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NATIONAL TRANSPORTATION SAFETY BCARD
WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT

Adoptz2d: January 3, 1980

AIR NEW ENGLAND, INC,
DeHAVILLAND DHC-6-300, N383EX
HYANNIS, MASSACHJSETTS
JUNE 17, 1979

SYNOPSIS

About 2248 e.d.t., on June 17, 1979, Air New Enylard, Inc., Flight 249
crashed 1nto a heavily wooded arca about 1.5 nmi northeast of Barnstable Mynicipal
Airport, Hyannis, Massechusetts. The crash cecurred during an instrument landing
system aporoach to runway 24 in instrument meteorological conditions. Of the
eight passengers and a crew of two aboard, the captain was killed, the first officer
and six passengers wore injured seriously, and two passengers received minor
injuries. The airera’t wes destroyed,

The National Transportation Safety Board determines that the probable cause
of the accident was the failure of the {lighterew to recognize and react in a timely

manner to the gross deviation frnm scceptable appreach parameters, resulting in a
continuation of the descer.t well below decision height during a precision approach
without visual contact with the runway environment.

Although the Board was unable to determine conclusively the reason for the
failure to recognize and react to the gross deviation, it is believed that the
degraded physiological ca. dition of the captain seriously impeired his performance.
Also, the lack of adequate crew coordination practices and procedures contributed
to the first officer's failure to deteet and react to the siiuation in a timely manner.

1. FACTUAL INFORMATION

1.1 History of the Flight

On June 1%, 1979, an Air New England, Inc¢,, delloevilland DHC-6-300
(N383EX) was scheduled for a series of flights becween Bernstable Municipal
Airport, Hyannis, Massachusetts, and several New England cities, The original
flight schedule ineluded 12 trips (legs) hetween 4 destinations, beginning at Hvannis
at 0905 1/ and terminating at Hyannis at 2030, Weather, equipment, and company
personnel problems caused severat changes in the original schedule,

1/ All times herein are eastern davlight, based on the 24-hour clock.




The flighterew reported for duty about 0845 and flew the 12 legs of the
schedule. The first officer stated that he and the captain believed their day was
over when they arrived at Hyannis at 1831. However, upon arrival a: llyannis the
crew learned that they were to fly two more flights of two legs each. The first
officer stated that the captain was annoyed by the iastructions from the ccmpany.
Two other witnesses at the terminal stated that the captain was visibly upset about
the additional flights.

The flight from Hyannis to lLaGuardia Airport, Flushing, New York,
which included an en rovte stop at New Redford, Massachusetts, was tneventful
except that the captein did noi configure his instruraents properly for the instru-
ment landing system (IL.S) back course approach at New Bedford. The first officer
became aware of the problemn ard advised the captain of his error,

Before loac.ng the aircraft for takeoff from LaGuardia, the flighterew
checked the en rcoute weather for the return flight to Hyannis and learned that a
landing at the en route stop at New Bedford might not be possible. When they were
advised of the weather situation, the passengers destir.ed for New Bedford decided
to remain at LaGuardia. At 2132, N383EX (Flight 248) departed LaGuardia for
Hyannis on the last leg of the day. There were eight passengers and two flight
crewmembers aboard.

According to the first officer’'s and a passenger's testimony at the
public hearing held during the investigation of the accident, Fiight 248 was normal
until the approach for landing at Hyannis. At 2234:08, Flight 248 contacted Otis
Approneh Control 2/ and reported level at 5,000 ft. 3/ At 2239:05, the flight was
given the current Hyannis weather which included an indefinite oellmg of 200 ft,
skv obscured; v:srb:l:ty——?/'i mi in fog; wind--210° at 10 kns. It also included a
vmb.hty of 1 1/8 nmi in light drizzle on runway 24.

At 2244:26, Flight 248 was 4 nmi north-northeast of the outer marker
when Otis Approa - Control gave the tiight a vector of 210° to intercept the
localizer at 1,700 ft for an ILS approach to runway 24 at the Barnstable airport.
At 2245:34, Flight 248 was instructed to contact the Barnstable airport tower.
About 2247, the flight cormplied with this request and reported crossing the outer
marker. The flight vas cleared to land; however, no further transmissions were
heard from the aircraft.

The Boston Air Route Traffic Control Center (Roston Center) was able
to track Flight 248 to within 2.8 nnii of the intended toucndown point on runway
24. (Sce Figure 1.) Boston Center's computer printout showed the flignt's position
at 2246:51 about 0.35 nmi northeast of the ILS outer marker at 1,700 ft. It also
showed the flight about 0.15 nmi southwest of the vuter marker at 1,500 ft at
2247:63. The last radar position shown for the flight was about 1.1 nmi southwesl
of the outer marker at 2247:27 at 1,10¢C ft.

2/ The Federal Aviation Administration (FAA) facility which controls traffic intc
and out of Hyannis.
3/ All altitues herein arc mean sea level unless otherwise specified.
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Figure 1.--Probable descent profile of N383EX determined from Boston Center data.




The first officer stated that the captain was flying the aircraft during
the approach into Hyannis. He said that ke made the following caliouts: loealizer
alive, outer marker, 503 ft above, 200 ft above, 100 ft above, minimums, and 100 ft
below. He said that the zaptain did not acknowledge any of these calls. The first
officer said that when he called "minimums, the aireraft was one dot below ibe
ILS glidepath. The first officer said that it appeared that the aireraft was in a
continual descent without any excessiv. sink rates or descent angles from 5,000 f{t
until impact, with the airspeed near 130 kns for the entire approach. He stated
that, as he called "100 ft below," he looked ~:i. 3¢ the cockpit pecause he believea
that the captain had the approach lights in sight. The {irst officer said that he did
not see the ground berore the aireraft crashed about 2248 into a heavily wooded
atea 1.3 nmi from the approach end of runway 24, on the runway cenleriine
extended.

The accident occur-ed during the hours of darkness. The coordinates of
the accident site were 41° 41" 6" N latitude and 79° 14" 33" W longitude. The
elevation of the accident site was about 100 ft,

1.2 Injuries to Persons

Injuries Passengers Others

Fatel 0
Serious 6
Minor/None 2

Damage to Aircraft

The aircraft was destroyed.

Other Damage

Numerous trces were destroyed or damaged.

Personnel Inforn.ation

The flight crewmembers were qualified and certificated for the flight;
they had received the training required by current regulations. (See Appendix B.)

Even though the captain's medical records indicated that his distant
vision was 20/20, he had a limitation to his first-class medical certificate which
reguired that the "Holder shell wear glasses which correct for near and distant
visicn while exercising the privileges of his airmman certificate.” The captain's
glasses were found in the cockpit, in their carrying case. The first officer stated
that he did not believe the captain was wearing the glasses on this approach or
anytime that day while flying.

The investigation revesled that the captain’'s FAA medical record regan
with his annual physical examination for his second class medical certiticate




performed in 1962. The captain developed hypertension in 1453 as a result of a
history of glomerular nephiitis. In 1863, a U. S. Marine Corps Reserve avietion
physical examination revealed that the captain still had hypertension, He had a
sympathectomy, an ogeration to reduce hypertension, in October 1963. At that
titne, he was removed from duty involving flying as a pilot in the Marine Corps.
His second-class medical certificate was denied by the FAA Regional Flight
Surgeon in February 1964 after a physical examination in Jenuary 1964 ievealed
persistent hypertension requiring antihypertension drugs for its control. After a
colnplete cardiovascular evaluation and an apparent return to norma! bleod
pressure levels without the requirement for antihypertensive drugs, the medicel
certificate was reissued in Mareh 1964, with the requirement fcor close
cardiovascular monitoring.

Until 1968, the captain's annual flight physical examinations resulted in
short periods of medieal certificate denial and subsequent recertification by the
Regional Flight Surgeon after further cardiovascular siudies. When the captain's
annual physical examination in January 1968 detected bloed pressure readings as
high as 136/122. his medical certificate was denied by an FAA Aviation Medical
Examiner (AME). After extensive evaluations failed to show that the captain met
FAA standacds for recertification, the denial 'was upheld by the FAA's Regional
Flight Surgeon and referred to the FAA's Federal Air Surgeon in April 1968, His
medical records did not show any further cardiovascular evaluations submitted and
no medical certificate reissued by the Federal Air Surgeon. However. in August
1970 followirg 2 1/2 vears without ajparent medical certification, « physical
examination was performed by an AME in Hyannis and a sccond-olass medical

certificate was issued sfter approval, by teiephone, by the Chicf of the FAA'S
Aeromedical Certification Branch, Civil Acromedical Insti‘ute, Oklahoma City.
Cklahomna.

In August 1971. the captain was issued a first-class medical certificate
after a physical examination was performed again by the AME in Hyannis. Since
that time, first-class imedical certificates had been issued te the captein at
o-month intervils on the basis of physical examinations and cardiovascular
cveluations performed by the same AME. On all of these physical examination
aplication forms, the current use of any medication was denied bv the captain.
A'so. the captain’s blood pressure was recerded as being within normal limits,
However, a cardiologist who reviewed the caplain's electrocardiograms after the
aecident said the tracing could be considered borderline and could be interpreted as
abnormal,

In July 1975, the captair’s fasting blood sugzar wes found to be 50
milligram percent {(mgm %) and was not subsequently reevaluated. Additionally,
the urea nitrogen level was elevuted to 286 mgm %, and the wvric acid level was
elevated to 10.8 mgm %. In August 1978, "he fasting blood sugar had elevated to
158 mgm %. An evaluation performed at the request of the FAA reviewing
authority in sanuary 1979 revealed normal levels of fasting bleod sugar at 97 mgm
% and of 2-hour pcstprandial sugar at 99 mgm %. This abnormal fasting blood
sugar determinatiorn is one indication of hypoglycemia., However, the captain was
never diagnosed as being hypoglveemic.




The captain's latest first-class meadical certificate was issued on
February 14, 1979, He indicated on the application for this certificate that he
currently was not using any medication and had nover been denied an airman's
medical certificate. The investigation revecled that the captain was on two
medications: polythiazide, 1 mgm daily, an antihypertensive medication apparently
initiated in 1967 by a doctor in Boston, Massachusetts, and aliopurinol, 300 mgm
daily, initiated in 1976 by a deetor in Hyannis. The AME in Hyannis denied
knowledge of the captain's use of either drug.

The captain’s onlv known food intake on the day of the accident was a
Danish pastry and a cup of coffece in t":e late afternoon between flights,

1.0 Afreralt In/ormaticn

The atreraft was certificated and equipped in accordance with current
regulatiors. There were ahout 1,000 lbs of Jet A fuel onboard when “he aireraft
crashed. (See Appendix C.)

The aireraft's weight was within allowable limmits both at takeoff from
.aGuardia and at the time of the accident. The center of gravity was computed as
slightly forward of the forward limit,

The first officer, during his testimony at the public hearing, saic that
the cockpit lighting in the DHC-6 was adequate; howsyer, it was not bright enough
to make the movements of the other pilot easily discernible. He said also that the
aireraft's cockpit was extremely noisy and that intra-coexpit communications were
difficult without the use of headsets and interphone. These same views have been
expressed by other DiC-6 pilots. 4/

Ve, ahalalul
. - .
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1.7 Meteorological Information

The weather at Hyannis as observed and recorded before and after the
accident by qualified FAA tower personne! at the Barnstable airport was:

-

2237: Indefinite ceiling -- 200 ft, obscured; visibility -- 3/4 mi, fog;
temperature -~ 67° F; dewpoint -- 66° F; wind -- 210° at 10 kos;
altimeter settipg -- 29.87 inHg; remarkq -- runway 24
visibility 1 1/8 nmi, oecasinnal ligh'. drizzle.

.

A local observation taken at 2249 for the report of the aircraft mishap reported
the same weather conditiors as at 2237.

Other Air New England aircraft had preceded Flight 248 into the
Barnstable airport on the night of the accident, The first officer of one flight
which landed at 2130 stated that his aircraft broke out of the clouds at 400 ft. The
captain of another flight which landed at 2140 stated that ais arcraft broke
out of the clouds at approach minimums (293 ft). A piper PA-31 pilot, who
flew the ILS aporoach to runway 24 about 6 min bdefere Flight 248, state. that

4/ Public Hearing, September 11, 1979, at Cambridge, Massachusetts, concerning
the Downeast Airlines, DHC-6 accident at Roekland, Maine, May Ju, 1979,




he breke out of the ciouds at 300 ft. .\l of these pilots reported "good" visibility
under the clouds.

1.8 Aids to Navigation
Not applicahle,

Cormmunications

No communications difficulties were reported.

1,190 Aercdrome Information

Barnstable Municipal Airport has three hard-surface runways -- runway
11/29, 1,513 ft long; runway 15/33, 4,600 ft lorng; and runway 06/24, 5,563 ft long.
The airport elevation is 52 ft and the elevation of the approach/touchdown zone on
runway 24 is 43 ft. The Barnstable tower is in operation until 2300 daily.

Runway 24 is served by an ILS. The weather minimum for this approach
is 1 mi visibility at a decision height of 263 ft. Associated with the ILS is a
standard ALSF-1 (High) approach lighting system with sequenced flashing lights.
The runway is alsc equipped with high-intensity runway lights. A transmissometer
is used by the FAA tower personnel in their determination of current minimum
visibility on runway 24.

Three pilots who flew the ILS approach to runway 24 within 1 hr 25 min
of Flight 218, including one pilot who flew it 6 min before, stated that the ILS and
the approach lighting system were on and functioning correctly. The Barnstable
tower, which monitcrs the ILS, repoited no abnormalities or warnings of croblems
with the system.

The terrain off the approach end of runway 24 rises gentlv to the
accident site and is heavily wooded.

.11 Flight Recorders

The aircraft was not, nor was it required to he, equipped with & cockpit
voice recorder or a flight data recorder.

1.12 Wreckage and Impact Information

The initial impact was about 30 ft above the base of some trees in &
heavily wooded area along the extended centerline of runway 24. The clevation of
the base of these trees was 106 ft. The aireraft continued along a heading of 255°
striking about 38 trees over a distance of 193 ft before impaet with the ground. As
the aireraft descended through the irees at descent angles which varied from 4° to
20° it shed outboard secticns from both wings and other small parts.
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The aireraft impacted on 10.2° downsloping terrain. It slid about 101 ft
before coming to rest upright about 224 ft from the initial impact with the trees
and 1.5 nmi from the approach end of runway 24. The wreckage path was about
55 ft wide. There were no signs of fire.

Fairing frem the right main landiny gear and a latch from the nose
baggage compartment door were found near the initial tree contact point. A
13-ft 8-in left-wing outboard section and a 5-ft 8-in right-wing outboard section
were located sbout 120 ft from the initial impact point. Al control surfaces and
wing flap sections were located in the main wreckage area. There was continuity
of control cables and rods from the cockpit to all control st rfaces. All exit covers
and doors were accounted for.

The nosc landing geat was damaged but remained atltached to the main
structure. The right main landing gear was in position and was slightly damaged.
The left main landing gear had separated from the aireraft and was located behind
the fuselage.

Both powerplants and their associated propellers were damaged exten-
sively from impact with trees and teerain; however, there was no indication of
preimpact failure of these systems or their components.

Hydraulic fluid was present in all reservoirs and accumulators. Open
circuit breakers could be related to airframe damage.

Little impact damage was evident along cither side of the fusclage
from the cockpit/cabin bulkhead aft to the empennage. The cockpit area was
partially destroyed by impact with trees. The cockpit was crushed aft about 4 ft
on the right side and about 9 ft on the left side. The captain's instrument panei and
floor structure back to the coekpit/cabin bulkhead were destroyed. A large tree
trunk had passed through the eaptain's position; the captain’s seat was still in the
cockpit area, but it had separated from its track attachment,

Most of the flight instruments were destroved or severely damaged;
however. a barometer setting of 29.86 inHy was obtained from one altimeter, all of
the radios were set to frequencies associated with the approach phase of flight, and
all instrument switches which could be identified were positioned for the approach
being eonducted at the time of the accident.

The first officer's seat rem=" 1 in p'ace with minor damage. All but
three of the passenger seats remrained .. cure to the cabin floor and wall attach
points., The sest in position 1A was scparated from its aft floor and wall
attachbments when trees penetrated the area. Both inboard seat legs were bent
torward abcut 45°. Seat unit 4BC, in which only seat 1C was occupied, was found
collapsed on the floor. Both inboard seat leg-to-track attachment fitting buttons
had sheared in a forward-inboard direction.

1.13

The captain’s postmortem cxamination revealed an old, healed
myocardinl infaret. The :nfaret was a firm white scar measuring about 3 em in




diameter and in. »lved the inner two-thirds of the myocardial thickness. There was
no evidence of a recent injury of the myocardium. The beginning of the left
anterior descending coronary arctery showed 40 to 70 percent occlusion of the
lumen by yellow, eccentric atheromatous plaques. The entire descending norta
showed moderate alherosclerosis with areas of calcification and many areas of
intimal ulcerations.

Postmortem toxicologic studies did not reveal the presence of polythia-
zide, allopurinol, or other drugs.

The captatn’s injuries included erushing of th> chest with rupture of the
heart, the aorta, and the bilateral hemotrorax. There was also rupture of several
other inlernel organs.

A review of the first officer's medica! records revealed no evidence of
medical problems that might have affected his performance. The first officer's
injuries included a fracture of the left tibia, bilateral fracture of radii,
fracture of the sternum, and lacerations of the right lower leg and the left vortex
seeln,

Injuries to the passengers included a spingi compression fracture,
fractures and tacerations of the extremities, fractured ribs, head injuries, multiple
abrasions, contusions, and lacerations.

. 114 Fire

There were no indications of preimpact or postimpact fire,

1.15 Survival Aspects
1.15.1 General

This was a partially suvrvivable accident. With the excontion of the
cockpit area, the structural integrity of the fuvelage was not compromised. Ail
passenger restraints that were used funcetioned normaliy. Two passengers were not
wearing their seatbelts at the time of the accident and were thrown into the seats
in front of them by the deceleration forces. The first officer's restrainti system
functioned normally; however, the captain's system released sometime during the
crash sequence because of impact dameyge to the scatbelt buckle., The caplain was
ejected from the cockpit and his bodv wes found about 25 {t forward of the cockpit
wreckage. The first officer was conscious but trapped in his seat. He was
extricated by two passengers, lowernd to the ground, and, at ins directior, was
administered first aid.

Seatbelt and no smoking signs were on during the entire flight from
L.aGuardia; however, passengers stated that no announcement was made to fasi2n
their seatbelts. The first officer stated that he made the seatbelt anncuncement
at the same time he advised the passengers that the awcraft would be landing in
about 10 min, The passengers did recall the 10 min announcement,
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After the aireraft came to rest, the occupants immediately decided te
get out of the aireraft because of the strong fucl odor and the threat of fire. Ail
of the passengers recalled the flighterew's brieiing ¢» the emergency procecures
before departure from LaGuardia. Furthermore, most of them had read the
passenger briefing csrds sometime during the f{light. Repeated ettenipts werc
made by several passengers to open all the emergency exits except the left front
emergency window exil. A male passenger said he “coulan’t get (the) emergency
exits open -- haandles came off in (his) harnd.” The passenger said he removed the
passenger briefing card from a scatback to reread it "tc see how {the) exits work.”
He finallv was successfu!l in opening the main cabin door wide 2nough to exit
through, but the door would not open campletely because of a fallen tree. All of
the passengers exited through the partially opened main cabin door.  The
investigation revealed that the exits were moderately disterted and were blocked
from the outside by trees.

While the less seriously injured nassengers were seeking an exit route, a
medical student orboard the aireraft examined the two scriously injured passangers
who were in the left front of the sirerait. The student alsn checked everyone else
betore they left the aireraft. The two seriously injured passengers were carrie.d
out of the aireraft.

The interior cabin lights remained o while “ne passengers exited the
aircraft. Passengers cstimated it took them 15 to 20 min to complete the
evacuation. The injured were taken about 50 {t from the airereft.  An uninjured
passenger agreed to go for help, She made her way through the woods to a road
and flagged down a car. She was driven to the airport and subsequently taken to a

hospital.

1.15.2 Search and Rescue

The probability of an aireraft accident was first realized by an off-duiy
Air New England pilot, who, cn his way home, saw the airport strobelights go on as
he drove by. Fxpecting an aircraft to land, he pulled into a nearvy parking lot. His
car was equipped with an aircraft band scanner. He heard the tower respoinse "248
clear to land" and waited for the aireraft. .After a reasonable period of time he
suspected what bad occurred and drove in the direction of a possible crash site
along the flightpath where he met a police officer and informed him of what could
have occdarred. Thev began searching the i.nmediate area. Shortly thereaiter, the
officer received a radio transmission informing him of a reported possible atreraft
crash near Camp Greenough.

The off-duty pilot and the police officer started toward the entrance of
Camp Greencugh, En route they encountered the chie. of the Yarmouth Fire
Department. Using the chief's area map and the pilot's ILS approach plate, they
isolated an area to search. A command post was establiched by the firechiof at the
entrance to the camp.

State police records indicate that an organized search in the area of
Camp Greenough began at 2315, Approximately 49 persons were involved in the
search, The downed aircraft was lecated within 1 hr after the search began




._1]_

and 1 hr 28 min after the crash. Gaining access to the accident site was difficult.
Vehicle aceess was limmited to a small dirt service read which was widened using
fire department brush breakers,

Sume onscene first aid vas administered to the injured by the first
rescuers who arrived. Once paramedics and the ewmergeney medieal technicians
arrived, additionsl medical procedures were performed. The majority of the
ambulances used by the vesponding local fire departments were capable of
sommunicating directly with the Cape Cod Hospital Emergency Room and
transmitted the vietims' vital signs, EKG traces, ete.

The Yarmcuth Fire Department had 48 of its 63-man firelighting {orcc
involved in the emergency at one point. Local fire departments from Hy&annis,
Dennis. Harwich, Barnstable, and Wes« Barnstable provided 15 additional men and
cne sinbulance each,

The Cape Cod Hospital in Hyannis was advised by the State Police at
nN0'5 that it would be receiving about 10 casuaities. The hopital's newly developed
disaster plan was not sctivated because most of the personnel from two shifts were
in the hospital at the time and were retained. All of the casualties of this accident
viere taken to the Cape Cod Hospital. The first casualty was acdnitled at 0:40.
The last casualty was admitted at 0428.

i.16 Tests and Reseerch

None

1.17 Other Information

1.77.1 Air New England Caliouts During Appreach

The company peocedure for standard callouts py the nonflying pilot
during an instrument approach are.

"(i) 500 ft above mimmum descent altitude (MDA} or decision height
(DH);

(2) 200 ft above MDA or DIi;
(3) 100 ft above MDA or DH;
(4) MDA ot DH;

(5) While on final - anytime a deviation of more than 1 dot - should
be called out and acknowledged,

(6) Sink rate should be monitcred closely -- excessive sink rate
beyond the final approach fix (FAF) will be cailed and
acknowledged;




Whenever an airspeed excursion of minus 0 or plus 10 kns from
planned final approach sp2ed is observed, it will be called out and
acknowledged.

(8) At Missed Approach Poirt {AAP)--runway 1n sight or no contact.”

1.17.2 Air New England Crew Prozedures

The normal company crew coordination procedures for all !FR
approaclies are:

"1} At not less than 100 ft zhove MDA or DH -- Pilot not flying
direets primary attention outside;

(2) At DH or MAP -~ ii the pilot not flying calls out "No contact” the
pilot flying will immediately call out "GGo Around™;

(3) Full scale defleciion of either glide slope or localizer necdie
inside the FAY will require the immediate execution of the missed
approach procedure."

New Investigation Techniques

None

2. ANALYSIS

2.1 The Accident

The flighterew was properly certificated and qualified in accordance
with company and FAA requirements,

The aircraft was --ertificated and maintained according to applicable
regulations. There was no evidence of preimpact failure, malfunction, or abnor-
mality of the airframe, systems, or powerplants.

Becsuse of the circumstances of the accident and because the aireraft's
ILS equipment was too damaged to be tested adequately, the possibility of an
aircraft I1.S system malfunction was considered. However, the first of ficer's
testimony that his ILS instruments appeared (o be functioning normally, that no
off-flags were visible on any of his instruments, that a positive identification of
the Hyannis ILS was received at the outer marker, and that the aireraft's ILS
equipment had opcrated normally during the previous appreach at 1.aGuardia
seemed to eliminate or at least lessen considerably the possibility of an aircraft
ILS system malfunetion.

The possibility that the Hyannis ILS \2alfunctioned is remote because ot
two factors. First, the ILS monitoring system in the Hyauris tower showed no
abnormalities or warnings. Second, a pilot who had landed at Hyannis utilizing the
iLS approach about 6 min before Flight 248 stated that the ILS and the associated
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approach lights functioned nocmally.  Furthermore, tf cither the aireraft’s LS
instruments or the airport's [LS equipment had malfunctioned during the approuch.
the captain should have leveled imniediately and condueted & missed approach if
the airport environment was not visiole. Therefore, the Safety Board concludes
that the accident was nct related to an equipment malfunction.

Flight 248 struck trees about 1.5 nmi northeuast of the approarh end of
runway 24 at an altitude of about 140 ft. It the wireraft had beer on the 3° 1LS
glideslope into the Barrstable airport, it would Liave becn at an altitude of about
545 ft at that distance from the runway. Therefore, the gireraft was 105 It below
the normal glice slope altitude and 153 ft teiow the decision height of 2893 ft when
it struck the trees,

Flight 24%'s approach profile (seo Figure 1) was derived from a
computer printout {rorm the Koston Center. The computer printout is accurate to
within 200 ft in altitude, 1/8 mi in renge, aad 0.26° in azimuth., Three significant
reacdouts obtained from the computer printent placed Flight 248 at 1.560 ft al the
suter marker. at 1,500 ft 0.15 nmi inside (southwest) of the oufer marker at
2247:03, and at 1,160 ft 1.1 nru imside of tue outer marker at 2z247:27. The
distance between the last computer-ploite:? position of Flight 248 and the aceident
Iocation is 1,29 nini.

The first officer testified that the aircraft's indicated eirspeed was
about 130 kns during the approach. Because of a iicudwind of about i0 kns, the
gircraft's ground speed was close to 120 Kns. This ground speed is consistent with

the information derived from the computer printoul, which had Flight 248
traversing the 5.74 nmi before its last plotted position in 2 min 48 see, which
represents a ground speed of 123 kns. From the aircraft’s last plotted position at
1,100 ft to the crash site, Flight 248 covered 1.29 nmi and descended 960 ft.
Assuming that Flight 248 began its descent from its last plotted position at 1,100 ft
at 2247:27. the aireraft would have had to descend at 1,488 ft/min with a descent
angle of 6.976° in order to impact the ground 1.5 nmi from the end of runwayv 24,

The first officer's recollection of Flight 248's flight profile differs from
the one constructed from the computer printout. The first officer testified that
Flight 248 crossed the outer marker at the proper aititude (1,321 {t). Since the
<irepafi crashed 2.3 nmi inside the outer marker at 140 ft, the aireraft’s descent
rate would have *ecen 925 ft/min with a descent angle of 4.37 if the flight crossed
the outer marker at 1,321 ft. For a ground speed of 120 kns, the aireraft's normal
rate of descent for a 3° glide slope is 646 {t/min,

The first officer also testified that when he cgalled minimums, the
aircraft was one dot below the giide slope. Assuming a 6.976° descent angle, Flight
24% would have deseended through the 293-ft decision height about 1,64 nmi from
the runway. At 1.69 nmu fron: the runway, a one dot-low indication represents a
position about 51 ft below the 3° glide slope. However, Flight 248 was actually
400 ft below the glide slope when the aireraflt descended through miniraums, and
the glide slope indicator should have incicated full-scale deflection.
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7 he profile as derived from the computer printout 1s believed to be the
most accurate pLesentation of Flight 248's aetual flightpath for two reascns,  First,
the computer nrintorts have beer historically aceurate ard comparison to past
aocid :nt airerafts' flight data ree<rders has substantiated their aceuraey. Sccond,
the firer officer's recollection of the a‘reraft's flight profile is contrary 1o a
number of known facts. For example, since the areraft erashed 1.5 nmi from the
renwey it would have been impossible tor Flight 248 1o be only one ot below the
'LS glid> slope when it dessended through minimums. Also, the first officer steted
tha. he did not recall any excessive sink rates or descent angles. Even if
Flight 218 had passed over the outer marker at the normal altitude of 1.321 ft, it
would have required a 923 ft/min descent rate and a 4.3° glide slope to reach the
accidert location.

The Safety Board believes that Flight 248 approached the cuter marker
300 fi aigh, erossed the outer marker 226 ft high, remained above the crlide siope
until atout 1.1 nmi inside the outer marker. began a steeper than norinal descent
abcat 1.25 nmi inside the outer marker, and maintained this cescent until greund
impact, ‘The Safety Board concludes that Flight 248's altitude and descent angle
were controtled in an imprecise nad carcless manner,

2.2 The Captein's Rcle

While Flight 248's flight profile has been established, the question of
why the aireraft was 400 ft low 1.5 nmi from the runway must be explor2d. The
eaptain, who was flying the aireraft, could have intentiongily descended to decision
height and below in an attempt to visually acquire a familiar landmark, the ground,
or the approach lights. Testimony at the public hearing cevealed that this captain
had nsed a similar "duck urder" procedure on other flights. On one oceasion while
flying ai. ILS approach into Hyannis in similar weather conditions, he desecnded
through the glide slope. However, on that flight the piiot in the right seat was a
qualified captain who tcok control of the aireraft at 600 ft and leveled out at
200 ft. The majority of Air New England pilots who werc interviewed stated that
the captain of Flight 248 disregarded clecklists and crew coordination when they
:ad flown with him,

Although past instrument approaches by this captain may lend credence
to the possibility that he intentionally descended to the decision height and below,
certsin other factors tend to diminish the possibility of an in*ontional descent.
Very little could have been gained by descending below a precision glidepath in
such poor ceiling and visibility conditions. The steep descent angle which was
initiated lete in the appreach and which was maintained through the decision height
is not conducive to looking for the ground or lights or for levelirg off. The higher
than normal airspeed that was maintained could have placed an added burden on a
pilot who was intentionnlly descending below a decision height, It seems
improhable that a pilot would {ly the aircraft above the glide slope early .n the
approach and then descend steeper and faster than normal while intenticnally
descending through the decision height,

It is possible that the captain’s intention was to descend to and level at
decision height and that a combination of other human performance-related factors
had degraded his skills enough so that he was unable to arrest the descent
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or stabilize &t the deeision height. One of the factors that may hsve contriuted
to on unintentional descert telow the decision height was deleriorated flying
proficiency, Although the captain had ac_umulated over 20,000 flight-hours and
over 3,500 hours of instrument flight time, his recent flying lime had been limited
'o 12 hours in the last "0 days before the day of the recident, According to
statements from pilots who had flown recently with the captain. most of nis receat
flying was in visual meteorological condidions., Ailso, the captain approached the
outer marker initially at 1,800 ft when he could have been at 1,400 ft until
intercepting the glideslope outside the outer marker., 1t is possible that the
caplain's proficiency, particularly in instrument meteorolcgical conditions, was
degraded by the lack of recent experience,

There were also aeromedical factors which could have contributed to a
continued unintentional descent, Because of the onset of hypertension i 1953
from a history of glomerular nephritis leading up to & sympathectomy in 18963, he
was perinanently removed from duty involving f{lying as & pilot in the U.S. Marine
Corps. He was able to continue his career in commericial aviation wicth the
requirement for close cardiovascular monitoring by the FAA even though the
results of repeated evaluations were ccuivocal medically. At the time of the
accident, the exercise of his Airline Transport Pilot Certificate was limited to
operation under 14 CFR 135 because of the existing "over 60 rule" contained in 14
CFR 121.

A review of available medical records for the captain revealed findings
of significance relating to preexisting disease, In addition to nonspecific eleetro-

cacrdiogram chenges, abnormal blood chemistry determinations were apparent.
Both blood urea nitrogen levels and urie acid levels were elevated. In additic:. to
these, and of even more significance, fasting blood sugar was elevated or one
occasion and was lower than normal on another, indicating the p:-obable existence
of an error in glucose metabolism and a possible predisposition to hypoglycemia.

Whiie the existence of hypertensive cardiovascular disease was well
documented in medical evaluations since 1953, ¢he fact that the captain had
suf fered a subcelinical myocardial infarction sometime before the accident was not
detected by the required cardiovascular evaluations for continued FAA certifi-
cation. The presence of the well healed myocardial infarct was noted on the
postmortem examination after the accident. Of turther significance, and also not
detected by the required stress testing, were the atherosclerotic changes in the
left anterior descending coronary artery resulting in from 40 to 70 percent
occlusion.

The human facters investigation revealed that the captain was
currently taking polythiazide and allopurinoi. This information was not reported by
the captain on his FAA physical examination form, and the AME denied knowledge
of the captain’s use of medication. However, the captain's past military medical
records did indicate the use of these drugs. Polythiazide is a diuretic commonly
used in the treatiment of hypertension, and allopurinol is prescribed for the treat-
ment of gout. While both drugs are among those which can be "waivered’ by the
FAA for pilot certification, such a weivir .ad not been considered in the
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captain’s case beeause the AME and the FAA were no! aware of their ",
Postmortem toxicologic studies did not reveul the presence of these or other drugs,
hut discussion with the toxicologis. at the FPAA's Civit Aeromedieal Institute
indicated that these particular drugs were diffrcuit to detect in therapeutie levels.

Recause he was in management at Air New England, the captain flew
only accasionully as a replacement pilot. Eariy in the mornming, on the day of the
aceident, he had been notified that he was needed to replace a tine pilot and he
reported for duty about 0845 for & scheduled 12.5-hr duty day. At 1830 at Hyunnis,
after several changes in the flyving schedule during the day, he had anticipated the
end of his duty day and was visibly upset when informed that it was nccessary to
extend his dav for about 5 hrs to fiy additional scheduled flights.

The accident oceurred ahout 2248 during the 15th approach for landing
at the end of & 14-hr duty dav. A 14-hr duty day including 2 hrs 16 min actual
flight time and 15 approaches in an aireraft well known fo~ its durk, noisy cockpit
environmeat would almost certainly hat e produced some aegree of pilot fatigue
even in the hardiest individual and particularly in anndividual whe was almost 61
years old and had chronie hypertensive cardiovaseuiar disease. The probability also
exists that the caplain was predisposed to hynoglyeemin because of an apparent
error in glucose metanolism -- it is significant that his only known food intele
during the 14-hr duty day was a Danish pastry ar’ 1 cup of coffee during the late
afternoon while on the: giound between flights. Symptoms of hypoglycemia such as
subtle mental confusion, cluwing of cognitive processes, and diminution of
psychomotor anility cannot be dictinguished from symptoms of fatigue and, even
when nild, would certainly contribute to the effects of fatigue.  These
physiological factors ‘vhich are known contributors to the degradation of huinen
performance. were furthier compounded by the captain's emotionsl upset over the
erteasion of his duty day.

The Safety Board believes that the multiple stresses which contributed
to the captain's physiotogic fatigue, in concert with his personal {lying habits
(disregard for procedures and lack of communication with his first officer) and his
age, contributed greatly to a marked human performance degradation.

2.3 The First Officer's Role

The DHC-6 cockpit is dark and it is difficult for one piiot to sec and
assess the actions of the other pilot. Further. neither pilst can easily see the other
pilot's flight instruments. The cockpit is alse noisy, making verbal communication
difficult except by use of headsets and interphone. The captain was a company
vice president with over 20.000 flighthours who was known to rarely acknowleoge
:hecklist items or other callouts from any first officer. The first officer, although
previously qualified in the DHC-6, had only been with the company for 2 months.
For the first year, pilots are on probation, are not represented by the pilot's union,
ard may be terminated with or withaut cause,

l. was within this vironment tha! the first officer's role in this
necident must be evaluated. The first officer testified that he made all of the
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required callouts exeept the "no contact” call sna thet the captan did not
acknowledge ary of his ealls, Beeause the captain rarely acknowledged ealls, even
calls such as one dot low, this lack of respornse probably would not have alested the
first officer to any physiologic incapacitation of the captain, However, the first
officer should have been coneerned by the aireraft's steep glidepath, excessive
descent rate, and high airspeed. These three factors limited the amount of time
available to the lirst officer to react once Flicht 218 descended threugh the
decision height,

ihe poor altitude and piteh controi exhibited by the captain and the
steep descent rate that (he aireraft achieved should have alerted the first officer
t0 the existence of an abnormeal situetion. However, a flight simulator stud, of
subtle incapacitation condueted by United Air Lines demonstrated that recogiition
of the phenomenon by the other crewmember is o difficult task. 5/ In the United
simulator studv, when the captain feigned subtle ‘noapacitation while flvirg the
aireraft during an approach, 23 [‘ercent of the aireraft hit the "ground,” The study
alse showed a significant reluctance of tne first officer to take control >f the
aircraft, It required bhetween 30 see and 4 min for the other ¢rewmember tc
recognize the caplain was inespaciteted and to correet the situation. Tre first
officer of Flight 248 had 1 min 9 «ec from the outer marker to impaect. [t (3 quite
possible that the first officer also was suffering from fatigue which duvlled nis
senses and reactions,

If Flight 248 was descending at 1,488 ft/min, it would have .escended
from the decision height te impact in about 6 see and from 100 ft belov. decision
height to impact in 2 see. The short time avatlable from decision height to impact
coupled with a usual nonresponsiveness ol the ecaptain to cailout. made it
extremely difficult, if not impossible, for the first officer to detcet a deteriorating
situation and react once he called decision height und verified that no approach
lights were visible, The Safety Board believes that the limited time from descent
through the cecision height to impact combined with the previously cited factors
made the possibility that the first officer could have successfully assuimed coiirol
of the aircraft after decision height extr- wely remote. However, the Safety Board
also believes that the first officer should provide the maximum feasinle redundancy
in the cockpit during a landing approceh. The gross deviation ‘rom glidepath,
descent rate, and aiispeed should have alerted him to the possible need for further
action on his part during the latter stages of the approach.

2.4 Surviy ability Aspeets

Assuming that the aircraft's groundspeed was 120 kns and the rate of
descent was 1,488 ft/min, the aireraft’s initial impact with tle trees was at a
velocitly of 201.37 ft/sec at an angle of 6.97° Since the airereft descended to the
ground through trees, the rate of the onset of g-ferees, both vertical and
horizontal, was assumed to increase linearly as the aircraft impacted the lower,

5/ "Study ~f Simulated Airline Pilot Incapacitation: Phase II, Subtle or Partial Loss
of Function," Aerospace Medicine, Volume 42, Number 9, September 1971, This
flight simulator study culminated in a training film.




larger, more rigid tree trunks. Vertieal and horizontal stopping distances, ineludirg
airframe crushing and earth ccushing plus the distance traversed were 30 ft and
305 ft, respectively, Thus, the resultant g-lcads along the horizontal and vertical
axis of the aircraft were determined to be 5.6% g's and 0.14 g, resgectively. These
peck g-forces are a best estimate of the probable mugnitude of the crash forees
experienced in this accident by those individuals not located in the aren of
destruction. These estimated g-loads seem to be consistent with what was seen
within the aireraft because the horizontal decelerative forces were below the
design load of 9 g's where failure would normally be expeected. In addition, the
vertical g-loads were ceseribed by paszengers as merely resempling moderate
turbulence,

Crash survivability in general refers to structural crashworthiness, tie-
down chain strength, occupanl scceleration environment, interior environment
hazards, and pesterash hazards. In this aceident, the first four survivability
fuctors were significant. However, posterash hazards did net develop mainly
because there was no posterash fire,

Considering the aireraft's crashworthiness, the struetural integrity of
the aireraft's fuselege was compromised primarily in the cockpit regica. The cabin
remained virtuallv intact except for some floor disruption and tree penetration
localived at the left front, The failure to maintain & living space for all occupants
during the crash sequence was exhibitced by the complete destruction. by multiple
tree impacts, of the left side of the cockpit and a small poition of the left front
cabin., This eacroachment into the occupant environment produced the more
scrious and {atal injuries.

The tie-down chain for passenger seats was actually severed at only one
seat location due to decelerative forees, The seat failure was influenced by local
fuselage deformation. Seat unit 4BC collapsed because the sidewall buckied and 8
missing locking pin on the side wall attach fitting permitted the side wall
attachment button to puil out of the track., Once the side wall attachment was
compromised, and because the inboard seat iegs were hinged at the seat pan, the
seat collapsed. Consequently, under the decelerative forces, the seat leg attach
buttons were sheared off. iiowever, the collapse of the seat did not produce any
significant injuries. Nevertheless, the injury potential of seat fatlures of this
nature in this and other survivadle accidents is considerable.

In addition, the failure of the pilot's restraint systemn at the buckle did
not influence his chance for survivel. Although he was ejected from the aireraft as
a result of this railure, his fatal injuries were ceused by trees impacting the left
coakpit and by the coliapsing cockpit structure as the aircraft descended through
the trces. it was during this portion of the erash sequence that the restraint
system buckle sustained a direct impact, most likely from the collapsing
instrument panel or other nearby structure. This blow broke two spacers inside the
buekle, thus permitting the retraction of all of the springloaded dogs whizh held
the lapbelt und shoulder harness inserts. This action relcased the entire restraint
system inctuding the fixed left lapbelt, permitting the captain to be thrown clear
of the wreckage when the gireraft came to a stop.
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The struetural deformation and resultant dissipation of energy which
occurred when the aireraft collided with the trees served to reduce tte magnitude
and to extend the duration of the decelerative forees imposed on the cecupants
seated aft of the area of the destroyed section of the cabin, The reduced forces
resulted in much less severe injuries in most cases, as compared to those injuries
sustained by occupants exposed te the blunt impact forces causcd by the
pencliating trees. Most of the serious injuries were due to secondary impacts with
bulkeads, seatbacks, and ashtrays., The severity of the injuries sustained by the
two passengers who were not wearing their lapbelts could have been markedly
reduced had they becn restrained and p- oerly positioned in their seats, The
occupant acceleration environment for most of the passengers was within
strvivable limits, and the interior environment hazards produced injuries to both
restrained ar.d unrestrained passengers.

This aceident must hbe considered partially survivable since several of
'he survivability factors were violated and since fatalities occurred. A definttion
of a sucvivatble tccident is one 1n which the forces transmitted to the occupant do
7ot exceed the limits of human tolerance to a’» upt acceleration, cither positive or
wegative anc in which the structure in the occupant’'s immediate environment
remains substantially intact to the extent that an occupiable volume is provided for
the occupar ‘s throughout the crash sequence. In this accident, only a portion of
the aircraft fuselage's struetural integ-ity was breached and only some of the
occupanis were exposed to decelerative forces beyond the limits of human
tolerance,

2.5 Flight Kecorders

The investigation of this accident was made more difficult by the lack
of definitive inforration concerning the uaireraft's actual flightputh and the
flighterew's actions and procedural conduct. Information from a flight data
recorder and a cockpit voice recorder would have provided invaluable information
and would have contributed significantly to the total investigative effort., The
Safety Board believes, as it has stated in the past, that these recorders are
virtually a prerequisite to improvements in safety in commuter/airtaxi operations
invelving complex multiengine aireraft.

3. CONCLUSIONS

" .ndings
The flighterew was propely certificated and qualified.

The aireraft was properly certificated and maintained according
to approved procedures,

The aircraft was 220 ft ligh at the outer marker.

'The distarce fiom the aircraft's last plotted position ‘o impact
vias 1.29 nmi,
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From the anecraft's last pletted position to impaet, the aireraft
descended at 120 ¥ns ground speed with a descent rate of
1,488 ft/min and a descent angle of 6.976°,

The aircraft descended from the decision height to impact in
6 sec.

The captain was almost 61 years old, a company vice president,
and a purt-time line pilot for 14 CFR 135 operations only.

The first officer had been with the company only 2 months,

The captain may have lacked proficiency in the DHC-6 as he had
flown only 12 hours in the 90 days preceding the day of the
acecident.

The captain's lack of recent flying time in instrument meteorolo-
gical conditions may have rcsulted in deteriorated instrument
flying proficiency.

The captain had developed hypertension while in military service,
Both his military and FAA medical rceords reflect the existence
of hypertensive caidiovascular disease.

The captain’s FAA medical records indicate nonspecific electro-
cardiogram changes, abnormal blood chemistry, and occasional
elevated fasting blood sugar.

The captain's autopsy findings revealed a weli healed myocardisl
infaret and a 40 to 70 percent occluded lelt anterior coronary
artery,

The captain was taking polythiazide, a hypertensive medication,
and allopurinal, a gout medication.

The captain listed no medications on his most recent FAA medical
application form; however, his military medical records indicate
the use of these Crugs. Both drugs can be waivered by FAA AME's
if the use of the drugs is known,

The captain's only known focd intake occurred in the late
afternoon betwesan flights,

The Hyannis weather was near approach miniinums which forced
the flighterew to fly the ILS and significantly increased the crew's
workload.

The crew had worked to a 14-hr duty day involving 9 hrs 15 min of
flight time.
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The captain was outwardly upset when ordered to undertake
additional flights at the conelusion of his antieipated workday.

The probtability of the first officer recognizing and reacting to
any possible physiclogie incapacitation in the captain was remote,

Two passengers were not wearing their lapbelts,

Longitudinal erash loads were estimated to be 5.7 g's, which is
within the iin *< of human tolerance,

Vertical crash loads were »stimated to be 0.14 g which also is
within the himits of humun tolerance,

The struetural integrity of the aireraft's occupiable volume was
partially compromised.

There was no fire,

The fatal and more serious biunt trauma injuries of the ocecupants
in the front of the aireraft were a direct result of the loss of
strictural integrity in this area because of impact with trees.

The less severe injuries were caused by secondary impacts with
surrounding structure such as seatbacks and bulkheads,

The aceident was partially survivable since the major part of the
occupiable volume was virtually intact and the decelerative
forces were within the limits of human tolerance.

3.2 Probable Cause

The National Transportation Safety Board determines that the probable
cause of the accident was the {sailurz of the flighterew to recognize and react in a
timely manner to the gross cdeviation from acceptable approach parameters,
resulting in a continuation of the descent well below decision height during a
precision approach without visual contact with the runway environment.

Althotugh the Bourd was unable to determine conclusively the reason for
the failure to recognize and react to the gross deviation, it is believed that the
degraded physiological condition of the captain seriously impaired his performance.
Also, the lack of adequete crew coordination practices and procedures contributed
to the first officer's faiiure to detect and react to the situation in a timely manner.

4. SAFETY RECOMMENDATIONS

As a result of this aceident, and other eommuter air carrier accidents,
the Safety Bcard issued the following recomniendation to the Federal Aviation
Administratior on Octceber 17, 1978:
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Expedite rulemaking which would make the flight time and
duty time limiiations, and “est requirements for commuter
air cerriers the same as those specified for domestic air
carrier ecrewmembers under 14 CFR 121. (Class 1, Priority
Action) (A-79-81)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

JAMES B. KING
Chairman

EL.WOOD T. DRIVER
Vice Chairman

FRANCIS H. McADAMS
Member

PATRICIA A. GOLDMAN
Member

G.H. PATR!QK BURSLEY
Member

January 3, 1980




5. APPENDIXES

APPENDIX A

INVESTIGATION AND HEARING

Investigation

The Safety Board was notified of the aceident about 0310 e.d.t., on June 18,
1979. The investigative team went immediately to the scene, Working groups
were established for operations, air traffic control, systems/structures,
powerplants, maintenance records, human factors, and weather,

Participants in the oanscene investigation included representatives of the
FAA, Air New England, Inc., deHavilland Aircraft of Canada, Ltd., the Air Line
Pilots Association (ALPA), Pratt & Whitney Division of United Technologies
Corporation, and Hartzell Propeller Company.

2. Public Hearing

A 2-day public hearing was held in Cambridge, Massachusetts, beginning
Sepiember 13, 1979 Parties present at the hearing were Air Jew England, Inc.,
FAA, ALPA, and the Transport Workers Union.
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APPENDIX B

PERSONNEL INFORMATION

Captain George Edward Parmenter

Captain George Edward Parmenter, 60, had beer with Air New England since
its formation and was a vice presideint of the conipany. He held Airline Transport
Pilot Certificate No. 102193 for airplaine multiengine land and single 2ngine land
and sea., He was a certifieq flight instructor-- airplane and instruments. He had a
first-class medicul certificate dated February 14, 1979, with the himitation that
"Holder shall wear glasses which correct for near and distant vision while
exercising the privileges of his airman certificate.”

Captain Farmenter passed his lesi proficiency check iri the DHC-6 on
June 12, 1979. He had accumulated about 25,101 total flight-hours, 951 hours of
which were in DHC -6 aireraft. His total instrumernt time was 3,542 flight-h. irs.
His flying time during the last 90 days and 30 days were 21 hra 16 min and 12 hrs
16 min, respectively, ineciuding the time accuriulated on the day of the accident,
In the last 24 hours he had flown 9 hrs 16 min. His dutv time for the iast 24 hrs
was 14 hrs and his rest period in the 24 hrs before reporting for duty on the day of
the accident was over 20 hrs,

First Q{ficer Richard Daniel Roberti

First Officer Richard Daniel Roberti, 32, was Firea by Air New England, Inc.,
in April 1979. He holds Airline Transport Pilot Certificate No. 2016426 for
airplane singie- and multiengine land. He has a first-class medical certificate
dated March 12, 1979, with the limitation that "Holder shall wear corrective lenses
at all times while exercising the privileges of this airman's certificate.”

First Officer Roberti had passed his DHC-6 flight check and was qusiified as
a first officer on May 2, 1779, He had accumulated about 4,362 flight-houis,
102 hours of which were in DHC-& aircraft. His total instrument time was
429 hrs; total night time was 502 hrs. His flying time during the last 30 days
was 64 hrs 16 min. including the time accumulated on the day of the accident. In
the last 24 hours he had flown 9 hrs 16 min. His duty time for the past 24 hours
was 14 hrs 30 min and his rest period in the 24 hours before reporting for duty on
the day of the accident was over 20 hrs,




APPENDIX C

AIRCRAFT INFORMATION

DeHavilland DHC-6-300, serial No. 245, was owned and operated by Air New
England, Inc. It was certificated and maintained accerding to procedures approved
by the FAA. At the time of the accident, the aircraft had accumulated
17,058.2 flight-hours; 82.4 flight-hours had been flown since the last major
inspection.

The aircraft was equipped with two Pratt & Whitney of Canada, Ltd.,
PT6A-27 turboprop engines and two Hartzell Propetler, Ine., Model HC-B3TN-3DY,
three -bladed propellers,

Engine Data

Installeg position: Left Right
Serial numbers: PC-E30160 PC-F40137
Total times (}us): 16.415.7 16,631.8
Total eveles: 30.509 31.234
Time since last overhaul

(hrs): 6,5492.3 6,938.4
Date of installation: 01-02-78 01-03-79
Date of manufacture: March 1969 February 1969

Propeller Data

Installed position:
Hub serial number:
Total time (hrsk
Time since last
overhauls {hrs):
Date of installation:
Date of manufacture:

Left
BU4193
8,379.1

1,834.9
08-10-78
07-30-73

Right

BU2504
Unknown

1,424.6
03-05-79
04-05-69




