The diary of water checks indicated t ha t  there were some 
errors in the records when the  tank supply source w a s  changed. That is, the tank diary 
indicated that 1/4 to  1/2 inch of water existed in t he  No. 2 tank for several days after  the 
tank source w a s  switched from the No. 2 tank to t he  No. 1 tank. Occasiopally, the No. 2 
tank indicated a "zero" water level (the usual record level for thc Xu. 1 tank) several days 
after the supply source was changed. The airport manager stated during depositions that 
the reason for a zero reading on one day followed by a reading of 1/2 inch the next day 
was because some PRPA employees thought that since the water level was less than 
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right. He did not offer a change of tank supply source as a possible explanation for the 
1 inch it was not required to be pumped and that a "zero" water level recording was SU 

discrepancies in t h e  diary. 

both fill pipe wells of the  No. 2 in-ground tank to be full or partially full of water. 
After a very hard rain 2 days after the accident, Safety h a r d  personnel found 

1.11 Flight Reorders  

recorders. 
The airplane was not equipped, nor was it required to be equipped, with flight 

1.12 W r e c k a g e  and Impact Information 

almost immediately. The fuselage, empennage, and wings, with left engine attached, saiik 
The airplane crashed in a nosedown attitude into the open sea and broke up 

in about 25 feet of water. The right engine separated from its four mounts and from the 
major portion of the wreckage. The wreckage came to rest on the  ocean bottom. 

components had been w e p t  away by the ocean currents by t h e  time the  major portions of 
Although divers were able to recover eit major sections of the airplane, some minor 

the wreckage were salvaged. 

The forward fuselage was crushed rearward to just forward of seat ?ow 3. (See 

seats. Both sides of the fuselage were buekicd outward about 9 inches beneath t h e  wings 
figure 2.) This area included the flight compartment and the  first two rows of passenger 

in the vicinity of seat rows 3 and <. The empennzge and tail section separated from the 
fuselage at the rear baggage compartment. 

length of the leading edge of t he  wing was compressed aft  and twisted about 30° clockwise 
The wing strueture almost completely separeted from t h e  fuselage; the entire 

(viewed from the top relative to the lateral axis). Both !eft and right ailerons remained 
attached to the  wing. The left and right trailing edge flaps were in the 56' extended 
position. 

The left side of t h e  vertical fin, the rudder, the horizontal stabilizer, and the 
elcvator essentially were intacl and showed no structural damage. There was continuity 
in trim tab control csbics from the tabs t o  the wing front spar carry-through structure. 
The elcvstor and vertical fin were attached to the  empennage. 

push-pull rods, and cables essentially were intact and operable. The position of flight 
Xi1 flight control surfaces were recovered, and the  flight control bellcranks, 

control mechanisms corresponded to t h e  positions of their respective flight contro: 
smfaces. Examination of the control systems and contrd  surface components showel no 

(OPEN), both fuel mixture control levers were in the FULL RICH position, and the  RPM 
evidence of prior structural failure or malfunction. Both throttles were fully forward 

controls we-e forward in the MAXIMUM RPM position. Both left and right engine 
magneto s-iitches (two each) were found in the Left--"OFF," Eight--"ON" positions. The 
flap actuation/seiector switch was found in the DOWN gositicn. Both powerplants were 
examined on-scene and fluid samples were taken by Safety i3oard investigators. 

The Safety Board disassembled and inspected the  engines at the 
manufacturer's facilities. The internal inspections did not reveal any preimpact 
mechanical malfunctions or damage which would have caused the  engines to ewsc 
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operation. All component fractures were typicai of overload consistent with impact 
forces. The components f rom both engines were damaged severely by corrosion as a 
result of immersion in sea water for more than 4 days. There was no evidence of lack of 
lubrication in either esgine. The two top engine mount logs for the Ie't engine were 
fractured. 

a 
deposits of combustion. After the  cylinders and pistons were removed, the crankshaft 

Ali six pistons and combustion chambers of thc left engine exhibited normal 

rotated freely as did . A i  accessory drive gears. 

Before the cylinders were removed, the crankshaft of the right engine CoUK 
not be rotated because of salt water corrosion. The top spark i)!vgs tndica:ed some 

gocged. The damage to the alternator belt tension arm ma?ched the damage of the 
evidence of lcad fouling. The tips of the cooling fan blades on the alterndtor were 

cooling fan biadcs. 

full range of opcration (12.2Oto 80.39 using shop air. The So. i blade of the left propelier 
30th left and right propeller asse-nbliei were cycled functionally throuxh their 

assembly wes bent aft  about 90'. The No. 2 biadc was strsight and relatively zndamaged. 

T3e face of rhc low pitch stop of the 5ght propeller assembly exhibited a 
gouge of about 1/10 inch. The dome bore tireads were stripped f ron  ?he low pitch stop of 
the right propeller assembly. The Nos. 1 and '2 blades were bent aft  aMut 5' and 30°, 
respectively. The No. 1 b!sdc had a slight twist and the No. 2 Siadc exhibited a 
pronounced twist. 

1-13 M e d i c a l  and P&thol@eal Information 

Autopsies were performed a t  the institute of Fcrcnsic Medicine (IFV), 
Cniversity of Pucrtc Rico. Postmortem examination of the pilot revealed no evidence of 

died as tl rfiult of multiple traumatic injuries; five passengers, w h  ais0 had sustained 
prc-impact iwapaeitatim. According to autopsy reports, the pilot and three passengers 

multiple :rauma?ic injuries, died from drowning. 

conducted by IF3'l. The results were negdrive for drugs, carbon monoxide, end cinyt 
Toxicoiogicai analysis of the occupants, including the pilot, were also 

aleoho:. 

Tncrc was no fire. 

ZA and ZB, because the right front side portlvn of the fuseiage was crushed. Thc accident 
The impact was not survivable for the pilot and the qassengers in seat rows IB, 

was partially survivabie for the remainic6 passengcrs iince the fuselag;. remained 
essentially intact, impac? forces were within hs-ncn tolerances, and restraint sy.;tcr.~s 
remained intact. 

The E. S. Naval Air Station (NAS) a t  Rooscvclt Roads, Puc?!o Rico (some 

swimmer and a physician on board, was dispe:ched to the scene, arriving about 37 m : x t e s  
10 nautical miles away) was notified of t h e  accidec: at 0805 and a helicopter, with a 

0 
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laker. U?On arrivai, the swimmer enter& the water to assist local divers. They f0u-d no 
SUrViVOrS. P.e Navy notified the Coast Guard at San Juan (Lsla Grande Airport) at 0814, 
9% t h e  Coast Guard sent  a he l i coprv  from Borinquen (about 95 nautical miles away) 
which arrived on the  Scene St 0954. A US. Kavy C-12 airplane was scst to  t h e  Scene and 
coordinated Navy and Coast Guard activities there. Pesponding on t h e  beach area were 
t h e  Vicqties Police depaptmcnt; t he  fire department;  t h e  director of civil defor,s<;, who was 
nctif icd at 0815 tin@ placed t he  bospital disaster plan into effect; an ambujance and a 
phy+eian ircrn a nearby hospital; and a Naval Ammunition Supp:y -pot (NASD) 
ambulance, with a hospitr:l corpsmt,n. 

rest in & right uiiag-down att i tude.  Divers fomd ali of the  airplanc occupants in their  
The local fishprmen who rccovcred the  bodies stated tha t  tlx airplane c a m e  to 

seats wit?; Featbeits fastened. Comparing t h e  locations of the passengers in  the wreckage 
w!:5 the seating assignments listed on the passenger manifest, i t  was  determined that 

assigned on the manifest. 
every passenger in the  airplane was si t t ing in a s e t  di f fwent  from thht which was 

'?en &stern Aero Marine Yodel GA-12 personal flotation devices were 

divers s w  no flota:ion deviccs on t h e  da: of the  acc i l en t  or durlng the  f days foliowing 
-equirer! by 'j.4L'i ;-perations spccifica?ions to hsve been on board the  a m l a n e ;  %wever, 

during which :he wreckage WRS rccovcred. Ten flotation devices, mported by V.4L to 
have been rccovered from the  wreckage, Kcre exemined S y  Safety Board invcsrigators. 
Four devices had ioose C 0 2  cvlindcr; and gas couid be heard cscaping fro% two of i h e  
four devices. One of the  four dcs iees  (which did not leak) had been inipcctcd by a V.4L 
mechanic 5 months >e:are the accident. A fifth device, which had s righr C 0 2  cyiinder, 

mother V.%L airpiane, which wcre mt  in seated pouehcs and thus  were rce5il: acces~blc. 
ais0 leakcd after it was inflated. Investigators examined seven PLotaticn devices from 

t h e  FAA later inspectcd e!l flotation devices owned by VAL and found tha t  a b u t  
Three of the seven devices had ioose C 0 2  cylinders. A t  the  request of the  Safety Board, 

40 percent had Loose C 0 2  e>T!inders. 6 
and they were deiivcred in sealed pissric pouches. Thcrc were no requirements or 

The airiine had purchased 30 ne% Vodei GA-12 flotation devices in 2uiy 1984, 

proccdurci  t o  check t h e  security of the CO2 c y k d e r s .  Thc wale@ pouches would have 
prevented acccqs to thc devices. Three cf the sevcn flotation devices which were 
reported by VAL to have Seen OP board the  airplane wc-?e in scaicd poci?ches. They had 
ioose C 0 2  cylinde!s m e  lettkd a f r e r  tney were insated. 

The passczger briefing card found in the airplane wrecke-;e actualiy wss 

airplane w h c  only one was required nnd carried on ihc  BX-23-6 .  The passenger briefing 
app:icab:c to t h e  BS-2A Yk KI Triqiander in f h ? :  i t  dcpictcd two fire cxTingdlshers in t hc  

cerd &owed a passenger donai-g 3 life vej t  wi rh  the  x a l  infiation devicc a& the  manual 
inflation tab on the  icf: side of the  !if2 vesi. Actilaily, thesc i tems are ?@cat& on the 
right side of t hc  life vests used by \:AL. 

The rightside of seatback 4-3 had separated irom its scarpan framc. The 
seatkit  insert (male portion) and the  seatbsck fastening boil we,-e missing. Thc inboard 
ear of the scat botrom flange, which fes tens  the sealback to the  seatback .%d scpe?ated 
in ovcrioad LO t h e  l c f t  and was missing. The boltholes in the  seatpan f rame  and in t>e 
remaining seatpan f r a m e  wcre no? damage& 

Accordine to the VAL maintenance lo€?. new scrtbclts had been installed at 
seat rows 1, 2, and 3 on JcIy 25, 1981. 

I - 
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1.16.11 PRPA FueI Tank Integrity 

t h e  ieakage, condition, and continuity of t h e  fuel tanks at \'icques Airport. Tests of the  
On August 4, 1984, :he investigation team rcquestcd tha t  :he PRPA determine 

tanks were conducted for the  PRPA by an independent contractor on August 22, ]?e : .  Aii 
tank openings werc seaied and pressurized air was applied to each tank for 24 hours. %th 
the Nos. 1 ai7d 2 tanks held air under pressure indicating that the re  were no interne! :ea& 

1.1 6.2 Tests of Fuel Samples 

t h e  fueiing facility, end the  sca. The samples WCFC tes ted at ?he Petrolcum Tesiing 
Fltiid samples were taken fo r  analysis from the accident ai.?piane wrekage, 

Laboratory, Supply Department, US. Naval Station, Roosevelt Roads, Pucrto Rico. The 
fue l  sample from the  accident airplane contained fresh water. It was o%aineC from t h e  
l e f t  engine fuel feed line between tine engine mounted ftiel pump and t h e  earburer.or inlet 
rltting. The samp!e s ize  w a s  about 1/4 ounee in volume (about 3G drops of liquid). 

fuel; t h e  remainder was fresh water. No fresh water was found in any other location in 
.Analytical test ing procedures indicated t k :  the sample contained abou: three drops of 

t h e  wreckage of the accident airpiane. 

_. 

The two samp!es from the  Xk :I1 Trislander, N624BS, were taken by xhe F.%A 

a b u t  I-quart in voiume. AnaIytica: test ing indicated that the  fluid mixture cons:.;:e6 of 
Principal Maintenance Inspector a b a t  1100 on the  morning of tne acctdent 826 each was 

both fuci  and fresh water. Based on what was kEown et t h e  t i m e  the f w i  sa-pic Testkg 

requested; t h e  tes t ing facility did not have the  capability to de texn inc  such pnysica! 
was requested, t h e  physicai properties of t h e  freqh water  contaminated fuel  were not 

properties or differentiation between rain water DF common t a p  water. Cne !-quart 

abaut  25 to 30 percent fresh water. 
sample contained about 10 percent fresh water. Tnc o t k r  ?-quart sample contained 

1.17 Additional infofirat ion 

s t a t e s  that "actuai passenger weight wili be provided for in t h e  Operator's Company 
Vieques Air Link's FAA-approved Operatiot-'a: Specifications, Par t  E, oage 1; 

Mancal." The company manual requires tha t  ac tual  passenger weights must be used in ail 
computations but this  weight mag be ohtained by "asking t h e  passenger 

for Flight 901A a t  Vicques Airport reported for duty at 0600 on Augvst 2, 1981. As a 
The VAL cmnter agent who prepared the weight and Saiance flight documents 

counter agent,  he was r tspmsible  for ceiculating t h e  weight and balance as incorporate6 
with the  flight manifest for V.U.,. In ordcr to calculate a precise weight and ba:ance, he 
would have had to weigh each passenger. He sta?ed during testimony that rather than 
w ~ i g h  eaeh passenger hc ask& them their weight and used these figures for t h e  weight 
and b lame cornputarions wIB,?h was VAL'S FA.-l-approved procedure €or determining 
weights. He did not recail  a p s e n g e r  who wcighed more than 2CO pounds. He %id thcrc 
was 163 pounds of baggkge on the flight, which consisted entirely of suitcases. Though 

any boxes cf fruit. The oniy Sox he remembered was a box of oil samples. He could not 
frdit  we6 found in t5e wreckage, h e  testified t b ? :  he did not remember seeing or weighing 

exglain why hc  had entered 120 pounds of baggage on thc flight manifest instead of 
1ES pomds. 



-17- 

~ ~ v e r s  who worked to recoyer the weekage ahout B . h w r ~  aiter.ttae ac~ideni 
stated that there were hmdreds of mangoes (fruit) on the oc- floor despite :a0 eest . t o  

west current. Testimony of a pilot whqcame f - 4  foIlowirtg the aecident 'ktatd'that 

m a n g o e s o n t h e ~ ; ( 2 ) t h a t t h e t e w e r e a t ] e a s t i i v e w s i x s u i t c a s e s ~ t h e . ' -  
airplane in the baggage compartment that pr~~hcd the rearmost . s e a t b a c k  forward-and, 1 
(3) that the horizontal stabilizer was at  his head height while the airplane was  park& w: 
the m p  (lower than normal)- He eSt;nated the &E PP&& aleae at 300 poll-. . , 

calculating weight and balance. During the completion of might 9 O l A % z ,  ?IC .'> 

~ fW'. 1 

referred to the company manual for the moments for each passenger and mch pi- o f -  
beggage according to the loeation on the airplane He stated that the pxkt Came to the: 
ticket counter and checked all.the figures on the flight manifest. He said Ute 'pitot Ilsed: 
the airplane flight manual and a calculator to check the weight and balanee cal&tiork 
before he- awepted and signed the manifest No me other than the counter agent 
witnessed the pilot's verifkation of the m a n i l e ~ ~  Another VAL captain tedified thet ?e 
did not specifidlg eheck weights and cg. computations and that he did 'not know z?I& 
other VAL pilots who had the time to ch& the computations He stated, bwa!=, +t- 
k was cognizant of what was b e i  loaded into his airplane. Ile said he did not know the 
specific preflight and weight and balance preparation habits of the pilot of Flight 9 0 1 k  

The counter 'agent said that he had been trained by VAL in 

each tank had a capacity of 68.5 US. gallons A semicircular .fuei sump about 18 inches 
long and with a 3-inch radius was attached to the underside of each wing tank. The 
bottom of each integral tank surface contained four 3-300-inch-diamet& holes through I) which fuel drained into the sumps.  he were evenly spa& lwrgitudinalls a l ~ ~ t h e  

a water drain vdve were located at the bottom of each s u m p  The fuel suppIy Iine and 
centernC of each tenk and in front of the wing surf- stiffen- a f u a  drain plng and 

suction screen werc  located wit& the sump about 1 inch from the bottom and 
immediately adjacent to the sump's tear seating plate- Each sump3 capacity was 
c?iilcukted to be about 1.36 US. gallons. 

The airplane fuel system consisted of two integral tanks, one in each winp;.' 

About 0.75 U S  gallon of fuel within each A m p  is muslble fuel because of the 
location of the fuel supply line within the sump. Normal fuel f e d  in the BN-2A 53 from 
each wing tank Ueft or right) to its corresponding engine. Fuel is drawn from the sumps 
and is delivered by electricany driven fuel booster pumps through a -way fuel valve, 
a gascolator filter, and an engine-driven fuel pump to the carburetor- The gascolator has 
a drain valve on the bottom of its bowl. Interconnecting pipelines between the right and 
left fuel valve?; enable either engine to be fed from the opposite tank if necessary. The 

crossfeed operation). Pilots are not required to drain the gascolator bowl during preflight- 
fuel position of the valves in the  wreckage was found to be normal tank to errgine b o  

They must, however, drain the wing sumps. The gascolator will collect solids and water 
which have entered the fuel feed lines. If the gascolator bowl fills up with water, all fluid 
including water wfil pass into the engine. . .  

Due to the unique design of the four 0.390-inch diameter fuel feed holes irithe 
center-bottom of .the integral wing tank structure that fceds the fuel sump, contaminat+ 
fuel (water) could be trapped in the outer portions of each tank if the airplane is not'level. 
If that occurs, water would not drain into the fuel tank sump and would not be detected 

. .  

0 ' .  

when the sumps are drained on preflight inspection. 

. .. . .  
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L~I  1068, Britten-Norman developed a modificaticn of ?he basic 3?;-2A fuel 
suppiy line end f i l ter  installation (modification XB/M350> to ensure compliance Kith 

relocates the engine fue! suppiy line by moving i? forward 8.5 inches f m a  the  sc-np% rear 
ilmtraiian cert if ication requircnents pertaining to water in the fuef. The modification 

sealing plate md raising it from 1-05 to 2.25 inches above the  jo t tom cf the sump. This 
provides increased prorection againsr e loss of engine power due to ?de: contarninetion 
since m y  undetected water or other contaminants tending to x o v e  toward t h e  a f t  end Of 
the  sump during takeoff WOUK m o ~ c  away ffom the  tllei supply :ine rathe; than toward it. 
Moreover, t h e  modlfimtion provides for a substantial additionai cepacity within the st.mp 
to contain water or other  contaminants be!ow the icvel of the  fuci supply line. 

Tnere were, as of December 31, 1983, ep?roximately i 2 0  3ritten-Sormsr; 
airpianes registered in the United Stales, including t9e IO-place BYC2, i3?;-2% B?;-2i3. 
and BN-2T isisnder end the 18-place 3X-2A 'bk !!I Tfisia-der, and it is  s t i m s t e d  Chats: 
the re  are more ?han 1,000 of these a i r p l e n a  in opefstion throughoil? :hc world. They are 
used principally as feederline transports in a i r  tsxi/eornrnu:er opera t iox .  Except for 
those airplanes exported to Xwtrsiie, Brirten-Xoraer! currently incorpore:es %?!e fue; 
supppiy line and f i l ter  installation modification on other  Wander m d  Trislande: airplanes 
only as SR optional item:. 

1.11.3 itefueiing ptocectutes and Precautions 

PRP.4 is rcsponsibie for the  storing arrd aispezsing of avieTion :gel bi ai l  
Puerio Rico regional airports, including Vieques Airport, the  maintenafiee of t h e  fue l  tank 
instaiiations, and the  quality of the  fuel  d i s p e n s e .  The regulation.; for diiFnjing f ue l  an2  
' i e m m a b k  rcater iak are listed ir; Pert  3 of the  Co-nr?onwealth of ?uc;:o "ice Puerio 
3ieo Ports ailthoritv, Resolution X.-.. 8213(Rj, Airpor: Rcguiationi. (See a??.t?lix f.1 
Additionally, there were two PEPA, D c p a r ? T m t  .af Avia;ion, mxmrendt ;  in effect wkie'n 
eap!if;r the rcgulatiors. The memoxnda ere Iijeraily ??m48?eC as foiiows: 

A. DE?ART.&%EYTC DE A7.TAC::.3 CiRCSLAR .XDilISISTR.%TI\'.-t i3AC.V 
X'umber 65 (Aviation Departme-: AGzinistra:ioR '.!emoi 
Dare: May 18, 1%: 

This directive requires PRPA supcrvi ixs to assarc :heit each i x l  
tank is cheeked for the  presence of w e t e  eech workizg Iby  an< 
tha t  the  eneck :or water is done et 0800 snd before !ne firs? fuel 
delivery of each day. A water  finding p s t e  yx 'r  ?E Y<& :o v e i f y  
the  lcve! of wa:er in eech t ank .  TFe water !zu51 >e re-roved me3 
t ime  the  measdrerncn: is greeter tnw. one i w h .  

B. DEPARTAVEKTC DE AVlACiCS CiRCUL.AR .XDXiSlSTR.IT!:$ (aAC.4) 
Xiumber 65 (Aviztion Dc?act-.en? .%d~:inistxaiion %emc! 
Date: XOV. 23, 1981 

This directive requires ;ha1 1) the  water scperator ':;iter be drained 

a 12-month scheeule or less, and 3) the date :he Cue: fiiter t i emen?  
before t h e  first delivery each day, 23 the  fue l  fiite; be ehangcd on 

was insta!Ied be mzrked aecordingiy. 
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' I h e p r e s e n c e o f w a t e r i n a t a n k i s d e t e r m i n e d b g ~ l ~ a b o u t 2 i n d r e s o f .  . : . . ~  
water-indicating paste to the tip of a dip stick, which is then pheed in the tank. " p h e .  ,':: .. ' : 
dipstick is required to be held in the filter access pipe of the tardr for at Ienst 1 
K water is present, the color of the paste ehangcs from y d b w  to brigbt re& The -tex 
depth is then recorded. 

. ,  
: i  - ..~ 

4 . .. . .  
. .  . .  .. . . .  ' 

. . .. 
. .  

To remove water from a storage tank, the suction pipe of a b a n d . p u m p : i s  .' . ... :: 
inserted through a fill pipe access to the bottom of the tsnk and the tnnk is pmnped, , , '  . :.. :? 
thereby drawing the fluid from the bottom of the tank. 

. . . I  . . .  
.~ 

. . .  . 
. .  

. .  
' '  . .i 

viesues Air Link, Inc., bids Air Cnrrier Opernting Certifiite No. AT-161-51, 
effective date September 14, 1979. According to the FAA-nppreved operations 
specifications,VALisau#orizedtoc-onductairtaxioperations~an~aircarriereogaged . . '  : 
in air -ation, or commercial opmtions as a commercial operatw, in accwdmce . . 

with the a?plicable provisions of Federal Aviation Regulations QAR) 14 CFR 135, other 
FAR% and the terms, conditions, and limitations contained in the spccifioations. 

. .  . . .  

. .  .. . .  . ,  . .  
. .  

. .  
. .  

I : 

. . .  
. .  

. .  . 

VAL k., was autharized to perform  demand“ and scheduled commuter &r 
carrier operations under its operating eertifiite. in the ettegory of on-demnnd Me.  
operations, the airline was permitted to use multi-engine knd airplanes which, ' ,  ' 

accommodated 10 to 19 passengers in and night visnal fEght des {WR) operati& , , ' 

In airplanes which accommodated 9 or fewer passengers, it was permitted VFR day and 
night operations in b&gle and n.ulti-engine land airplanes. VAL was fvst cmifmted m 
1965; the company received its first 14 CFR Part 135 operating CertLfieate on 
September 14,1979- 

. . .  
. .  

. .  , 

. .  
.,... 
. .  .. . 
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VAL Inc, opcmted six Britt-Norman klnnder BN-2A- airplanes; ' o n e  ' : . .  

Britten-Norman BN-2A Ylk El TrisWer, a S-engine airplane, and two Piper PA-32-260 
Cherokee 6 airp:anes. -411 of these airplanes, except for the X k  El Triskder, can be 
flown with one pilot. The Mk il? Mlader  requires a s e e o n d - i i m m a n d  pilot 
Accordiw to 14 CFR F s r  135.243(a), pilots-in-command of multi-engine nirplanes in 
commutci air c a r r i e r  operalions arc requircd to hold FAA Airline ?tansport Pilot (ATP) 
certificate. On-demand charter flights require the pilot-in-command to hold only an 
FAA commercial pilot certificate (14 CFR 135.243(bMl), (2), (3). 

i . 

. .. 

. '  

On March 5, 1982, VAL was granted an acmpt ion  (exemption 3479) fmm 
14 CFR 135.243fa) which specifies th&t a pilot must hold nn ATP certificate to sme 85 
pilot-in-command in passenger operations in a turbojet airplane, with 10 or more 
pasenger seats, or a mnlti-engine airplane used as a commuter air carrier. VAL'S petition 
for exemption was for day VFR flights from Keques, to San Juan, to Huma~ao, to 
Fajardo, and to St. Croi U.S. Virgin klands, nearly identical to those conducted by V i i  
Air and Dorado W i n g s  Airlines, both . d which had received exemptions for sach 
operations. The reasons for the exemption i n e l u d e d  an "unwarranted economic hardshipn 
to VAL and the  d w t i o n  of essential services to the trave~'prrbl ic of Vieques and to 
the tourist industry of the island. 

. .  

. .  

. .  

. .  . 

The FAA granted the exemption and determined that the operations -.be ' .  

conducted safety without pilots possessing ATP certificate muse IFR conditioas . .' 

were so rare in the area, snd because the petitioner operated aicplam?s with  
nonretractabie (fixed) landbig gear- Also, the airplnncs operated at slow speexls and .flew 

into terminal.. which did not have a high volume of traffic. Addition&&, the , - F A A  . ' ' I  

. .  
. ,  

. .  . ... . .  
. .  . , .  . 
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determired that the "utilization of the autopilot, and the fact  that many new 
tecbological advances have been ma& in today's more sophisticated airplanes, further 
demonstrates that this exemption is in the publit interest since there wil l  be ~1 
degradetion of safetyn 

me first condition and limitation listed for operation under the exemption 
was: 

E'ilots-in-comaand used undcr. the terms of this exemption must hold 
commercial pilot certificates with instrument ratings an& must meet the 
experisme requirements of 14 CFR Part 61.155. 

. I n  effect, the f i i  condition limited pilots under the exemptiotr to those eligible for an 
ATP eerpificate 6.- who had the rrquisite flying hours) who had not passed the written 
exam and taken the . p r e s c r i b e d  flight check.. The exemption was to be terminated 
automatically on December 31, 1983. 

On Augtrst 19, 1983, VAL petitioned the FAA for an extension of 
exemption 3479. Additionally, the airline requested that the first condition of the 
exemption be drangod to require that VAL% pilots-in-command only meet the cxperia-tw 
requirements of 14 CFR Part 61.155(bX1) and 14 CFR 135.243tbf and that the exemption 
beextended to aZlbw both day and night YFR operarions. TRis request would, in effect, 

piiots witti a commercial pilot's certificate to serve as pilot-in-eommand with'only 
500 hours tow flying time in commuter operations rather then the 1,500 hours requkcd 
fur an ATE' certificate 

VAL maintained Mat the l ,5OO-hour  requirement of 14 CFR Part 61-155cb) 
would deny employment to young pilots who otherwise were q~szlified for employment 
VAL Stated that well trained pilots could operate its airplanes safely under thc requested. 
conditions and I i m i t a t i a s  

The FAA denied the petition for the amendment and extension of 
exemption 3479 on November 29, 1983- The FAA determined that approval wouM not be 
compatible with the level of public &ety required in schefiuled passmger-carrying 
opastions conducte&with multi-engine airplane% The effect of the FAA denial was that 

scheduled pesscnger-carruing operations conducted in a multi-engine airplanes. The FAA 
VAL pilot employes had to hold ATP certificates to serve as a pilot-in-command in 

also f d  that VAL failed to show how it would provide an equivalent level of safety by 
utilizing a pilot who docs not posscsr the aeronautical experience required for an ATP 
certificate- 

According to VAL operations specifications, the director of operaticxls is 
WspESble for all aspects of company operations They specify that he may delegate 

speeizioatiom a h  state that the president, director of operations, and chief pilot have ' ,  

functioos to other petsannel, but that he retains responsibility. ?he operations 

the authority to exercise opetational control of the company with m s t  to initiating, 
-, or t e r m h t i R g  (VAL) fiightj. 14 CFR Part 135 only addresses training 
requirements for f l igh tnew members. Accordingly, the approved FAA training manual 
for VAL does not addrcss training requirements for counter agents. The VAL eountm, 
agent w&j carrying aut company pulieics as directed by the director of operations. ThC 
VAL agent on dw at Vi- on the morning of the accident testified that 

. d e t e r m i n d  that Ftjght 901A was an extra mtion and that he considered it to be an ' . .  

on-demmd qxration- He did not bold a pilot% license; he said that he had been trained as 
a VAL counter agat 



VAL% setredule advertised six to ~ a a  JWI end six a m i v h . f r o ~ . m . .  , ' 

J- daily. Two roundtrips were sa.xd-&w,- viesug and st cm&.u,s.. 
virgin klands Two rormdtrips were scheduled daily, eXc@ saturdeg.aIldsunday, betlmem:. 
Vi%= end H u m a ~ a a  Two roundtrips .were advertised between Pajardo and St. -mas,' 

appear on the VAL &-edule. No records existed io shozv which scheduled flight operated;.. , 
U.S. V i i  Islands Four addftional schednled flights, 502, 503,. SOS, and ,507, did::&'.. 

daily and the records did not indicate which commuter nigms were f lown. .  . .  .. . . . .  : 

. . . . .  
. .  . . .  . . , : .  

~ ..i . . . . .  . .  . . . . .  
'h? Safety Board requested and received a v a i i k ?  mt man~estk fOi..t?&.: 

2-week period preceding the accident,'from July 17 thro@ August 2,1984. A.toa;of;:- : 
654 manifestswere made available. A total of 577 schedule3 flights wert.incl&.;&-: 
VAL% published flight schedule for #is same 2-week period. However, :bn& 423'fligMs 

scheduled fl-mts could not bc aecolinted for as '45cheduled flights" *.the remaining 231: 
from the 654 mauifests could be matcbed with the 577 published flights. The otherl54:; 

flight manifest% Those 231 manifests 'showed varims flight designagions, ' such 2%'. 
"m-dcmand," "charter," and in some cases, pxtra sections" wkre no schedukd co*mut.& 
flight had been flown. Some manifests were  illegible and their operational &a+, cotxkF 

a flight which was listed as a commuter flight. 
not be determined No operation was identified in which a mn-ATP-rated pilot. had €loid : 

L17S V i ~ A k I & k h ~ - , B N 2 - A o p e S a  ": - 
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The VAL operations manuat states in section Vr. RHueIhg FVocedur& Horn&:. 
Station,  that 'a pilot-in-command shall insure that the aircraft is fueled with the PI+& 
grade of uncontaminated fuel and shall take s a m p h  from the fuel drain sumps k t .  

adequate supply to aswe no eontamination after each refuel i i .  In the event of fu& 
contamination or improper f w l  grade, the tanks shall be drained by appropsiate seMcei 
personml and refwled to the pilot-in-comntand% Batisfaction. : . . . .  .: 

The BN-2A engme failure procedure is as follows: 
. . .  

EJ@IE Failure 

Faibme of One En@ne After T a k e o f f  
Immediate Action (in the event of an engine failing after t a k e o f f  
speed &. reached, and whi l e the  airplane is climbing). 

. .  :. 
. .  

1. 

2. 
3. 
4. 
5. 

6. 
7. 
8. 

10. 
9. 

11. 
12. 
13. 

E m  fufl t a k e o f f  .power is applied to both engines and that 
the mix tu re  controls are selected fully RICH. 
Determine the inoperative engine- 
Select mixture control lever - IDLE CUT OFF. 
Select propeiler control I.:ver - FEATHER 
Errslm: that the generator on the operative.cngine is selected 

I . .  . .  

- - 
ON- 
Allow the airspeed to build up to 65 KIAS (75 MPH- 
Select flaps UP and trim out the resultant stick force. 

Select throttle control lever - CLOSED. 
Adjust the rudder trim as necv for the climb. 

Select appropriate fuel tank - OFF. 
Select appropriate magnetos - OFF. 
Select appropriate auxiliary fuel pump switch - OFF. 
Select appropriate generator field switch - OFF. 

. .  
. .  . .  

. . .  . .  
. .  

. . . .  . .  

~ . . I  ... i . . . .  . ,  
. .  . .  

. .  

. . . .  ... . .  , 
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Warning 

It  is essential to raise the flaps to the fully up position (retracted) 
to achieve the optimum climb gradient. 

Thc bcst single-cnginc rate of ciimb specd for thc BN-?.4 is 
65 KIAS with the flaps retracted. 

Procedures Manual. Those procedures are as follows: 
Water ditching procedures are discussed in the V A L  Company 

Scction: VIII, page 18-a, Revision No. 15, Date: 17 Feb. 1984 

Ditching 

Pilot-in-Command assigned duties 

I. Continues flight. 
2. Determines appropriate ditching proccdurcs according to 

conditions. 

Second-in-Commend assigned du' ies: 

1. Handle all eomrnunications. 
2. Assist the passengers in locating cmergency exits and 

3. Srief passengers on proper use of fiotation gear. 
4. Assist passengers in cvacuating aircraf:. 

- Note: After evacuation has been aceor,liihcd, PIC and SIC will  
instruct the  passengers on proper method of aweiting FCSCUC 

mission. 

flotation gear. 

1.17.6 FAA Surveillance and Actions 

and commereiel operators with a maximurn passenger configurarion of 30 %xis or icss and 
FAA principal inspectors who arc re5wnsiSic for the surveillance of eir taxi 

e m ~ x i m u r n  payload capseity of 7,500 pounds who conduct f l ight  opcrati3ni under the 
authority of 1.1 CFR Part 135 are governed by FA.4 Ordcr 8430.1C, Inspection and 
Survcillanee Procedures - Air Taxi Opcra:or/Commlrtcr Air Carricm and Comrnereial 
Operators. 

The F A A  Flight Standards District Gfficc (FS30; in  San Juan, Pucrto Rico, is 

had six princioal operations Lqs;)ectors and five aicworthinci< irxoccrori. 0: t h c  six 
responsible for the surveiilance of VAL. At the timc of the accident, t.Fe San Juan FSDO 

operations inspectors, thrcc were dciignatcd certification inspecto,-i and three sere 
wrvci!iance inspectors. Thosc inspectors W C ~ C  sssign?d to %,onitor I? commuter carriers 
and air taxi comrnerciai operators in the geographic *rea ne6r Sa:: Jutn. Xot ail of t h e  
OpcretOrS are locctted on the %in Juan airporl: Two zrc !ccated at St. Thomas and two a t  
St. Crois. 

1983 data. The San Jssn FSDO expended about 14 percent of it-; avdihbic surveillance 
VAL carried about 1 1  percent of the comnlitcr traffic in  thc area: based on 

msn-hours on VAL in the  year before the aceident. For the iS-month  period (October 1, 
1983, to A u g s t  2, 1984) Seforc the accident, the F A A  con&cted numerous inspections of 
VAL operations &s shown below in t abk  11. 

0 
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Table E.-FAA Surveillance of VAL 
(October 1, 1383 to August 2, 1984) 

inspection tyJe 

Operations 
Operator inspection 
Check airmar: 
Main base 
Sub sese 
Line station 

Training 
Ramp check 

Personmi records 
Enroute 
MmuaiiProcedures 
Dispatch center 
Airport 

Routine 

Maintenence 
Xechanie 
Repairman 

Sub base 
Xain Sase 

Line station 
Fueling facility 
Spot check 
Rem? check 
Training 
Personnel records 
Aircraft mei??. reeords 
Enroute 
t'Ianua:/procedures 
Airport 

1 
0 

0 

I 

0 
2 
1 
3 
2 
1 

- 
- 

1 
2 

KAT1 f5/  Totai -- 

0 
1 2 

0 
- 0 4 
27 42 

- 

1 
0 
2 

2 
I 

3 

2 

1 
2 
3 

3 
5 

2 
3 
3 
3 

- 

- 

- - 
3n 

Total 28 44 72 

been only one operations check of VAL since exemption 3479 crtpired on December 31, 
The surveiliancc records indicated that prior to the NATI program there had 

1983. That inspection was a ramp check which wes conducted at Isla Grande Airport on 
February 2, 1984. During the National Air Transportation Inspection (NATL) p rop rn  in 
March 1984, and during the time when VAL was preparing to introduce into service the  
Nk III Trislander, the records indicated that out of 44 NATI inspections, 27 inspections 
were opmtions ifispections and 17 wore maintenance inspections. Of the 42 total 
operatiops-type inspeetions, 19 were ramp checks which are gcncra!ly unannounced. Of 

15/ ?he Nationa: Air Trsnsprtation Inspection program conducted in March 1984 and 
s r e c t e d  by t h e  Secretary of Transportation. 
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the maintenance inspections, 8 were spot and ramp checks inspections which elso are 
generally unannounced. Of the 72 total inspections for the period, 44 inspections were 
conducted during the NATI program. During the NATi program, FAA airworthiness 
inspectors wrote up seven aircraft condition notices on VAL airplanes. Those notices 
were concern& mostly with minor airframe and engine items. No condition notices were 
written on the accident airplane. Of these 72 inspections, i operations and 2 maintenance 
inspections results were unsatisfactory. These unsatisfactory inspections were due to 
inadequate distribution of iife vests by the pilots and the availability of the flight manuals 
in airplanes, respectivebj. 

?he form of a letter of investigation on an airworthiness subject. This subject has not yet 
On March 31, 1983, the FAA initiated an enfmcement action against VAL in 

been adjudicated ard outcome is still being proccsscd. On August 6, 1984, fol!owing the 
accident, the FAX issued a letter of investigation with formai recommendation for a civil 
penalty on the conduct of operations. On August 8, 1984, the FAA issued an amendmeni 

requiring that the actual scale weight of passengers be used for weight and balance 
to tne operations specifications in t h e  form of a change to the V A L  o9erations manual, 

computations instead of allowing the procedure of asking a passenger directly for his 
weight. 

During the first 5 days of the investigatien, Safety Board investigators 
inquired about and were advised by FAA personnel assigned to the on scene invesrigatir- 
that the practice of designating a flight "on-demand:' after the seheduied departure til..; 
had passed was permissible under the regulations. After designating a flight on-demand in 
that ntsnner, the ruies would require only ?hat the pilot possess a Commercial Pilot 
Certificate and not an ATP Certificate. On August 6, 1984, the San h e n  FSDO sent a 
telegraphic message to the Air Transportation Division in FAA Headquarters requesting 

determined the accident flight was a "commuter flight" which would have required an 
clarification and interpretation of 14 CFR Part 135.243. The next day, the FAA 

AT?-certificated pilot. 

Following t h e  Safety Board's investigation, and in reference to its question as 
to exactly what constitutes a commuter flight operation, the FAA, on September 7, 1984, 
issued a policy memorandum to all regionel flight standards district managers concerning 
14 CFR Part 135 commuter requirements in which the following comments were made: 

"Scheduled operations" means a r y  operations that arc conducted in 
accordance with a published schedule for passenger operations 

otherwise made available to the general public. 
which includes dates or times (or both) that is openiy adverrised or 

rnd,  

delayed flights, ecpipment substitution, and multiple section flights 
made by a commuter operator tcj protect a schedule are considered 
"commuter operations" and must meet all Part 135 commuter 
requirements. 

On N9VCmbcr 16, 1984, the FAA headquarters staff provided additional 
S idance  in an internal memorandum. It stated the following: 
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The "commuter" receives passengers in the morning for a 
destination that is not scheduled until 6:OO p.m. This would 
normally be considered an "on-demand" operation. However, if t h e  
commuter is soliciting passengers for an "unscheduled" commuter 

considered circumventing the rules. Advertising by word of mouth, 
flight and calling it a n  "on-demand" operation, this could be 

ete., about departure times to various locations, especially to  
vacation spots served only by air taxi or boat, would be suspect for 
this kind of activity. 

In this case of flight cancellation due to equipment, etc., or excess 
demand, an "on-demand" operator other than the certificate holder 
could be substituted for the commuter run; however, the 
passengers should be advised of the change. In t!-& case, the 
operetor would not have to meet the ATP reqirirement. 

Order 8550610037, dated June 25, 1985, to VAL suspending its operations. (See 
On June 28, 1985, the Administrator of t h e  FAA issued Emergency Revocation 

appendix G.) The order stated tha t  VAL officers and employees knowingly prepared a 
false flight manifest for the accident flight and presented the fraudulent manifest to 
Safety Board investigators. Also cited in the order w a s  (1) VAL'S violation of 

operation of the accident aircraft without compliance wi th  flight mar,ual weigh! and 
14 CFR Part 135.2431a) regulations in their use of an  improperly certificated pilot, (2) t h e  

balance limitations; and, (3) VAL'S careless and reckless operational behavior which 
endangered t he  lives and property of others. 

1-18 New Investiiative Techniques 

None. 

2. ANALYSIS 

2.1 General 

Weather was not a factor in the accident- There was no evidence of 
preexisting psychological or physiological factors that might have affected the pilot's 
performance adversely. There was no evidence to indicate preimpaet failure or 
malfunction of the airplane's flight controls, systems, or structure that would have caused 
or contributed to t h e  accident. The airplane records indicated that t h e  airplane was 
maintained in accordance with existing regulations. 

2.2 The Accident 

The physical evidence revealed conclusively t ha t  the left engine was not 
producing powcr on impact. Based upon t h e  finding of fresh water in t h e  left engine fuel 

contamination. All other possible causes for the left engine failure were ruled out based 
s;rs;em, the Safety Board concludes that the  loss of power was caused by fuel 

upon postaccident examination of the engines. Therefore, the  Safety Board's analysis of 
the evidence in this accident foeustu on the  reasons why the  airplane apparently stalled 
and crashed uncontrolled into the ocean. 

0 
The stripped right-hand propeller dome threads, the af t  bending of the two 

right-hend propeller blades, and the rotationel damage of the right engine alternator, all 
indicated that the right engine was producing some power at t h e  t ime  of impact. In view 
of the fact that water contamination was  found in the  airplane's fuel system, it is possible 
that ine right engine may have lost power intermittently or surged at some point during 
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possibility in that they heard intermittent engine sounds during the airplane's elimb out. 
the accident sequence due to water in the fuel. Witness observations tend to support th i s  

The Safety Board, however, w a s  not able t o  determine if the right engine did in fact lose 
power at some point during the maneuver and can only conclude t h s t  some power Was 
being produced at impact. 

Witnesses s a w  the airplane roll to the left and make an abrupt pitch-down 
maneuver. Their description, in addition to the physical damage to the airplane, is 

airplane. 
consistent with a loss of power on the left engine followed by a loss of control of the 

i t  is evident that the pilot did not follow prescribed emergency procedures for 
Since the left propeller was not feathered and the flaps were found full down, 

single-engine operations. The emergency procedures require, in part, feathering t h e  

single-engine rate of elimb speed of 65 KIAS, and retracting the takeoff flaps ( 2 5  
inoperative engine propeller, allowing the airspeed to increase up to the best 

degrees). Failure to accomplish all these procedures will degrade significantly the 
airplane's climb performance and controllability. Directional control would be lost if t h e  
speed is allowed to decrease below the minimum control speed (V 1 of 39 KIAS. The 
fact that  the flaps were found full down indicates that the pilot e%er did not know the 
correct flap configuration to use iti this emergency or that he inadvertently moved tt.c 
flap control switch to the wrong position. In any event, the  airplane's abrupt roll to  the  
left followed by its nose pitching dwan steeply indicated tha t  the  pilot lost con:rol of t h e  
airplane when t h e  airspeed decreased below V The extended flaps and unfeathered 

able to regain control of the airplane before i t  struck t h e  water. 
left propeller undoubtedly aggravated the eondmlcdn to t he  extent that the pilot w a s  not 

takeoff for the most probable loading configuration (6,740 pounds and CG 30.6) would 
An overgross weight condition of the airplane coupled with an af t  CG si 

have complicated the pilot's problems in handling an engine-out emergency. The 

airplane. The Board believes that. based on all of the evidence, that the airplane w a s  as 
6,740-pound gross weight may not have been the actual condition a t  takeoff for the 

much as 600 to  700 pounds over its certificated TOGW, and its CG was as much as 
5 inches aft of its 25.6 inch rearmost ; h i t .  These adverse weight and balance condition 

reduce the performance capabilities of the airplane. Although the  performance 
would decrease the response t ime  available for the pilot to maintain control and would 

calculations did not indicate a significant degradation of stall speed and V,,, t h e  Safety 
Board believes that the overweight and o u t  balance condition contributed to the cause of 
the accident. 

some point during the  accident sequence, the airplane could have been controlled because 
Notwithstanding the  possibility that both engines may have been inoperative at  

of a reasonable margin between Vmc and the specified and routine climb out speed of 65 
KlAS. Therefore, a controlled ditching into the sea could have been accomplished because 
the airplane should have been flying at 65 KIAS at the t ime  the engine failed and the pilot 
should have had sufficient time to  lower the nose and avoid a stall and loss of control. 
While the results of an open sea ditching cannot be predicted, there is no doubt that the 
chances of survival for some or all of the  passengers would have been greatly enhanced. 
Since the flaps were full down and the inoperative engine propeller was not feathered, t he  
Safety Board believes that the pilot did not execute any emergency procedures. The 
pilot's failure to maintain airspeed and failure to execute emergency procedures properly 
was a major cause of the accident. 
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The Pilot’s improper performance of the emergency pocedu-f-s indicates a 
lack Of proficiency due to inadequate training and insufEicient experience in the BN-24 1 Irlander. The pilot claimer] he had 1,085 hours total flying hours r i d  480 hours in the 
BN-2A Islander on a form he eomp’ictcd fcr VAL’S insurer. However, Investigation 
disclosed that he had a t  most oniy 723 total hours, 182 hours of which were multi-engine 
experience. Of the 182 mclti-engine hours, 37 were dual instruction hours. He bad only 
71 total hours in the BN-ZA, 53 hours of which were as pilot-in-command. Therefore, the 
Safcty Board concludes that the pilot was an inexperienced multi-engine pilot and that his  
incxperimcc canlributed to t h e  efcidenz. Further, because he did not have an ATP 

difficult to establish the fliaht and duty times of the pilot because of incomplete 
certificate, the pilct leg?.lly could fly only on-d?mand/charter flights, Although it  was  

information in the cgerations department, the Safety Board w a s  able to determine that 

on-demandichartcr or com.muter air carrier. 
the pilot had been given the prescribed off-duty rime required  OF a pilot of eieher an 

the fuel feed line to the left engine of the accident airpiale. The investigation revealed 
%ith regard 10 fuel contamination, a small amount of fresh wa?er was found in 

found in the No. 2 in ground tank on the morning of the sccident; (3) 2 inches of rainfall 
that (1) the accident airplane did not receive fuel from any other source; (2) water was 

improper matcrial and size, preventing the cap from sealing tightly; and (5: that the fill 
was recorded on the island the night before; (4 )  one of the No. 2 t m k  filler caps was  of 

pipe W e l l s  were prone lo flooding during a heavy rain. 

On the morning of the accident, after finding the water level in the No2 tank 
to be above the I-inch limit, the ramp inspector should have purged the tank of water 

personnel had effectively ourged the No. 2 Storage tank, contaminated fuel would not 
prior to fueling the Mk III Trisiander, in accordancc with PRPA procedures. If PRP4 

B to wily the No. 2 tank was pumped again about an hour after the accident except to make 
have been pumped into the accident airplane. No explanation was offered by the PRPA as 

fue!. Since the quantity of fiquid purged was estimated to have been about 250 gal!ons, 
sure that there was no water in  the tank to prevent dispensing additional Contaminated 

the Safety Board believes that the No. 2 tank con?ained more than the 1 1/2 inchc.1 of 
water initially measured and reported because the quantity is consistent with the 
calculated 288-ga!lon volume of the tank below the end of the suction pipe, which was 
about 6 inches above the boltom of the tank. In addition, sizeable quaniitics of water 
remained on the ramp after the second pumping a t  0930. Therefore, the Safety Board 
concludes that the reported “first pumpirig” early in the norning was not accompIishe0 or 
i t  w a s  ineffective in removing the water from the tank and that the water level in the 
tan2 was high enough for water to have been drawn into the suction pipe when the 
accident airQ?lane wa.; refueled. The h a r d  further concludes thirt this wz$ the wurce of 
the weter found in both t h e  Wb 111 Trislander and the accident airplane. 

Fajadu and back without a pow’ interruption due to watcr contamination is that the 
A plauslblc explanation of how the  Vk III Trislandcr could have flown ?o 

Trislandcr is equipped with an 8-inch-long suction probe which in effect increases the size 
of the fuel sump. The inc;cased sump size would allow the sump to trap larger quantities 
of water before reaching the level of the suction pipe. 

The Safety Board believes that water in the left sump of N589SA entered the 
engine fuel supply line port a t  t h e  aft  end of the sump Curing the takeoff roll or shortly 
after  rotation €or takeoff. Because the water drain valve is located a1 the aft end of the 
sump, a quantity of water present in the sump while the airplane is parked on a downilope 
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or in a nosedown attitude would not be drainable and would present a hazard durirx 
takeoff since the combined effects of acceleration and rotation would move the water 
directly af t  to the  fuel supply line port. In general, the presence of water in t h e  fuel in 

risk of engine faiIure or maffunction since the fuel outlet Iinc is iocaftd within the sump, 
Britten-Norman BN-2 series airplanes presents a unique design and operationally induced 

the natural repository for contaminants. 

On the day of the accident, the airplane w a s  landed at 0736, and after 
dcpl%i?g passwgws, “S teVed tu tbe fuel pump abut 8‘145. “be aicp.kv.e taxied far 

completed within about 10 minutes. Although no witnesses observed the pilot make a 
takeoff about 0755, so that fueling, preflight, ani loading would have had to have been 

preflight inspection of the airplane, including draining the  fuel teak sumps, this quick 

refueling. E/ Also, any water that ma>’ have had a chance to settle out of t h e  fuel could 
turn-around may not have permitted enough time for water to settle out after  the 

have been trapped in the outer portion of the wing tank, if the airplane w a s  not level 
while parked on the ramp. Further, water that had drained out of the fuel tank into the 
sump could have been trapped in t h e  forward end of t h e  sump if t he  airplane we% in e 
nosedown attitude while parked. tinder these circumstances, the  Safety €bard conciudes 
t!mt any effort on the  part of the  pilot to assure after the refueling that t he  fuel w a s  not 
contaminated by water, likely would have been ineffective. As a result of the 
circumstances, the Safety Board believes that  checks for fuel contamination should be 
required prior to each flight end af ter  proper water settling time with the ajrplene in a 
level attitude. These procedures should be included in the FAA’s opcrations specifications 
applicable to all air taxi/commuter operators using t h e  Britten-Norman sc-tzs airpla!!es. 
Since these checks cannot be made effectively unless the airplane is in a i ,de l  attitude, a 
device to measure airplane attitude should be incorporated as an integral part of the 
airplane design. 

and fueling operations at  the Viequcs Airport were not adequate to assure the distribution 
With respect to the  accident, the  Safety Board concludes the fueling facilities 

of mcontaminsted aviation fuel. The poor sealing of the fill pipe in the No. 2 storage 
tank should have been obvious by cursory inspection. Abo, .he daily water checks should 
have provided notice to PRPA personnel that  a water problem existed in the No. 2 tank. 
Further, although the  PRPA had issued specific directives rcgarding water checks and 
purging before diqezsix fuel from the tanks, the fueling personnel did nat compiy with 
t he  directive before pumping fuel into t h e  accident airplane and another VAL airplane. 
Finally, t h e  postaccident purging of the No. 2 tank established that the tank contained far  
more water than the 1 l / Z  inches measured by the PRPA ramp inspector which indicates 
that the measurement was not properly accomplished. 

2.3 VAL Operations 

both fommutm ak .ea~.piw and m 4 e m a n b  ak taxi Ctights. A eommuter air earrier under 
Vieques Air Link was authorized by its operations spccifications to operate 

14 CFR Part 298 means an “Air Taxi Operator” that carriers passcngers on at least five 
roundtrips per week on at least one route between two or more points according to  
published flight schedules that specify the times, days of the week, and places between 
which those flights are performed. VAL had an extensive published schedule of flights, 

- 16/ According to FAA Advisory Circular 00-34A, Aircraft Ground Handling and 
Servicing, the mirimum time after refueling for water to settle out of aviation gasoline is 
15 minutes per foot-depth of fuel. With about 4 inches of fuel in each wing tank, a 
minimum of 5 minutes should have been allowed for water to settle out of t h e  fu& 
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company. Therefore, the Safety Board eoneluacc that the failure of VAL management to 
exercise operational control to prevent operating P!ight 9 0 i A  as an "on demand" flight 

accidect. 
with an inexperienced pilot-in-command contributed directly to the cause of the 

According to company policy, t h e  weight anti balance computations are 

off. The practice of asking passengers their weight in lieu of actually weighing them is an 
prepared by a counter agent subject to acceptance by t he  pilot-in-command in signing 

accepted FAA-approved practice for some commuter air carriers. 3owever, as 

significantly affect the weight and balance computations. Additional!y, in this case, each 
illustrated by this case, the practice introduces a possibility of error which could 

passenger had switched assigned seats, according to the manifest, a practice which also 
could produce an ou t  of CG codition. 

with the most probable passenger seating configuration, the Safety Board bciievfs that 
Considering the most probable weights for onboard baggage and fuel along 

the airplane most probably was about 600 to 700 pounds over its maximum certificated 
takeoff gross weight and that its CG w a s  well aft of the aft limit. Ali of the evidence 
points to a flagrant and reckless disregard for weight and baiance proccdu?es and Federal 
regulations and a token effort on the part of those involved to comply wi?.h requirements 
on paper and not in practice. Four days after the accident, the FAA revised VAL'S 
operations specifications to require VAL to use actual passenger weights instead of 
"asking the passenger directly" for their weight. 

other operationei data submitted by pilots demonstrates B lack of rnanagcrial control. 
Additionally, the lack of any company procedures to verify flight times and 

The disregard by some VAL pilots of the standard practice of checking for water in fuel 
by using a trsnsparent container, and the disregard by the accident pilot to ioad 

standa-dimtion among VAL personnel as directed by VAL managemcr,t. Based on the 
passengers according to the F!ight 901A manifest indicate a lack of training and 

above discrepaficies, the Safety Board eoneltidcs that VAL management in large part was 
ineffeetivc and contributed to the cause of this accident. 

2.4 FAA Surveillance of Vieques Air Link, Inc 

per operator be made, and there is no requirement to vary t h e  types of inspections or the 
FAA Order 8430.1C does noi prescribe that a minimum number of inspections 

airports a t  which they are performed. During the IO-month period (October 1, 1983 to 

which were a part of NATI. Twelve of the 24 ramp inspections were made at the Isla 
August  2,  1984) before the accident, the FAA conducted 72 inspectiom of VAL; 44 of 

available indicated that 27 operations and 17 maintenance inspections were accomplished 
Grande, San Juan, Airport which is a short distance from the FSDO offices. The records 

during the NATI prog?am. The FAA reported that 1 operations and 2 maintenance 
inspections of VAL during NXTI were unsatisfactory. The detected discrepancies were 
not representztive of the management nroblems uncovered a t  VAL during the Safety 
Board's investigaticn. 

First, in viewing the type and frequency of various inspections of 'JAL, it w a s  
readily apparent that inspections of the commuter air carrier were numerous. Thc 
inspections mostly were operations type (line, ramp and en route) inspections and many of 
?hem were conducted during the NATI program in March 1984, a t  the same time that VAL 
was preparing to introduce into service the Mk 111 Trislandcr, the introduction of which 
the FAA was  following closely. 
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B operations inspections in the areas of records, training, and manual procedures is of 
Within the scope of the investigation of this accident, the limited numbers of 

concern to the Safety Board. Moreover, there was no record that the FAA ever attended 
a VAL training sessim during the 10-month period before the accident. FAA personnel 
stated that  they attended training sessions during the initial approvaI of t he  zaining 
manual and that they observed training sessions on a randon; basis, but thereafter they 
i3spected the training function only if a problem arose. 

and July 1984, and since there were inconsistencies between flight times reported in pilot 
Since the pilot had not submitted monthly flight time summaries for March 

records and those accounted for in the maintenance logs, the Safety Board encountered 
considerable difficulty in reconstructing the accident pilot's flight time history from the 
information available in the operations department. Ths recording of flight times and 
other operational information on a monthly basis was VAL'S FAA-approved procedure. An 
accurate accounting of flight time is required by 14 CFR Part 135. The VAL practice of 
allowing pilots to submit monthly flight time summaries is ineffective as a meam to 
determine accurately an individual's flight time history, even if kept current, and could 
introduce the possibili?y that individual pilots may exceed flight and crew duty-time 
limitations, especially where a large amount of off-schedule flying is conducted as was 
the case with VAL. Further, the introduction of the flight time summaries did not relieve 
VAL management of t he  responsibility to maintain accurate operational records. The 
Safety Board views the regulatory requirement to submit operational flight information 
monthly as too infrequent for accurate managerial reporting and recordkeeping. 

time summaries must  be shared by FAA, since the FAA should have detected the 
Accountability for :he failure of VAL management to require timely submissions of flight 

deficiencies during routine surveillance and should have provided the necessary 
- corrective midance to VAL or initiated enforcement action if corrective action w a s  not 

forihcoming. 
- 

The same holds true in respect to the preparation of flight manifests. VAL'S 
carelessness in t h e  preparation of the manifests resulted in the Safety Board being unable 
to determine accurately the operational status of 43 flights in a 2-week period. Also, 
since a large number of employee's initials were used in the signature blocks, rather than 
signatures, i t  was difficult to determine readily who had prepared a manifest and who was 
the pilot-in-command of a flight. The overweight condition and the incorrectly listed 
baggage and fuel weights on the accident flight further indicatd a lack of attention to 
the  critical aspects of weight and balance preparation on the part of VAL counter agents. 
During i ts  operations inspections, tne FAA should have initiated enforcement action or 
noted that flight manifests were carelessly prepared and should have called this matter to 

are required by the regulation, not initials. 
VAL's attention. Further, the FAA should have cailcd to VAL's attention that signatures 

The FAA should have required VAL to prepare more specific ditching 
proccdurcs in VAL'S operations specifications for the BX-2A airplane considering the  fact 
that a significafit portion of VAL's flights are overwater. As a minimum requirement, the 
ditching procedure described in the  Airman's Information Manu& should be incorporated 
into the operations manual and taught during recurrent training. 
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The fact that ri7e -passenger briefing cards found in the wreckage did not 
descrih accurately the  locations of specific emergency equipment is e violstion of FAA 
reguia:ions; FAA oversight failed to bring this important aspect of occupan; survival to 
VAL'S attention and to require corrective actiom This discrepency should have been noled 
&ring t h e  FAA's numerous XATI program Sese inspections when the FAA was looking for 
proper distribution of the flotation devices to individual passengers. The Safety Board 
believes t h t  ,had adequate attention been directed to the administrative aspects of 
operatiom procedures, the deficiencies in training, recordkceping, and passenger safety 

coneludes that ineffective FAA surveiilance contributed to the accident. 
would have swfaced and wouId have been corrected. Therefore, the Safety %ard 

The Safety Board believes that the FAA acted correctly on August 17, :983, in 
denying en extension and modification of exemption 3419 which wouid have allowed VAL 
to contime to operaTe commuter air carrier flights with commercial pilots even though 
they did not meet the 1,500-hour experience requirements of 14 C F B  Part 61.155. The 
2-year time period that exemption 3479 was in effect was sufficient time for VAL pilots 
to  have obtained ATP certificates. 

The Safety Board believes that there are ambiguities and misconceptions in 

applicable to commuter air carrier operations and on-demand type operations. The intent 
the interpretations of the regulations as to the specific requirements of i 4  CFR Part 135 

of these regulations was  well understood by the FSDO; nevertheless, it did not seek 
definitive clarifieation of the rules prior to the accident flight of conduct effective 
surveillance to ensure that VAL did not alter the status of supplemental fiights wherein 
commuter flights were designsted on-denand flights. Xore effective surveillance along 
with the correct application of the ruies would have remedied t3is ambisi ty and would 

accomplished, VAL would not have been allowed to conduct the amount of off-scheduled 
have allowed better stcqderdizetion in impiementing the reguuiations. Had taat been 

flying observed and would not have utiiized pilots without ATP certificates to fly in a 
commuter air carrier operation. 

The fact that local FAA perionnel viewed the accident flight as an on-demand 
flight (until corrected by FAA headquarters) efier the accident strongly suggests ;ha? 
VAL management's interpretation and application of the Pert 135 rules was condoned by 
the FAA; however, there was no evidence to wpport this conclusion other ?hen what 
actually occurred on the day of the accident. 

of the investigation that it was acceptable to designate late flighL5 a.5 on-demand flights, 
Since FAA personnel told Safety Board investigators during the onsccnc phase 

the Safety Board believes that t h e  FAA FSDO staff inspectors charged with surveilling 

scrutinize VAL operational flight designations, recordkeeping, and flight manifests. The 
VAL actually (1) applied 14 CFR Part 135 rules in that manner, end (2) did not closely 

Sefety Board believes that had the FAA taken action to seek clarification to the r u k s  and 
had the FAA applied the rules effectively through their surveillance aetivixies, this 
accident might not have occurred. Since exemption 3479 (ATP piiot rules) expired on 
December S i ,  1983, the FAA should have surveyed VAL more often than a single local 
owrations inspection. 
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The Safety Board's concerns about the handling a d  storage of fuel a t  airports 
and the need for specific standards for initial and recurrent training of fueling personnel 

as a result of the study. Althougrthe study involved major airports certificated under 
were enunciated in a safety study 17/ and in safety recommendations E/ that were issued 

problems Slso existed a t  the Vieques Airport, which is not a certif.cated airport. In 
14 CFR Part 139, i t  is clear from the investigation of the accident that Some of the 

response to the Safet;. Recommendations resulting from the study, the Administrator of 
t h e  FAA stated that several alternatives addressing the fueling problems were under 
consideration, including a requirement to license refueling personnel or fueling agencies 
E t  all airports, not just a t  certificated airports. The Administrator indicated that the 
alternatives will be included in a Notice of Proposed Rulemaking (NPRM). The Safety 
Board believes that t h e  fueling problem identified in this accident lends support for a 
proposal to license all fueling personnel or fueling agencies that dispense aviation fuel to 
the public. 

3. CONCLUSIONS 

3.1 Findings 

1. Power was Iost on the left engine following takeoff due io wa:er in the 
fuel. 

2. The pilot did not properly execute the emergemy procedures for the loss 
of the left engine. Postaceident inspection indicated that the Ieft 
propeller was not feathered and that the fiaps wcrc in ?he full DGWN 
poiition. 

3. The pilot was a relatively inexperienced multi-engine pilot and only held 
a commercial pilot certificate. 

4. The pilot's training on the BN-2A was minimal. 

5. VAL Flight 901A, dcsignated as an "cn-demand?' extra-section to a 
cancelled scheduled fiight, actually WES a scheduled commuter air 
carrier fiight. 

- 17/ Safety Study, Airport Certification and Operarions, NTSB/SS-84/02, dated 
April 11, 1984. 

Longer-Term Action); (A-84-26) Establish designated fueler certification examine- to 
18/ (A-84-25) Certificate fueling persomel a t  certifiested airports. (Class ILI, 

airports. !Class III, Longer-Term Action); (A-84-27) As an inrerim measure until a 
ensure a uniform standard for fueling training, knowledge, and competence a t  certificated 

program for certificating fueling personnel can be esteblished, revise tnc eompliaItce 
criteria applicable to  certificated airports in FAA Order 5280.5, "Handling and Storage of 
Hazardous Material," to contain specific standards for initial and recurrent training of 
fueling personnel, which zddress methods of assuring fuel quslity, €ire prevention, vehicle 
inspection and operation, proper fueling techniques, and knowledge of airport operating 
rules. (Class 11, Priority Action); and (A-84-28) Revise the compliance criteria in FAA 
Order 5280.5, "Handling and Storage of Hazardous Xateriel," to incorporate detailed 
procedures for fuels storage area inspections and specific facility acceptability eriterie. 
?Class 11, Priority Action). 

- 
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The pilot was not certificated to fly as pilot-in-comaand of a commuter 
air carrier flight. The two previous flights flown by the pilot on the day 
of the accident also were commuter air carrier flights. 

The company emergency ditching procedure for the BN-2A was 
inadequate. 

of mi;vidual passenger weights and recorded weights on the manifests 
VAL. was not required to weigh each passenger. However, its estimates 

differed significantly from the coroner's estimated body weights. 

according to the VAL passenger manifest. 
The passengers were not seated in their assigned seating positions 

The airplane's gross takeoff weight most probably exceeded the 
6,000-pound maximum by 600 to 700 pounds, The center-of-gravity was 
most probably 5 inches aft of its rearmost limit. 

The airplane struck the water in a steep nosedown and steep 
left-wing-low attitude. 

Passengers struck the backs of seat rows 1, 2, and 3; and some or all of 
the contents of the baggage compartment struck the seat back of seat 
row 4. 

crushed rearward about 12 feet. Passenger seat rows 2, 3, and 4 
Pilot compartment seats and the first two rows of passenger seats were 

separated from the floor and were deformer? forward and to t h e  right. 

The pilot and three passengers died instantly of multiple traumatic 

elso received traumatic injuries. 
injuria a t  impact. Five passengers died as a result of drowning. Thcy 

Five of the 10 personal flotation devices reportedly on the airplane had 
deficiencies, such as mislabeled technical information, loose inflation 
cylinders, and leakage after inflation. 

VAL'S management of its operations was inadequate regsrding 
operational rccordkeeping, weight and balance procedures, and 
operational control. 

day as "on-demand'' flights knowing they in fact were commuter air 
VAL designated the accident flight and two earlier flights on the same 

carrier flights. VAL assigned a pilot to fly the accident flight who was 
not certificated to conduct the flight. 

The FAA FSDO's interpretation and application of 14 CFR Part 135.243 
was  incorrect even though the intent was known and the FAA did not 

after t h e  accident. FAA surveillance of VAL operations was ineffective. 
take action to seek clarification to the application of t he  rules until 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 
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3.2 pnbable Cause 

of the accident w a s  the failure of the pilot to execute the emergency eng'ie-out 
The National Transportation Safety sard determines that the probable cause 

procedure properly shortly after  rakeoff following e 135s of power Li the left engine 
because of water in th? airplane's fuel system and the failure of the Puerto Rico Ports 
Authority to remove excess water known to be in the airport's in-gromd fuel tad! before 
conducting fueling operations. The pilot's failure to execute the engine-out 
procedure properly was due to his inexperience Lt muiti-engirre airplanes 

Contributing to the accident were: il) the air carrier's use of a pilot not 
certificated for the flight; (2) the air carrier's failure to train the pilot adm,uately; (3) the 

(4 )  the out of weight arrd balance condition of the eirplene; ( 5 )  the Federal Aviation 
pilot's failure to follow pioper practices to detect wster in the airpiane?. fuel tanks; 

carriers; and (6) the FAA's gcncre1:y inadequate surveillance of the  air carrier. 
Administration's (FAA) incorrect application of 14 CFR Part I35 Rules to eorni..:::? air 

4. RECOMMENDATIONS 

Administration: 
On April 15, 1985, the Safety Board recommend& that the Fedex1 Aviation 

Issue instructions to operations and maintenance impcctors to direct 
their respective air carriers to  examine Zestern Aero \%wine Model 
GA-12 flotation devices for security of inflation cylinders and proper 
Technica! Standard Order lebelisg, to pressure tes: inr?e:ion chambers 
for leakage, and to require corrective actions where discrepancies are 
found during these examinations. (C!ass II, Priority Action) (A-85-29) 

Issue a telegraphic alert to suppliers a rd  owners of the  Eastern Aero 
Marine Model GA-12 flotation devices these &vices may be 

comply with ~TSO-C72b%uoyancy en2 pressure test criteria; end advise 
mislabied, the? the CO cylinders may be loose, end that they may not 

suppliers and owners to have these devices ove;hauIcd in accordance 
with  Eastern Aero Marine's hspection, lilaintenanee end Repair VarruaI. 
(Class 11, Priority Action) (-4-85-29) 

Conduct a Quality Assurance and Surveiilencc Review Action of Easter 
Aero Marine to examine its design, manufacture, fatxication, tesxing, 

governing Technicai Standard Order criteria. (Class iI, Priority Aezion) 
and quah.:r control practices io ensure that its products eonfor-n to the 

(A-85-30) 

-As a result oi its investigation, the Safety % a d  medc ihe following 
recommendations to t h e  Federal Aviation Administration: 

Issue an Airworthiness Directive applicable to Piiatus Britten-Norman 

requiring the incorporation of Brittcn Norman modification XB/M/350 to 
BN-2, BN-2A, BN-ZB, BN-2T, and SN-2A Mk !!I model airplanes 

provide increased protection from fuel contamination. (C1e.i~ 11, Priority 
Action) !A-85-73) 

. 



September 27, 1985 
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5. APPENDIXES 

APPENDIX A 

INVFSMGATION AND HEARING 

1. hveStig6tion 

The Kational Transportation Safety Board was notified of t h e  accident about  
0530 e.d.t. on August 2, 1984, and immediately dispatched an investigative t eam io the 
scene. Investigative groups were established for operations/air t ra f f ic  control/wcather, 
powerplants, s t ruc tures  and systems, and survival factors. A maintenance records group 
was convened on August 12, 1984, to examine the  maintenance records. 

Part ies  to t h e  investigation were the Federal Avistion Administration, Vieques 
Air Link, he., and Puerto Rico Ports Authority. 

2. Publie Hea- 

individuals who were employees of the  company (VAL) and the Puerto Rico Ports 
No public hearing wa: held; however, sworn testimony was from 10 

Authority (PRPA). 
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Ennines 
Total Operating Time since Neur 3,821.a 2,789.6 
Total Time sinfc Overhaul: 1.973-1 
Total Time since Last Itlspeetior.: 18.9 

792.8 
18.9 

325.9 
18.9 

1,277-2 
18.9. 



-a- 

APPENDIX D 

VAL PUBLISHED SCHEDULE 
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APPENDIX E 

PUEBM RICO PORlS AUTHORITY 
AT EEQIJ333, PUERTO RICO 

1975. The Puerto Rico Ports Authority i?RP&) contractor's proeurenent  drawing cel!ed 
The KO. 1 tank 'was i?sta!led in July 1968. T??e Xa. 2 t w k  w a s  instalied in June 

for the enb of the I- ken- diameter  suctior! pipc to be ins.ra!ied at e height 6 inches above 

of t h e  lis. 1 tank. 'The dpawing Cali& for t h c  suction pipe ?o be instelled in or near t h e  
the  bottom of t h e  tank and e t  an elevation t h e  seme as that of t h e  end of t h e  suction p i p  

iourh end of rhc tank, but no person or record could be found a t  the  PRPA to indicate t h e  
exaet !ocetion in which t h e  suction pipe act'ialiy was installed in both tanks. The 

t h e  en6 of t h e  suction pipc from t h e  Satto% of t he  tank. The -nanufacturing installation 
&e?& for the  KO. 2 tank indica:& that the stiction pipe was innstsiled in t he  center of t h e  
tank. 

8n?&?ilfx?tUring sketch iOi the NO. 1 tank did nGK indicete exact ;M.;itiGg 3r height G f  

If the  heighz of she cnd of the w-tion pipe, as indiceted in the drawing 
ecraa;!~ was 5 inches above t h e  hottom of t h e  No. 2 ta&, then the  vo iuae  of iiauid in t h e  
segment bclow t he  end of the pipe by ari?hrnetiea! ca;cuia?ion souid be 288 U.S. ~ailoons 

have to  be li: fee: !ong for i t s  capacixy to be 5,OOQ C.S. gallons; OE the sssumpticn i t i  
T k  iength of rhe KO. 1 tank w a s  reported ?o be I8 feet, >dl the tank wouid 

dia.zetcr was 7 2  ir,che+, the tank is c k w n  ir: f ig~re  f ?o be 24 f e e t  long. 
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4e: Mater &vel on t h e  Coz5ust ibl t  Tank 

Every working day all a i r p o r t  supervisors  will assure t o  
t ake  t h e  meascre of every cozbus t ib ie  t m k  t o  know the piiysicai 
inventory of t h e  water l e v e l  of them. 

w f  c&ust ib lc  de l ivery .  

Boriquen) m u s t  use pas te ,  for t h i s  purpose. 4mou&%s .Water 
Finaing Past'. The water l e v e l  s h a l l  be kept a t  a m i n i m -.  the 

E a x i m w o f  water poss ib ie  m u s t  be taken o u t  t a c h  time t h a t  t h e  
measure tape  sboc-s 1 inch or more Of water. 

A l l  measures shall be taken a t  8 1 0 0  M and before t h e  f i r s t  

To v e r i f y  t h e  water l e v e l  (except  f o r  t a d  s y  a Aqua Airport 

Francisco 3. Rovina 
Aviation Director 
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Aviation Department 

nemorandum From Administrati~n 166 

Re: Filtration System and facilitate for delivery of aviation 
combustible 

Mayaquez. Arecibe and Fajardo to comply with the following: 

1. Before the first delivery of the day you must drain the water 
filtcr/separator installed in the delivery pump. 

2. Labeling with stencil. to be seen by the public, the date 
in which the element in use was installed (cartridge), and notify 
in writing the date to the Regional Airpotrt Office. 

every 12 months and/or before. see requested. 
3. The water r.ystem element of drain and separator will be replaced 

This is to inform the airport staff of Yieques. nercedita, 

I expect fulfillment of this memorandum. 

Francisco J .  Rovirr 
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Aviation Department 

Memorandum From Administration e66 

Re: filtration System and facilitate for delivery Of aviation 
combustible 

Uayaquez, Arecibe and FdjardO to Comply with the following: 

filter/separator installed in the delivery pump. 
1. Before the first delivery of the day you must drain the water 

2. Labeling with stencil, to be seen by the public, the date 

in writing the date to the Regional Airpopt Office. 
in which the element in use was installed (cartridge), and notify 

:. ?he vater systerr element of drain and separator will be replaced 
every 12 months 6nd/or Ikf~it. set reaucsted. 

This is to inform the airport staff of Vieques, nercedita, 

I expect fulLillment of thin memorandum. 

Francisco J. Rwira 
Aviation Director 

~~~~~~~~~ AS 

RECEIVED SY 
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