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NATIONAL TRANSPORTATICN SAFETY BOARD
WASHINGTON, D.C. 20554

AIRCRAFT ACCIDENT REPORT
Adopted: September 30, 1986

BAR HARBOR AIRLINES FLIGHT 1808
BEECH B£-99, N30OWP
AUBURN-LEWISTON MUNICIPAL ATRPORT
AUEURN, MAINE
ATJGUST 25, 1985

SYNOPSIS

Abcut 2205 e.d.t. on August 25, 1985, Bar Harbor Airlines Flight 1808, =2
Beech Airersit Corporastion Model 99 crashed asbout 1 mile southwest of the Auburn-
Lewiston Municipal Airport at Auburn, Maine, while making an instrument landing system
{(ILS) approach to runway 4. The weather was indefinite 300-foot ceiling, skv obscured,
visibility 1 miie in light drizzie and fog. The {light was a regularly scheduled commuter
flight between the DBoston-Logan International Airport and Bangor, Maine, with
intermediate stops at Auburn, Augusts, and Waterville, Maine. All six passengers and the
two flichterew members were killed in the accident. The airplane was destroved by
impaxt forces and posterash fire.

Tne National Transportation Safety Board determines that the probable cause
of the aceident was the captain's continuation of an unstabilized approach which resulted
in & descent welow glideslope. Contributing to the unstebilized approach was the radar
controliers issuance and the captein's acceptance of a nonstandard sir treffic control
radaer vector resulting in an excessive intercept with the localizer.

1. FACTUAL INFORMATICN

1.1 History of the Flight

About 1400 1/ on Sundayv, August 25, 1985, the relief flighterew for N300WP, a
Beech Model 89, reported for duty st the Bar Harbor Airlines’ operations department in
Bengor, Maine. Thev were scheduled to make four trips between Bangor and Boston,
Massachusetts, with en route stops at Auburn {Auburn-Lewiston), Augusta, and Wsaterville,
Maine. The flighterew that had flown four {rips with N30OWP eariier that dav had a brief
discussion with the relief flighterew in the operstions office. Reportedly, the relief crew
wes in good spirits and did not express any problems or eoneerns.

The off-cduty crew reported that their flights had been routine and thet there
were no discrepancies with the airpiane. The eaptain seid that he considered N300WP to
be one of the better airdplanes in the airlines fleei. He glse said thet the two instrument
landing svstems {ILS} on board the sirplane ”. .. cross cheeked well . . .7 and that the two
altimeters were within 20 feet of each other. The first officer remembered that theyv had
encountered some "pretty goed showers en route to Boston.”™ At that time, the weather at
Boston was 4,500 feet overcast and 10 miles visibility,

1/ All times herein are eastern davlight, based on the 24-hour clock.
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N200WP departed Bangor as flight 1793 at 1530, 15 minutes late, for Boston.
The airplane flew in continuslly dJeteriorating weather conditions throughout the
efternoon and early evening. The erew returned to Beagor about 1824, 25 minutes late.

N30OWP was scheduled to depart for Augusta st 1815 as flight 1755. The
ai~line flight follower on duty explained to the captein by telephone that there would be g
change in the schedule because of air traffic control {ATC) delays and that at Boston, the
return trip would be designated as flight 1808 instead of {lizht 1788. Flight 1788,
normally was scheduled to depart Boston at 2813 and arrive in Bangor at 2150 on Sundsy
only. Flight 1808 is normally scheduled to depart Boston at 2040, arrive st Augusta at
2140, arrive at Waterville at 2159, and arrive at Bangor at 2235 only on Sundav. The
company added a passenger stop at Auburn-Lewiston.

Abcut 1840, the sairplene departed Bangor as flight 1755 and arrived at
Aungustg gt 1905, 39 minutes late. At 18913, it departed Augusta and arrived in Boston at
2813, 25 minutes late. While in Boston, the flight follower contacted the captain and told
him that, although there were ticketed passengers for each scheduled stop, he could
overily any stops if the passengers ¢id not show up for those destinations because there
were no passengers scheduled to be pieked up gt those sirporis. Six passengers boarded
the airplene slong with 10 passenger bags and two meil pouches; two passengers were
schecduled to be taken to Auburn-Lewiston, three to Augusts and one o Waterville.
Originglly, there were eight passengers, but two were transferred to 3 non-stop company

flight to Bangor.

At 21040, the weather st Auburn-Lewiston was indefinite ceiling, 300 feet
coseured; visibility—1 mile in light drizzle and fog; altimeter—30.24 inHg. The Augusts
weather was: indefinite ceiling, 100 {. =t obseured; visibility--3/4 mile in lght rain and
fog, altimeter--36.27 inHg. At Waterville, it was indefinite ceiling, 400 feet obscured,
visibility—-1 mile in light rain and fog, sltimeter--20.25 inHg.

The aivline ramp agent used & ground powsr unit to sssist in starting the
sirplane. At 2117:08, the ceptain contacted Roston Clesrsnee Deliverv and advised that
they were en route to Audburn-Lewiston. The clearance deliverv controller replied, ™I
show vou going to Augusta, is that correct?” The captain replied, "It's ‘otally changed,
first ah well fake the one to Auguste and chenge it en route.” The controiler gave the
fiight the foflowing clearance: 7. .. Augusta Logan three, Pease [PSN VOR] as filed,
seven thousand will be the {inal, squawk 5374 ...7 The crew was advised that there would
be sbout a 25-minute delay, but at 2178:I7, ground control cleasred the flight to taxi to
runway 4L; the sirline ramp agent deseribed the departure as routine. The altimeter
21iing given by ground control was 30.19 inHg. At 2130:18, flight 1808 was cleasred for
tekeoif and instructed to turn ieft to 350° The first officer scknowledged the
ingtructions. At 2131:33, radsr coptact with the flight was established, and it was elesred
12 5,300 feet mesn see level {m.s.l. 2/ Flight 1208 was instructed to proeeed diraet to
Pease VOR &nd to elimd and meintain 7,008 fest.

At 2137:24, the first officer contacted Pease Approseh Control while the
girplane  was passing through 35,500 fzet and requested t¢ go direet to the
Henrebunx {ENE) VOR. The sltimeter setting given was 30.21 inHg. Approach Control
initially clesred the flicht to Auguste, but the captain requeste? that his destination be
changed o Auturn-Lewiston and requesied ENE 038 radisl fransition %o intercept the
iozalizer 15 mmway 4. Abour 2142, sgpproech control clesred the flight to
Auburn-Lewiston via direet Femneburk a2t 7,000 {eet and told the flight to contact
Portiand Approach Contrel. The captain acknowledged the transmission. {See figure 1.)

27 Al gititudes herein wil be m.s.l. unless otherwise noted.
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At 2149:34, flight "808 contacted Portland Approach Control, and reported
ievel at 7,000 {eet; the sirplane was given an 2ltinreter setting of 30.25 inHg, which the
first officer repeated. Three minutes later, the {irst officer requested a lower altitude
and wes told to descend and meintain 5,600 feet. After the captsin clarified their
destination with Portlend Approach Control and confirmed that he was on the ENE 036°
redial, he was instructed to descend and maintein 3,000 feet and was provided the
following Portland weather at 2153:56: Mesasured ceiling—200 feet overeast; visibility—
1 374 mile, light rain and fog; winds—0%0° 2t 5 knots.

At 2158:38, Portlgnd transmitted, ™. ..one two miles south of Lewie {final
epprogch fix), cleared ILS rmimway 4 aporoach, maintain three thousand until erossing
Doley {intersectioni.™ The first officer acknowledged the clearance. (See figure 2.
According to the controller the flight appesred on course and he then turned his attention
to other traffic be was working in the area of Portlend and Navy Brunswick.

The radar conircller who handied flight 1808 was wor<ing the north and south
radsr positions ccmbined. He had been working the 1508 {o 23020 shift and hed been
working for about 30 minutes after taking a bresk before working the flight. At the time
the contreller was working fHgh{ 1808, he was also hendling three other airpianes
goprosching Portlend for ILS spproaches and & fourth airplane transiting the area: People
Express {PEX) Flight 391, a8 Navajo N791, & Bar Harbor Flight 796, and another Bar Harbor
Flight 202 going 1o Navy Srunswick.

The controlier had PEX 381 on & heading of 060° a1 4,800 feet for an intercept
to the ILS final approsch course {1129 to rumw-v 11 at Portland. Tie had the Navajo
cleered to 3,000 Teet on a 360° heading to intercept the final spproach course and had told
the pilot he was No. 2 to land behind PEX 391 {B727). The controller then told PEX 391 to
Neep nis speed up &5 much as feasible snd that it was number one to land. Next, he
instreeted the Navejo to tura right fo 2 heading of 080° and to descend and meaintain
1,808 Teel until established on the ceslizer: he told the pilot he was 7 miles from the
cuter marker and clegred him for the ILS approgzch. Then the controller instructed
PEX 381 that it wes 5 miles from the outer mearker, tcld him to maintain his present
heading and 3,000 feet until esteblished on the localizer, and clegred it for the ILS
gporoach. Thirty-live seconds lzter, the Navejo was descending through 2,400 feet and
he controller askes the piiot o reduce his speed. The cenircller further advised PEY 391
o meintain 3,208 {eet. Beecause he needed to separate PEX 391 and the Navajo by 3 miles
when he oniy hed 2 I-mile sepsration, he held PEY 391 at 3,000 feet longer then normel.
As 2 result, the llighterew of PEY 391 toid the controller that thev had a full scele
downwerd dellection of the glidesiope indicator needle and that thev would have to maske
= 380° turn in order to make another sttempt st the ILS spproseh. At that point, thev
were ahout 1 mile from the outer marker; the published crossing altituce st the marker is
1,800 Ieet. However, the controller told them that thev eouls start their descent st that
time. PEX 381 declined and obtained clearance for & 360° turn before deginning its final
aporoesh.

About Z209, gecording to the Bar Harbor station agent {weather observer)
locgted in the terminal building at the Auburn-Lewiston Airport, flicht 1808 called him
anc oblained the folowing Auburn-Lewiston weather: Indefinite ceiling—3C0 feet

chscured: visibility—1 mile, light drizzle; wind—020%at 4 mots; altimetler~~30.24 inHg.

At 2201:33, efter noticing {light 1888 was eest of course, the Portland
Approgeh controller asxed the fiight If it was receiving the Lewiston loealizer. The
ceptein replied, "Not vet we havenm't intercepted.” The spprogch ccntrolier stated,
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"Roger, turn left heading three four zero, show you slightly right of it.” The captain
replied, "Okay." TForty-five seconds later, the controller stated, ™. .. You're over Lewie
now you receiving it?" The first officer said, "Affirmative.” The controller then stated,
" . .T8dar service terminated contact Lewie Unicom for advisories report missed
epproach this frequency or on the ground 124.05." The first officer acknowledged the
instructions, and that was the last transmission frem the flight. At 2213, Augusta Flight
Service Station eslled Portland Approach and advised the controller that, sbout 2205,
there hed been an aireraft accident sbout a mile southwest of the Auburn-Lewiston
Airport.

At the time of the sccident, two witnesses were driving north, generally
perpendicular to the airplanes flightpath to the runway. The passenger stated that she
observed & cluster of red lights and "suddenly the plane dropped very quickly ss a
helicopter would do...." She stated that the airplane then flew level and disappesred
from her view. Within a few soconds she saw two "explosions,” which the driver deseribed
8s, " . . like nepalm. ...® The witnesses said there wsas ocessionsal light mist in the sir,
but they were able to see the airplane lights eclearly. The driver ssid he could see the
airpert beacon clearly when he was sbout 1 1/4 miles south ¢f the airport.

ther witnesses stated that the airplane was not on the normal flighipath to
the runway and described the engine noise as jouder then normal. They said that there
were two separate explosions. The station agent &t Auburn-Lewiston estimated that at
2207, the runway lights came on. He stated that he did not hear or see the airplane nor
did he hear the crash- He observed emergency vehicles in the area of the crash site about
2215. Witnesses close to the runway observed that the approach lights were on at the
time of the aceident.

The airplane crashed 4,007 feet from the approseh end of runway 4 and
440 feet to the right of the extended centerline of the runway =at coordinates
44°02'227 N Jatitude, 70°17730™ W longitude. (See figure 3.)

iz Inwries to Persons
Injuries Crew Passengers QOthers Total
Fatal oA 8 a 8
Serious 0 0 6 0
Mlinor/None 0 e o ]
Total 2 5 v 3
i.3 Damsge to Aireraft

The agirplane was destroyed by impaet forces and posterash fire,
i.4 Other Damage
Tree and ground demage.

1.5 Persormel Information

The flighterew was qualified to eonduet the flight. The captain was emploved
oy Ber Harbor Airlines on April §, 1884. He held an Airline Transport Pilot certificate
gnc was quelified es pilot~in-commend in the Beech 9% on Jume 3, 1985. He had an

S,
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estimated 3,153 hours of total flight time, 504 hours of which were logged in the
Beech §8. His total pilot-in-command time in the Beech 9% wss 212 hours. His first elass
medical certificate was current and contained the limitation that lenses must be wern to
correct for distant vision.

The first officer was emploved by the airline on Mayv 28, 1885. He held &
commercial pilot certificate and & flight instructor certificate with instrument ratings.
He received his first and only proficiency check in the Beech 99 on June 21, 1985, He had
an estimated 1,433 hours of total {light time, abuut 153 hours of which were logged in the
Beech 88. His first class mediesl certificate was current and contained no limitations.

In the 90 days preceding the acecident, the captain had worked 53 days, 14 of
which were worked in the preeeding 30 days. He had been on vacation with his family
from July 31 to August 8. He and the first officer flew another Beech 99 together on
August 16 into Auburn-Lewiston. There was no séverse westher conditions on that dav.
The eaplain had been on duty from 0625 to 0905 the dav before the sccident.

The first olficer had been on duty 38 of the 66 davs sinece he started flight
training. He had worked 15 Gavs in th» preceding 30 deys. He had been on duty for about
13 hours on Fridey, 2 days before the aceident. He had ealled the company and requested
sicK leave on Saturdey. Leave was requested because of an ear oroblem, but this was not
known itc the n~ompany. No information was available regarding the degree of
pein/discomiort he was suffering. {See chart below.)

Duty Time Schedule
August 18-24, 1985
Captain First Officer
Date On Off Hours On  Off Hours
8/18 1255 2158 8.1 08505 1525 6.4
g/19 OFF 1215 1525 3.2
8720 1443 2250 8.1 OFF
8721 1500 21286 2.3 OFF
8722 0625 0885 2.7 OFF
1839 2.28 2.5
8723 0625 0805 2.7 0805 2038 12.8
1840 2126 2.5
8/24 0625 0805 2.7 SICK
Total 32.8 Toted 22.2

The Portiand Approach controller who handied flight 1808 was emploved by
the Federal Aviation Administration (FAA) and assigned to the Portland control fower on
April 18, 1982. He was designated a full performance controller on May 22, 1984. He
neld a current medical certifieste. He had gained previous radar approasch control
experience with the United States Air Foree from 1974 to 1978.

Bar Harbor's station agent in Auburn-Lewiston held a current certificate
issued bv the National Weather Service (NWS} on March 8, 1982, o take surface weather
observations. (See appendix B.)




1.6 Aireraft Information

Beeeh Aireraft Model 99, N30O0WP, powered by twin Pratt & Whitney PT-6
turbopropeller engines, was & 15-passenger, nonpressurized commuter airplane first ¢vpe
certificated in May 1868. Its maximum allowable takeof! gross weight was 10,400 lbs.
with a center of gravity range from 179.0 to 195.0 inches aft of the datum line located at
the nosewheel. Its maximum landing gross weight was 10,400 Ibs. It had scceumulated
about 30,335 operating hours at the time of the socident.

1.6.1 Weight and Balance

According to Bar Harbor Airlines' procedures, the first officer enters the
weights of the airplane, crew, passengers, carzo, and fuel on an approved airline weight
and baiance form. The airline .ses en FAA approved aversge weight for passengers
{165 Ibs.; and baggage (23.5 Ibs.) for this purpose. The captain caleulates the center of
gravity {c.g.) and signs the form as does the station agent on duty. The flighterew keeps
the original which is to be returned to the operstions department at the end of their flicht
duty, and a copy is given to the ramp agent before the start of any particular flicht.

Neither the copy nor the original weight and balance form for flight 1808 was
found. The airline speculated that the copy was rewurned to the captain for revision when
two passengers were transferred to the nonstop flight to Bangor and that he forgot to
return the copy to the remp agent. The weight of the pavioad and fuel for the return trip
to Bangor would not have exceeded the takeoff weight limit of the airplane. In an
attempt to determine the most probebls weight and the e.g. of the sirplane at takeoff and
at the time of the accident, the Safety Board performed worst case forward and aft e.g.
caleulstions.

The weight of the =airplane was computed to be 9,280 lbs. at takeoff and
8,880 1bs. at the time of the aceident. The worst case forward e.g. was at 178.0 and at
i77.3 inches for takeoff and landing, respectively. The worst case aft c.g. wss at 192.5
and at 182.4 inches for takeoff and landing, respectivelv. The most probable eg. was
computed at 185.67 and at 185.24 inches for tskeoff and landing bated on & random
placement of the passengers in seat rows 2, 4, and 7. In either case, the center of gravity
was within the c.g. envelope of the airplane.

1.5.2 Maintenanee Discerepancies

The airplane was maintained under a Continuous Airwcrthiness Maintenance
Inspection Frogram approved by the FAA. The program consists of a preflight inspection,
a §0-hour inspection, and a detailed progressive inspection every 500 hours. It also
ineludes on-condition or hard time repairs or overhasuls of components or appliances,
Avionies equipment and system checks are required to be accomplished every 12 months.
The engines were under g slightly different inspection interval and in gecordance with
manufacturer recommendations.

Safety Board investigators reviewed maintenance records voverine a 1-vear
period from August 1984 to August 1985. The review showed 8 trend of
navigation/communication equipment diserepsncies ir-»lving N30O0WP from September
1984 to August 1985. The No. 1 navization/eommaunic .on (NAV/CGMM) transceiver was
replaced on eight different ocesasions during the 12-month period: once in September,
October, November, Mayv, August {the dav before the acecident) and three times in June,
The No. 2 NAV/COMM was replaced cnce in September and twice in June.
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Aiso, during this period, there were three discrepancies concerning water
leakage through the windshield seal. According to the maintenance log, the windshield
was last resealed on hMay 21, 1885. On June 5, a pilot believed that water leskage through
the windshield seal caused the No. 1 NAV/COMM to mslfunction, and it was replaced.
Only a visua!l inspection of the windshield sesl was made. Water was not used to check for
additional leaks through the windshield. The next day the No. 1 NAV/COMM was reported
inoperative and repleced; however, water was not sighted as the cause. On June 26,
there was the following writeup "after rain had unbearable statie over radios. No. 2 NAV
unusable en route. No. 2 NAV/COMM replaced and both NAV/COMM conrections
clegned.”

The No. 1 NAV/COMM had been installed since June 6, 1985, but was replaced
the dayv before the accident because it was reported that it would not transm:it. However,
it was determined that the problem was due to a faulity mierophone. Trs No.l
NAV/COMM was later examined gt the airline’s maintenance facility. There was no
evidence of water contamination in any part of the radio. It was subsequently returned to
service. During this 12-month period, the airplane flew a total of 1,436 hours, averaging
120 hours per month.

Spot checks were made of records before March 1985 to determine the
airline’s compliance with its maintenance program. Overall, the maintenance records
system for controlling maintenance and inspections was adequste. On May 16, 1983, Bar
Harbor Airlines recorded compliance with its ™fleet campeaign® direetive to repair
waterlegks &t the windshield area of all 10 of its Beech 99s, which included the aceident
sirplane. The lsst repeirs meade to reseal the windshield seal were made on May 10 and
May 21, 1585

1.7 Meteorological Information

On the dayv of the saccident, there was an east-west oriented warm front
through northern Connecticut and southeastern Massachusetis, North of the front,
including the arees of southern New Hampshire and southern Vaine, the conditions were
characterized by low overcast skies with visibility restrieted by rain, drizzle, and fog.
Wincs were light from north through northeast.

The I1GG srea forecast for Malne showed flight precautions becsuse of
instrument meteorologicsl conditions and obseured mountains. No significant turbulence
or ieing conditions were expected outside convective setivity. The significant clouds and
weather portion of the {orecasi celied {or widespresd ceilings below 1,000 feet with
oroRen o overcast layoers to 30,080 feet and visibility below 3 miles in moderate rain,
Light rain, and fog. There would be occasional 2,009~ to 3,002-foot overcast skies with 3
1o 5 miles visibility ir fog.

The flghterew briefed themselves at Boston on the weather sonditions for the
return flight te Bangor {rom teletype information provided by the airline flicht follower.
The weather information included the current en route surfzce weather observations,
termingi Torecasts, forecast winds and temperatures sloft for the New England area from
the surface to 18,000 Teet, and sertinent Notices to Airmea (NOTAMS)
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The surface weether for the times and loeations were as follows:

Boston - 2052: Ceiling--partial obscuration, messured 300 feet
overcast; visibility—1 1/4 miles, light rein and fog; temperatura—
86° F; dew point—85” F; wind—040° at 4 knots; altimeter—30.17
inHg; remerks—fog obseuring 1/10 skv, drizzle endec, rain began
2023. .

Portland - 2052: Ceiling—mesasured 200 feet overeast; visibility—1
mile, light rain and fog; tempcrature—63° F; dew point—80° F;
wind—100° at 5 knots; altimeter—30.24 inHg.

Auburn-Lewiston - 2150:  Special, ceiling—incefinite 300 feet
obscured; visibility—1 mile, light drizzle and fog; temperature—
80°F; dew point—missing; wind—020° at 4 knots; aliimeter—30.24
inHg; remarks—-last observation.

Augusta - 2052: Ceiling—indefinite 200 feet obscured; visibility—1
mile, light rain and fog; temperature—359° F; dew point—58° T
wind—100° at § knots; aitimeter—20.25 in¥He.

Waterville - 2145: Specizgl, ceiling--indefinite 400 feet obscured;
visibility—1 mile, light rain and fogz; temperature—38° ¥y dew
point—missing; wind—020° at 2 knots: gitimeter—30.25 inHg.

The current terminal forecasts were as follows:

Portland: Ceiling--409 feet overcast; visibility—-1 mile in light
rein end fog; wind--080° at 10 knots, ocecasionallv 500 feet
scattered; ceiling--1,100 feet overeast: visibilitvy—6 miles in fog.

Augustar Ceiling--808 {aet Dbroken, 2,000 feet overcast:
visibility--3 miles In HLght rain and fog: wing--126° at 10 Xnots,
occasionally 500 feet scattered; ceiling--2.000 feet overcast:
visibility~-5 miles In fog. After 2000: c¢eiling—-600 feet overcest:
visibility~-3 miles in light rein &nd fog. oceasionaliy ceiling 300
feet obscured; visibility~~1 mile in light drizzie and for.

The 2000 observed winds aloft gt Portland were as follows:

Direction Speed
Ajtitude {deorees true} knots)
Surface {568 feet) 1R5 3
1,008 ive 8
2,804 148 7
3,300 240 11
5,008 325 148
T.000 225 2¢
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There was no Airman Meteorological Information {AIRMET) or Significant
Meteorclogical Information {SIGMET) 3/ pertinent to ilight 1808% route of flight. A
Center Weather Advisory, issued by the 3oston Air Route Traffic Control Center and
valid from 2025 on August 25 to 0700 the next day, ealled for patehy ceilings at or below
380 feet andfor visibility beiow 1 nile in fog, light rain, and/or drizzle.

Bar Herbor operates a Supplemental Aviation Weather Reporting Station
(SAWRS) at the Auburn-Lewiston Airport. Observations are taken as required in support
of the airlines operations and sre fransmitted to flights by radioc or made availeble on the
ground through the airline’s computer system. The facility wes found umsatisfactory
Guring an NWS inspection on April 11, 1983. Chapter 14, Part B, of the NWS Operations
Manual requires that the NWS inspect SAWRS at Jeast twice each year ond monitor its
observations regularly. The station at Auburn-Lewiston should have been inspected by
persontrel from the NWS Meteorological Observatory at the Portland Internstional
Jetport, Portland, Maine. There was no record that the inspection had been performed in
accordance with the NWS manual. )

The NWS, slong with the Sefety Boards investigator, inspected the SAWRS
facility 2 davs after the accident and found it satisfactory =fter changes were made as 8
result of the previons inspection. The station did not have any equipment to observe dew
point or station besromeiric pressure, bt it was not required tc have the equipment. The
twe sltimeters used to detarinine the current sltimeter setting were checked with a
standard snercid barometer. One sltimeter showed an saverage correction factor of
+0.028 and the other +0.012 inHg. When two gltimelers are used fo determine an
altimeter setting, the altimeter with the lowest barometric pressure reading is used. The
maximum gllowable barometric pressure difference between two aitimeters is 0.65 infg.

The airline’s station sgeni reported that there were no lights to determine
visibility et - ght in the area of the spproech emd of runway 4. The station agent stated
thet this area tended to become foggy before other areas around the sirport. However,
lights were available {o determine the visihility for the ares at the opposite end of
runway 4.

1.8 Aids (o Navigation

The six nevigationsl aids associated with the ILS approach to runway 4 were
ground checked on the day foflowing the sccident by FAA Airways Fecilities personnel
The meter rexdings and other key performance perameters were within established
standards and tolerances. The certification check of the self-monitoring feature of the
ILS was found normel and showed no evidence that the system had failed previously.

An FAA flight irspoction, initiated on the day after the aceident, found that
the initial sporoach segment {from the Kenneburk {ENE) VOR to the Doley interseetion),
the intermediate roproach segment {from Doley to the Lewie nondirectional beacon
{NDB}}, lJoeatrr outer marher \LOM), radar coverage, and the approach and runway lights
were aligned properlv and performed within esteblished standards. The ENE VOR was
misaligned by a degree, and there was a 2.5% bend in the 036° radial at 20 miles. These
errors are within FAA toierances.

3/ AIRMETs are inflight weather advisories and are issued oniv fo amend the srea
foresssts which are of interest to all pilols and which are potentislly hazardows for
aireraft with limited capabilities. SIGMETs concern weather significant to the safetv of
£il aireraft.
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A pilot. who had made the ILS approach to runway 4 at 2038 on the evening of
the accident, stated that he did not have any difficulties with the approach nor with any
of the nevigation aids. He had been between lavers at 7,000 feet and was vectored by
Portland Approach Control o intercept the localizer. He entered cloud tops just west of
ENE and was cleared {o cross Dolay at 2,500 feet. He activated the approech lights just
outside the LOM and executed the approact. He reported that there were some breaks in.
the clouds at 2,200 feet and that the air was smooth. He sighted the approach lights whﬂe
still in the clouds and broke out in light drizzle before reaching decision height (DH). The
visibility was unrestrieted. In his comments on executing a night goproach to runway 4,
tre pilot stated that the leck of lights in the runway environment, ™. .. allows the
apbroech Ights to stand out even more because it's rather dark down there . . ."

1.9 Communmcations

There were nT Wted problems with eommmcations.
1.30 Aerodrome Information

The Avbumn-lewiston Muricipsl Alrport holds a limited certifieation under
14 CFR 139, normally operstes 231 hours per day, but is attended only from 0900 to dusk,
It incorporates iwo intersecting asphalt runwavs, runway 17-3% and runwey 4-22. Runweay
4-22 is the instrument iending runway and is 5,000 feet long and 73 feet wide. It is sepved
by an ILS with = 3° slideslope, medium intensity sporoach and runway atighment lighting,
and high intensity ruaway lichts. The ILS LOM is 3.1 miles from the threshold, and the
middle marker is 1'C mile from the threshold. The threshold touchdown zone elevation is
271 fee?! ms.l., and the girport elevation ic 288 feet m.sd. Runway 4 siso is equipped with
& Visual Approech Slope Indicator {VASD, which is maintained by the sirport. It operates
from dusk to dawn a-d anytime ronway 4-22 Is setive.  All runway and approach lighting is
pilot-activated by clicking the microphone on UNICOM frequency 122.8 MHz., The
lighting intensity cen be varied by clicking the wicrophone 7 (high), 3 (medium), and
3 {low} times. The lghting remains on for 15 minutes.

The landing weather minimum for the siraight-in ILE approsch to runway 4
wes puoblished as 172 rile visibility. {See ficure 2.7 When the Auburn-Lewiston altimeter
setting is gvailshle, *he cecision height is reduced from 300 to 209 fest n.gl. The Jowest
altitade to which e pilot ean descend if he does not see the runway environment curing the
approech is 371 feet, if the local sitimeter setting is available. When the runwav
epvironment Is not sighted, the pilot Is required fo execute an immediate climb from
471 to 920 feetl, exceoute & climbing richt tum to 2,500 feet, and then proceed direct to
e LON snd hoid for further clesrance. The pilot aisc is required to Jecisre to ATC that
he Is making o missed spproach.

The Safety Board learned that, at the time of the sccident, the vishility
minimum had been ma&mﬁv reduced from 374 o 172 —nile because of an oversxg‘%t
relnted to obstacle clearsnos plane eriteria {34:1 slopes). The error was corrected within

a few days after the secident.

111 Flight Recorders

No flight recorders were instelled in the girplane, nor were anv required by
regulstion.
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1.12 Wreckage and Impact Information

The airplane irnitially struck trees between 28 and 35 feet a.g.l., 4,007 feet
from the approach end of runway 4 and 440 feet to the right of the extended centerline of
the ranway. The elevations of the breaks of the trees were 342 and 345 feet and about
180 feet below the centerline of the slideslope. The airplane traveled about 737 feet
before striking level ground in nearly an inverted attitude and skidded sbout 182 feet
before coming to rest at the bottom of a ravine, oriented on a magnetic heading of 150
Except for the vertieal stabilizer and rudder, the airplane was destroyed by impaet forces
and a severe posterash fire. The vertical stabilizer and rudder remained relatively intact.

The cuter panels of the wings and outboard portions of the ailerons separated
at initial tree impact. The airframe and tree Jamage indicated that the airplane was in &
neer wings level attitude. Several tree limbs in the area were cut clean by the propeliers.
Ther. was g pronounced propeller ground scar gbout 53 feet beyond the point of initial
ground impact. Part of the right engine propeller blade was embedded in a piece of wood
25 feet from the initial ground impact point. This evidence indicated that the engine had
been developing substantial power at the time of the secident. Broken branches from two
trees behind the initial ground impact site indicated that the airplane's flightpath angle to
the ground was about 23%

The lending gesr sustained only fire damage. The actuators showed that all
three lznding gesrs were fully extended at the time the airplane came to rest. The
1znding gear handle in the cocknit was in the down position.

There was continuity in the primary flight control cable system. Two wing
flap setuztors, found in the main wreckage, indicated that thev were fully retrected at
the time the airplane came to rest. The horizontai stabilizer trim actuator was extended
5 1/2 inches. This correlated to slightly over a 1/4° of stabilizer leading edge up, or
nos. own trim. At this position with the flaps wp and landing gear down, the trim speed is
157 knots. According to the airpisne manufacturer, with an approach fiap setting and
lanGing gear down, the girpiane will be within frim from 120 to 130 knots. The change in
contrcl yoke pressure from an approach flap setting to g Tlaps up position with the
stabilizer in this position would only have been about 18 lbs. of pull force. The time
reqguire | Tor the flaps to retract from the spproach setting is about 2.5 seconds.

1,13 Medical and Pathological Information

Postmortem examinations of the eight occupants disclosed that all died from
severe impact trauma as a resuit of ground impaet foreces. The degres and extent of the
irjuries were consistent with the girplene striking the ground with substantial forward
speed and In & near inverted attitude.

The examineijons of the flighterew sné s review of their recent airman
medical records reveaied no evidenee of anv medical preblems that might have affeeted
their per:--mance. Toxieclogicsl analyses showed no azeidic, neutral, or basie drugs; no
cerbon monoxide; and insignificant amounis of aleohol. Also, blood samples showed no
evidence ¢f cannabinoids.

As a resuit of 2 report that the capiain had suffered a previous head injury,
the Safety Bosrd researched his medical history. In 19869, the captain was invelved in an
agtemobile aceident in which he sustsined g sealp lacerstion and brain concussion. He
was nospitalize” for 3 davs. Mediesl personnel were not able to determiined if he asctuslly
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lost consciousness in the acecident, but they indicated in his hospital records that he had
been very disoriented, did not know how the acecident happened, and had repeatedly asked
the same questions after they had been answered. His discharge suramary report showed
"He is now active, alert and able to remember everything before and after the acecident,
out not the aceident itself.™

As a resuit of the finding and Safety Board consuitations with the State
medical examiner, a neurological pathologist performed a postmortem examination on the
brain of the captain. He found that the captain was neurologically intact and without
neuroiogical symptoms at the time of the ae~ident.

In June 1975, the captain had been involved in & motoreyele sceident and was
hospitalized for 2 days. He sustained bruises in the lower lumbar and thorax area. No
treatment was required. A followup visit showed no complieations.

On October 15, 1984, the captain was treated for pain and swelling of the right
knee, He had been experiencing mild, sporadie, pain for about a year. There was no
known injury. The condition begar after the eaptain began jogging. Therspy consisted of
massage and exercise.

According to associates, the first officer had complained about an ear
problem. He had telephoned his parents the day before the aceident and told them he had
experienced trouble clearing his ear the day before. He said it was not an earache, that it
bothered him only when the airplane was descending and that it 4id not give him any
trecubie on the ground. On the dayv of the accident, he telephoned his parents again and
told them that his ear was "perfectly fine.” He did not specify in which ear he had had
the problem, but secording to another company pilot, it was his left ear. The first officer
did not have a history of chronic earsches. There was no remark in the autopsy report
about the eondition of the first officer’s ears.

1.14 Fire
There was no evidence of [ire zlong the wrecksge path except in the area of
the main impact site.

Witnesses near the crash site usaed the 911 emergency telephone number to
notify the Auburn Fire Department at 2206. The cresh site was within the city iimits, but
about 5 miles {rom the fire department. An officer with the Auburn Police Department
was the first official to arrive on-seene. The Auburn Fire Department arrived on scene at
2212 with 12 firefighters, 5 pumper engines, 1 ladder truck, and 1 rescue truck.

irefighters said that they saw the fire as they approached the scene and that they did not
experience any diificulty geting to the scene. Also, the New Gloucester Fire Department
responéed with: 10 firemen &nd two fire trucks. The Lewiston Fire Derartment responded
with a erash truck equipped with a generator and high intensity lights.

One engine pumper and three firemen extinguished the fire in 1 minute with
two 1 1/2-inch hoses using 36 gallons ¢f AFFF/ATC foam. All cceupants were removed
from the wreckage under the direction of the State Medical Examiner with the &i@ of an
FAA Aviation Medical Examiner. The cccupants were taken {o 2 temporary morgue set
up at the airport.
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1.15. Survival Aspects

The relatively steep flightpath angle and the attitude and speed of the airplane
at grour: impacet precluded the occupants from surviving the accident. Safety Board
investizators determined that the captain was in the left crew seat and that the first
officer was in the right. Both seats were subjected to fire, and no seatbelt restraints
were found. The captain's control yoke was melted in the fire, but the first officer's was
aot melted, and it was not broken. The locations of the passergers within the cabin could
not be determined because of the airplane's attitude at impact, the manner in which it
came to rest in the ravine, and the ground f{ire damage. The airplane was equipped with
15 passenger seats. AIl were found in the main wreckage site, but their original locations
in the cabin could not be identified. The damage tc the seats were consistent with the
girplane’s attitude at impact and how it came to rest.

1.16 Tests and Research

1.16.1 Navigation and Communication Equipment

Several components from the airplane were extracted from the main wreckage
for further examination. These included flight instrumentation and navigational
equipment, light bulbs. and flap system components. (See figure 4.) The following is a
description and the resulis of those examinations:

|

Figure 4.—Cockpit instrument panel and right controls.

Flight Instruments-~Examination of some of the captain’s flight instruments
showed no evidence of a failure or maifunction of the electrieaily driven attitude gvro.
His eairspeed indicator indicated & speed of 115 knots. The Kollsmen Alti-Coder T[T
altimeter showed a barometric setting of 30.42 inHg. The barometric setting knob eould
not be moved by hand. All three components were damaged by impaet and fire,




-17-

No meaningful information could be obtained from the first officer’s vacuum
driven artificial horizon. His directional gyro was indicating 228° but the dial could
easily be moved with finger pressure. The airspeed indicator was indicating 242 knots.
The turn-snd-bank indicator did not reveal any useful irformation. The ¥Xolisman
altimeter was indieating a barometric pressure of 30.12 inHg. The setting knob and shaft
had sheared from the bezel. All of the components sustained impact and fire damage.

Examination of the No. 1 NAV/COMM (King KX175B), using a new KX175B at
the manufacturer's facility to compare the switeh rotor positions of the two units, showed
the damage unit was set at a frequency of 108.90 MHz. The communication frequency
could not be determined because of the extent of the damage to this side of the
transeeiver. The limited, available evidence indicated that there were 16 possible
communication frequencies ranging from 119.200 to 128.775 MHz.

The No. 2 NAV/COMM sustained substantial impaet damage. Visual inspeetion
showed a frequency of 108.9 MHz for navigation and 122.8 MHz for ecommunieation. Both
transceivers are installed side by side in the center of the instrument panel. Frequency
108.8 is the correct frequency for the ILS, and 122.8 is the UNICOM frequency st the
Auburn-Lewiston Airport.

A King KI-214, VOR/LOC Converter Indicator with glideslope, installed in the
lower left-hand corner of the first officer's instrument panel, sustained damage to both
the front and rear sides of the unit. (See figure 5.) The heading selector was set at 040.
Although the VOR/LOC needle was stopped at 1 1/2 dots left of center and the glideslope
{GS) needle was stopped at 1 1/2 dots below center, the manufacturer believed that both
needles may have been displaced from their original positions and captured bv broken
glass and a distorted bezel. No meaningful information could be obtained from & similar
unit installed in the lower left-hand corner of the ecaptain's instrument panel. The
"repeator” indicator installed to the right side of the eaptain's ILS indicator, and remoted
to the No. 2 WAV, was not located. (See figure 6.)

A King KR-85 ADF receiver, installed in the Jower right-hand ccrner of the
captain’s instrument panel, showed a freguency of 240 KHz. The associated indieator,
instailed in the left center of the panel, disclosed no meaningful information. Tne
freguency was correct for the LOM.

A NARCO DME-190 receiver, which was installed in the lower part of the
center panel, sustained substantial impact and internal heat damage. It disclosed no
useful information. (See figure 4.)

Light Bulbs.——The Safety Board's scanning electron microscopic examination
of filaments from the four landing lights disclosed fracture surface characteristics
indieative of brittie separations. There was no evidence of heat associated with the
fractures which weould have indicated that the landing lights were lluminsted at the time
the cutboard portions of the wings were subjected to impact forces.

Fiap Control System:—Most of the components from the flap control svstem
were destroyed in the accident. The {lap motor housing sustained excessive heat and the
gearbox housing was meilted. A teardown inspection of the flap motor at Beech Aircraft
revegled no evidence of a preimpsct failure or malfunction of the motor.
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Figure 5.—First officer's instrument panel.

1.i6.2 Kolisman Altimeter Examinations

The captain's and first officer’s altimeters wers examined by the Safety
Board's System Group at Xollsman's faeility in New Hampshire on October 1, 1985. Since
the barometric settings of both altimeters were ineonsistent with the barometric setting
reported by the station sgent in Auburn-Lewiston, the Ssfety Board attempted fo
determine whether the settings had changed as a result of the accident or were set by the

. erew as found after the aceident.

An examination by Kollsman revealed:

Extensive fire damage to the captain's altimeter. There was no
evidenee of barometric setting, gear system derangement and the
gear train was in good condition despite the fire damsage and
moisture contamination found upon disassemblyv. There wsas no
damage to the front end pressure gear train pivots and gears. The
baromefric setting adjustment knob shaft {steel) was bent and the
exse was melted sgainst the shaft input gear which prevented the
shaft from rotating. (See figure 7.} There were no broken pivots
or jewels within the sltimeter pressure mechanism. The primary
demege to the altimeter w2s due to heat and moisture. There was

no apperent indication of altimeter malfunction prior to impaet
and fire damage.
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Figure 6,—Captain's instrument panel.

The first officer's altimeter showed Iittle external fire damacge, but
extensive moisture and foam (white powdery substance) damage.
The barometric adjustment knob was broken off at the flange and
missing. (See figure 8.) Rotation of the case showed that the
1000-foot per turn needie weas free to rotate, indicating that the
shaft was broken. Disassembly revealed that the shaft was broken,
but there was no epparent indication of derangement of the
barometrie setting gears as a result of the aceident. There were
several broken parts in the pressure mechanism and the
intermediate gear shaft pivots as a result of impact forees.

Maintenance records showed that the aitimeters and the pitot statie svstemn
were inspected in aceordance with 14 CFR 91.170. The altimeter system check requires a
barometrie pressure and sesle error inspection and prevides for certain toleranees in
accordance with 14 CFR 43, Appendix E. The maximum pressure seale error is +/-20 feet
near seg level. The maximum barometric scale error is +/-25 feet. Thus, the total
maximum error of each gltimeter in the airplane could have been +/-45 feet based on
allowsble errors. However, statistically the most hkely error in the altimeters is +/-32
feet root sum square {(R.3.8.) 4/ The actusl errors in bo th altimeters are unknown.

4/ The R.S.S. is the square root of the sum of the individual errors squared and defines
the effective error when the individual sets of errors gre additive, when they are random
or independent, and when they have a frequency distribution.



Figure 7.—~Top view: Captain's Kollsman Alti-Coder I altimeter.
Bottom view: Position of the barometric dial showing the front end gesr train and
sdjustment knobt: shaft at lower left-hand eorner

i w
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Figure 8.—First officer's altimeter.
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At standard sea level conditions, 1/10 inHg equals sbout 93 feet. When the
barometer is 30.24 inHg, the m.s.l. indieation of an altimeter setting of 30.42 inHg, would
theoreticaily be +167 feet and with a setting of 30.12 inHg, it would be -112 feet, based
on standerd eorrection factors. Therefore, the most likely error range of the captain's
altimeter would have been between 135 snd 199 feet sbove m.s.l., and the error range of
the first officer's altimeter would have been between ~80 to ~144 feet below m.s.l. Thus,
if the sltimeters were set as found at the time the airplane struck trees at the initial
impact elevation of 345 feet, the captain's altimeter wouid have been indicating anywhere
from 480 to 544 feet. The first officer's altimeter would have been indicating anywhere
from 201 to 265 feet.

.17 - Additional information

1.17.1 Radar Information »1d Airplane Performance

Since the airplane was not equipped with a flight data recorder (FDR) its
flightpath was reconstructed using recorded radar data. Digitized radar data was
available from the Boston Air Route Traffie Control Center {ARTCC) in the National
Track Analysis Program format. This dats provided time, altitude, latitude, and longitude
of the airplane's track every 12 seconds. The radar eoverage began shortly after the
airplane departed Boston. However, the ARTCC lost racar contact with the flight during
its deseent in the vieinity of Lewie.

Additional radar data was available from the Brunswick Naval Air Station.
This data was recorded by & TPX-42 radsr site which provided a radar target about every
5 seconds. The data could be viewed only on a radarseope, so a video recording was made
of the playback. The locations of the Doley Intersection, Lewie, and the end of runway 4
was displayed on the scope with a line connecting all three points, representing the 041°
final instrument approach course. The elapsed time was superimposed on the video
reeording with the zero time reference point beginning when the flight passed Doley. The
encoded altitude also was displayved during the re-recording.

The Air Route Traffic Control Center {ARTCC) data were used to review the
airplane’s track from Boston to determine if there were any irregularities in navigation
that might help explain why the sirplasne was slightly off course outside the Doley
Intersection. (See figure 1.)

The TPX-4Z radar data were used to review the airplane's track inside Doley.
Measurements of the data were made from the videc monitor and converted to nautical
miles to align the ARTCC data with the TPX-42 data and to provide a complete radar
flight track from Boston to Lewiston. Also, the raw and smoothed TPX-42 dats were used
for input into & National Aeronautics and Space Administration {(NASA) program which
estimates performance parsmeters, such as airspeed, ground speed, roll angles, and
acceleration loads. It must be noted that the program caleulates "long term™ motion
parameters of the airplane. "Short term® maneuvers, such as abrupt attitude changes
cannot be derived using this program. However, in the following discussion, the "short
term”™ maneuvers were defined more accurately by using the radsr datz in o manner
similar to the computer program, but additional information, such as =airplane
performance limits and radar data limits, were incorporated into the ealeulations. The
plan view and profile view of the airplane’s flightpath are shown in figures 8 and 10.

Review of the radar data indicated that after departing Boston, the airplane
turned north and then established itself on the 215° radial of the PSN VOR for 5 minutes
before the flight was given g clearance to proceed direet to Augusta vis the ENE VOR at
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Figure 9.—Radar data reconstructed plan view of the flight track.



"YIBAIYBITY BY3 JO MOLA B11J0dd JO UOIONIISUCDY B36p JBpRY—-'01 2andiy

SAWLL IVSHIAINA G3LYNIGHOOO 3HY NIHIH SaWIL 1TV,

IAND 1 AVMNNE 40 N3 WOHL 3ONVISIO

a0 LIRS 42~ 0g- Gp- 0%~ 09~ G i~ G9- 06~ ady- Olim 01~ OCt~ | Owi- D51~
T3 g T i 2l T G T T —Gy T oo
— QOO0
LNl A3T100
o O00E
1 L3wdnl
ot
e
~4 00D0C
AVMNNYH
-1 0000
FIMIT LIVINOD
‘TALYNIANETL IDIAHAS
HY Qv (Dv-MINd) L2080
- ; -
MON JIMIT HIAD TH.NOA
BOB HOUHYH HYE (Ov-MINd) £2:2020 1 40 JTHSIH AT11HDINS
/ NOA MOHNS 0bE DNIQYIH -

L3971 NUNL 5390 (Ov- M) 0p11020
GALJIOHILNI LNIAVH 3M EIA LON HY ($080rY) B8E 020

NOLSIMIT "321va07
MON JIMIT 40 FHL ONIAIZOIH NOA 808 HOBHYH HYE (Ov-MNd) ££:1020
LSVAHLINGS TUW v LNOa (Ov-MIN) £¥11020

AYMO (8080rY) G71020

A1 30NLL Y

43z




25—

2139:47. At 2140:41, the clearance was changed to Lewiston via the ENE VOR. About
4 minutes later, the flight passed slightly to the left of PSN with an spproximate ground
track of 049°% The 045° track resuited in the flicht Jiverging 1.5 miles to the right of a
direct course (042°) between PSN and the ENE VOR. About 5 minutes after passing PSN,
the airplane started a 33° turn o the left to apparently intercept and establish a brief
track on the 042° radial. At 2153:08, the flighterew confirmed that they were joining the
ENE 036° radial, and the airplane started a descent from 7,000 feet with an airspeed of
205 knots indicated airspecd (KIAS). The airplane appeared to be {rackire on the 038° to
039° radial.

At 2158:38, the {light was cleared for the ILS approzeh while it was about 5
miles south of Doley at 4,800 feet. The average rate of deseent from 7,000 to 4,800 feet
was 2400 feet per minute. The crew was instructed to maintain 2,000 feet or above until
ercssing Dioley. At this time, the rate of descent increased to 800 feet per minute and the
airceed began to inerease. The ground track alsc changed 6° to the right, to a heading of
044° for about a minute, At 2159:50, the airplane passed 1.5 miles to the right of Doley at
4,000 feet descending at the rate of about 850 feet per minute at about 210 knots.

About 2208, 10 seconds aiter passing Doley, the ground track changed 10° to
the left, to 034°% The rate of descent decreased to about 200 feet per minute and the
airspeed dropped from about 2il lmots to 190 knots over a 1-minute period, snd it
continized to drop at a nominal rate of 20 knots per minute until near the time of the
accident. The loeslizer needie of the ILS indicator should have shown a full left
deflection and the glideslope needle should have shown g full up deflection, indicating that
the girplane was right of the localizer course and below the glideslope. At 2230:17, the
clideslope needle should have started moving down and it chould have been centered
21 seconds later while the esirplane remasined at 190 knots. It would have taken the needle
an additional 28 seconds to move to full down. At 2201:26, the airplane started a right
turn. Seven seconds later, the controller asked if the flight was receiving the localizer
signai. Tne right turn was stopped on a heading of 061,° and the captain reported thet
they had not intercepted. When the crew was given the left turn to 340° at 2201:40, the
rav. of descent was arrested, and a left ‘urn was initiated tc a heading of 354° at
2201:45--a standsrd rate turn of 3° per second. The left turn stopped on a 47° intercept
angle to the 041 final approach course.

At 2202:22, the sirplane was outside the right side limit of the loealizer as it
passed abeam Lewie at about 165 knots at an altitude of 2.600 1eet. It had erossed the
the right side limit of the localizer course at 2202:25. About this time, the controller
stated that the airplane was over Lewie and asked if the flight was receiving it. The first
officer replied, "Affirmative,” and the rate »f descent started to inerease. The 354°track
was maintained while the controller continued talking. The sirplane exited the left side
limit of the localizer at 2202:38. Two seconds later, the controller finished talking and
the airplane turned right to 049°% Also, from 2,400 feet, the descent rate suddenly
increased. The airplane lost about 500 feet of altitude in about 10 seconds, and it leveled
off at 1,900 feet. Seven seconds later, the airplane climbed to 2,300 feet, and 10 seconds
later, the next radar return showed the airplane descended to 1,700 feet where it had
leveled off for 13 seconds. The transponder reported altitude is presented in 108 foot
inerements with a +59 foot tolerance. Therefore, the asirplsi:ie eculd have descended from
2,250 to 1,750 feet in 10 seconds. The minimum rate of descent for this short period is
about 3,000 feet per minute. Thereafter, it appeared that the rate of descent averaged
about 1,300 feet per minute up to the time of initial impact. The airspeed continued to
decrease to about 130 knots.
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At 2203:46, a right turn to 070° or greater was initiated. Based on the average
rate of descent, the airplane would have descended through the upper limit of the
glideslope at 2204:02 at an altitude of 650 feet and descended through the lower limit of
the glideslope between 2204:08 and 2204:10. At this time, the airplane weas at the left
edge of the localizer. The airplane then passed to the right of the peak of Christian Hill
at about 130 knots and struek trees 875 feet beyond. The lowest ground elevation that it
eould have passed over Christian Hill is from 390 to 400 feet m.s.l. Since the elevation of
the initial tree impaect site was 345 feet m.s.l.,, the airplane had to have been ct a
minimum rate of descent of 700 feet per minute. The impact occurred between 2204:16
and 2204:21 while the airplane was at the right edge of the localizer limit on a ground
track of 045°

In an attempt to determine how well previous instrument approaches were
flown by the flighterew, the Safety Board reviewed the recorded radar data of the two
approaches made before the accident flight: the localizer runway 17 approach at Augusta
at 1904 and the ILS runway 4 approsch at Boston at 2051 (flights 1755). Both radar flight
traces showed that the airplane was on course and showed no evidence of difficulty.

1.17.2 Operator Information

Bar Harbor Airlines began operations as an air taxi in 1968 with a Cessna 206
flying between Bangor and Bar Harbor. Air taxi operations were upgraded to twin-engine
girplanes in 1971, and the company purchased its first Beech 89 in 1976. It began
operations as an air carrier (Part 121) in 1979 with & Convair 600. At the time of the
accident, Bar Harbor Airlines operated 12 Beech 99s, 10 Beech 1900s, 7 Cessra 4P2s, and
4 Convair 600s, all of which performed 244 takeoffs and landings per day. A totsl of 134
pilots and 110 maintenance personnel were emploved by the company.

Seasonal variations in passenger load factors has had a direct besring on the
company's pilot work foree, varying from high in the summer to low in the winter, As is
apparently the case with most regional air carriers, the stability of the pilot work foree is
further affected by the attraction of higher paying positions with the major air earriers.
A 4-year history of Bar Harbor's pilot work foree follows:

1985
1982 1983 1984 (8_mos.)

No. of Pilots - High* 88 91 121 134
No. of Pilots - Low * 77 85 88 98
Flight hours - Low 1,100 800 5/ 1,100 1,040
*Flight hours - High 3,500 10,700~ 10,533 8,250
Flight hours - Mean 2,635 3,652 2,688 2,143
Furloughed 0 0 5 4
Terminated 2 2 1 3
Resigned 10 11 23 22

* Total flight hours

5/ Denotes a pilot who was a mechanie and inspector for the company in excess of 3
years. Neote: There were two pilots on probation who were terminated in 1982; one was
on probation in 1983, one in 1984, and three in 1985. The figures are from Januarv to
September 1985. )
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The airiine's Beech 99 fleet is equipped with ILS equipment from King, Narco,
and Collins. Most of the fleet is eguipped with either King KI 214 or KI 204 indicators.
According to the manufacturer, differences exist in the display being presented to the
pilot of the earlier manufactured KI 214 indicator and the currently manufactured KI 204
indicator. ‘The KI 214 indicator was designed approximately 20 years ago using general
aviation accepted practices of that time. The KI 204 indicator, which was designed more
recently, followed more currently acecepted practices.

The KI 214 uses a "windshield wiper" movement. In this display, the localizer
needle pivots about the top of the instrument moving left and right and the glideslope
needle pivots about the left side of the instrument moving up and down. The KI 204, on
the other hand, uses & rectilinear movement whereby the complete localizer and
glideslope deviation needles move horizontally and vertically with respect to the center
{"bullseye™) of the instrument. '

The K1 214 indicator has five dots on each side of the center of the instrument
for use in measuring the amount of localizer deviation. In a similar manner, it has two
dots above and helow the center of the instrument for measuring the amount of glidesiope
deviation. The KI 204 indicator, on the other hand, has five dots on each side and above
and beiow the center of the instrument for measuring the amount of loecalizer and
glideslope deviation.  However, the overall nsedie travel in both indicators is
approximately the same.

Bar Harbor Airline's Beech 99 fleet was not equipped with an interphone
system, nor was such a system required by Federal regulation.

Airline policy and standard operating procedures affecting flight operations
are delineated in 10 volumes of the company's General Operations Manual (GOM), issued
June 1, 1979, and updated with revision No. 18 on January 1985. Volume I eovers General
Operations: Volume 2, the Training Program; and Volume 7, the Beech 99 Aircraft
Operating Manual. The maintenance and inspection program is included in Volumes MM-1
through -9. The GOM was prepared to comply with PAA regulaticns and its policies and
procedures can be enforced by the FAA.

The GOM manuel states, in part:

' Flighterew Qualifications

1. Captains will possess at least a current airline transport pilot
certificate with the appropriate ratings for the tvpe of flight
duties assigned and a current first elass medical certificate.

2. First Officers will pcssess at least a current commereial pilot
certificate with the apprepriate ratings for the type of flight
duties assigned and a current second class medical eertificate.

3. Pilots are required to meet the experience requirements of 14
CFR, Parts 61 and 135 before assignment to flight duty. Al
ground and flight training must be completed satisfactoriiy in
aecordance with the training manuasl. Captains must have a
minimum of 1,500 hours of total flight time, 30C hours of eross
country, 100 hours of night ercss country, 20 night takeoffs and
landings, 75 hours of instrument time, and g total of 50 hours in the
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type of saireraft to be flown. First Officers must meet the
minimum requirements of 14 CFR, Part 135.245 (Commereial pilot
certificate, multi-engine land rating, instrument rating and meet
the recent instrument experience requirements of Part 61.57).

Flieht Time Limitations

1.

2.

Flight time is scheduled so that it is evenly distributed among
crewmembers with consideration to individual training and
profieiency requirements and in aceordance with Part 135.261 - 10
hours for a crew of two within any 24 consecutive hours with at
least a 10 hour scheduled rest period prior to fiight assignment.

Duty time is normally computed from one hour prior to the first
scheduled flight to block~in time of the last flight. The 30 minute
period after the last flight is not considered duiy time nor is it
considered part of anv rest period.

Crew Briefings

1.

2.

The captain will conduet a briefing with the first officer on the
flight plan route and elternate, current and forecast weather, fuel
requirements, and on any information necessary for the safe
planning and execution of the flight. ‘

The captain will eonduet a cockpit briefing with the first officer
covering work load distribution in standard and non-standard
situations. When the copilot is familiar with the captain's method
of operation, the captain may simply state: "Standard Cockpit
Briefing." :

Preflight and Inspection

1.

The captain will determine that the requirement: .or weather,
flight plan, and weight and balance are met before departure.

The Aircraft Trip (flight) Log will be ecompleted for each flight and
duty pericd. The avionies check section of the log will be
completed prior to the first flight of the day or as scon as possible
- VOR checks will be made on the first leg of any flight with
consideration to standard bearing tolerance errors. Altimeters will
be cross-checked against each other when initially set to field
barometric pressure prior to takeoff and any substential
discrepancy will be noted on the flight log for correction.

Flight Profile

1.

The first officer will normally handle all two—way radic contacts
with air traffic control and other ground faeilities, monitor and
eross check flight and engine instruments, participete in
accomplishing checklist items, maintain the flight plan and flight
log, and maintsain a traffiec wateh.
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8.

T

Checklists will be used with the "challenge and response” method.
Crew coordination is essential in order to meet maximum safety
requirements, '

Captains cannot allow first officers to make takeoffs and landings
uniess eaptains have logged at least 100 hours ss a eaptain in type.
First officers can fly the sairpiane at the captain's discretion;
however, they will be restricted from flying in marginal weather
conditions. (An approsch to landing weather minimums.)

When first officers are flying, captains will keep their feet in a
normeal position on the rudder pedals and closely monitor all
controls during the critiesl phases of the flight. Captains ean take
control of the airplane at anytime. Captains will perform first
officer duties, except where they are prohibited by the physical
location of switches and controls.

First officers will advise captains when descending through 1,000
feet above the last assigned altitude. The erew will obtain current
altimeter settings when at their lowest usable flight level or
transition level as appropriate and fop landing. Thev wiil insure
that altimeters are properly set by having the first officer advise
the captain of the current altimeter setting and by each pilot
cross-checking each other's altimeters with his own.

Nzvigational aids will normally be set and checked by the pilot
executing the approach. Both pilots will eross-cheek with each
other to be positive there is & clear understanding as to the eorrect
aids to use, that they are set properly and identified. (According
to the Director of Training, if he were flying the ILS approach into
Auburn-Lewiston as captain, he would tune the NAV's to the ENE
[No. 1] and the Navy Brunswieck [No. 2] VOR's and set the 033
and the 277 degree radials on the respective VOR indiestors. As
soon as the 277 degree radial "™becomes alive™ he would tune in the
ILS on the appropriate NAV [No. 1]. Well elear of Doley, the first
officer could tune the No. 2 NAV to the ILS and eross check each
others) displays. The ADF would alsc be tuned to the LOM at this
point.). -

Prior to starting an instrument approach, both pilots shall review
the approach chart. Both pilots will determine the correet landing
minimums with the appropriate altimeter settings. The first
officer will call out the touchdown zone and field elevations as
appropriate, the decision height or minimum descent altitude and
the missed approach point.

During an instrument approach, the captain will eall out the outer
fix. The first officer will state, "flags cheeked,” indicating that he
has checked each pilot's panel. If the captain forgets to announce
the outer fix, the first officer will do so. The first officer will eall
out Moecalizer alive" and "slideslope alive™ whenever their
associated needles start to move from full deflection. He will also
call out "localizer™ or “slideslope” if the needle deflection exceeds
one dot throughout the approach.
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The pre-landing checklist will normally be started alter initia) Nap
extension and prior to final fix and/or gear extension. Prior to
gear exiension, the cheellist will be ecompleted up to the point
where the captain calls, "Complete the Checklist.” After gear

extension, the first officer will respond by reading each item aloud.
The landing gear will normally be extended at the final approaeh

{fix inbound or on {ntercepling the slidesiope. Altimeters will be
shesked £t the buter markor (finnl appronsh fixd for serssmant
with published slideslope interception altitude.

The airplane must not continue desecent below 500 feet on any
approach unless it is in the landing configuration, stabilized on
final approach airspeed and sink rate and in a position to touch
down in the touchdown zone. If these conditions are not met at
any time below 500 feet, a go-around is mandatory.

On all approaches, the first officer will call out actual airspeed in
knots and sidk rate in feet per minute as the airplane passes
through 500 feet. After this eall, he will eall cut sink rates in
excess of 1,000 feet per minute throughout the remainder of the
approach. He will also call out visual cues as they appear, such as,
sequence flashers, approach lights, runway lights, ete. At 100 feet
above minimums, the captain shall ¢&ll out, "One hundred feet to
go." The first officer will eall, "One hundred feet,” when the
airplane is 100 feet above the terrain, airport or touch-owr. zone
elevations. Unless such visual cues are clearly visible on reaching
minimums, the first officer shall eall out, ™Minimums, no runway,”
and a missed approach shall be executed. Pilots must not deseend
below DH or MDA unless visual cues associated with the runway
are clearly established.

Unless the eaptain has authorized otherwise, and has derermined in
advance who will initiate a missed approach whenever one is
necessary, the captain will assume full control of the eirplane
immediately.

The Beech Model 99 Aireraft Operating Manual, states, in part:

1.

2.

During a ground check of the altimeters, the maximum allowable
difference from field elevation is -40 and +30 feet. The maximum
allowable difference between the tws on-board altimeters is 70
feet on the ground and in the air from sea level to 2,000 feet.

The company requires that approach {30%) flaps not be set at g
speed greater than 150 knots - the Approved Flight Manus®
limitation is 174 knots. The maximum speed at which the landing
gear is to be extended is 130 knots -the AFM limitation is 156
knots.

Flighterew Training and Standardization

The airline's training program consists of standard initial and recurrent
training which includes upgrade, transition, and differences training.
given to all new hires without 14 CFR 135 experience and without expe

Initial training is
rience or currency
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in‘ the type of airplane to be flown. Initial training is comprised of ground training and
flight training. The use of procedural trainers or simulators was not a part of the airline's
training program.

There are five phases in initial training: basie indoectrination, Beech 8 ground
school, emergencey training end drills, flight training, and operating experience. Captains
and first officers receive 24 hours of indoetrination, 23 hours of ground school, and 2
hours of emergeney training. Capteains receive 2 hours and first officers 2 hours of flight
training. Captains are given 20 hours of operating experience. First officers are not
given the experience training, and they are not required to receive such training by
vegulation. Flight followers also are given 24 hours of indoctrination and 16 hours of the
appropriate airpiane ground school. To be eligible for upgrade to captain, first officers
must compiete 12 hours of elassroom instruction; there is no minimum number of hours of
flight training. A comprehensive closed book examination is given at the end of ground
school. Pilots are trained to proficiencey during flight training; proficiency is determined
by the individual instructor pilot. The proficiency standards are determined and
monitored by the Chief Pilot and governed by the sppropriate sections in Part 81,
Appendix A, and Part 121, Appendix E.

Preflight briefings and debriefings are held for each traipning flight. An
instrument hood is used during mancuvers, such as basie instrument work, instrument
takeoffs, engine out work, holding, approazches, and missed approaches. The following
flight parameter tolerances are listed in the training manual:

Altitude - +/-100 feet (+50, -0 feet on approaches to minimums?
Heading - /-5 degrees (F/O, +/-10 degrees)
D Airspeed -  +/-5 knots (F/0O, +/-10 knots)
Locsalizer - 1 dot deviation
Glideslope - 1 dot deviaticn sbove, 0 below
Landing - +/-500 feet of the 1,060 -foot touchdown zone

According to the Director of Training, the ecompany's established standards for
performing ILS approaches, without meaking corrections to the centeriine, are one dot
apove glideslope and none below. Alse, cne dot left or right of the locglizer centerline is
acceptable.

The Director of Training reported that during checkrides, pilcts are required
only to meet the specified standards in the appropriate FAA Advisory Cirnular for
candidates for the airline transport pilot certificate. However, the eirlines' unwritten
standards, which are given to check airman during their training, are more stringent. The
standards are as follows:

Loecalizer - If more than one dot left or right of course and no correction
is being taken, execute g missed approach.

Glideslope - Slightly below glideslope temporarily is aceceptable. If more
that one dot above glideslope without corrections, execute a missed
aporoach.

The captain received the ground training as prescribed for upgrade to captain

on the Beech 89 on May 7 and 8, 1985. He received 1.8 hours of {light training and his

checkride took 1.5 bours. He gained his required operations experience on June 1, 1885,

D with 6.5 hours and 9 takeoffs and landings and on June 3 with 4.8 hours and 7 takeoffs and
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landings. His operating experience was allowed to be reduzed from 20 to 11 hours because
of the number of takeoffs and landings performed in accordance with 14 CFR
Part 135.244{5)(4). :

The [irst officer received the prescribed training and chtained a minimum
passing score on the written examination. His flight training was administered on
June 26, 1985, with 1.3 hours flying and on June 21 with 4.7 hours of observation. His
checkride took 1.3 hours. The first officer received some previous experience with en air
texi operator, which included 36 hours of ground training and 5.5 hours of flight
instruetion for qualification as g copilot of ¢ Britten-Norman Trislander. His checkride
was administered in 30 minutes.

According o pilot associates, both pilots normally wore personally o»med
headsets with boom mierophones.

1.17.4 Behg riorial and Operational Factors Affecting the Flighterew

Fight compsany pilots, ineluding five captains snd three first officers were
interviewed regarding behavorial and operational faetors of the captain and first officer
as well as company flight proced..-=s. Both the captain and first officer were considered
Knowlecgeabie pilots by their peers s well as by their supervisors.

The captain reportedly had an sven disposition and was receptive to inputs
from his first officers. The first officers said he was ™. . . friendly . . . easy to get along
with ... a good pilot ... very professional ... by-the-book person ..." One said the
captain would not be sdverse to making & missed approach. Another, who had flown 8 t¢
10 times with the ceptain, agreed and said that during instrument spproaches into
Lewisten the captain stayed 1 1/2 dots above the glideslope because of Christian Hill. He
also seid that the captain did not demand a challenge and response to the nonessential
items of the checklist. The other first officer, who had flown flew 3 or 4 times with the
captain, said that he never had to bring a deviation t¢ the captain's attention.

Of the three captains who had flown with the deceased captain, one said that
he was very knowledgeable, unother said that he did not flv below minimums and used
hand signals for altitude call-outs. The use of hand signals is a routine practice used by
Bar iHarbor pilots. The other pilot said that he was decisive gnd was receptive to
assistance offered by first officers.

hecording to one captain, the first officer was likeable, conseientious, and
demornstreted an swareness of ™. . . what was going on ahead of time .. ." during flight. It
was said that he would point cut deviations to eaptains. A check airman, who flew with
the first officer on his cheel. ride, said that the first officer did not have to repeat any
maneuvers during the sheck ride. Another captain stated that he would pui the first
officer in the middle of his class and said that he was ". .. relativelv green compared to
the first officers who had been with the company for six menths.”

In interviews with the ceptain’s family it was learned that he had no known
personsl, family, or health problems which would have affeeted his performance. He and
his family had returned from a 10~day vacation about 2 weeks be“ore the aceident.

The first officer was single and shared an apartment in Bangor with another
company first officer. According to his associates and family, he had no known personal,
finaneial, or heaith problems, other than the previously mentioned ear problem, which
would have sffected his performance.
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Immediately after the Safety Board concluded its on-scene investigation, it
recaived a letter dated 3 days after the accident from an anonymous and alledged Bar
Harbor Airlines pilot. The letter set forth several allegations about management
pressure, dispatcher pressure, and the quality of maintenance within the company. The
letter contained & list 16 names of former ecompany pilots and urged that they be
contected to verify the allega:ions.

The Board was able to contact seven of the sixteen former company pilots.
Six were captains and one was a former first officer. All but one of the pilots had worked

for Bar Harbor over 3 years. There was general agreement about some of the allegations
between five of the former captains. The two other pilots disagreed.

Most of the esptains qualified some of the allegations by saving that they were
not asked to do anything that was contrary to regulations and that thev were generally
satisfied with their employment. Thev also said that maintenance gverall was performed
satisfactorily. Some said that e couple of ispatchers tried to intimidate flighterews to
take flights and not ground si-planes and that as long as the crews stood firm, nothing
further ever came of the episodes. Thev agreed that newer pilots would have felt
intimidated. Reportedly two pilots received disciplinary action for zrounding an airplane.
There was a consensus that the company indeed worked its pilots hard when re¢ quired in
the busy summer months and when there was g pilot shortage, but that they ¢id not fly
contrary to regulstions. One stated, "As far as com rnuters go, Bar Herbor is a pretty safe
operation.”

One captain remembered that N300WP had a history of water leakage on the
avionies system resulting in erroneous glideslope readings. warning flags on the ILS
display, and static on the radios. He also experienced similar problems in other Beech 995
as well. He and another captain reported that, on o1.2 oceasion when they "slapped down"
the flep lever in the Beech 99, the lever remained down, but the *‘laps refracted. One
believed that perheps it wes due to overtravel of the flap position drum; because the
components from the flap system of N3D0OWP were not available, the Safety Board was not
able to investigate the possibilityv.

At the Safety Board's publie hearing, severa: Bar Harbor pilots were asked if
they had hed a similar experience in the Beech 98. Only one pilot reported having the
same experience. The others reported having been made aware of the potential problem
during ground and flight training. The Director of Training stated that it was brought to
his attention and that he wanted to be sure that all pilots were made aware of the
possibility. He could not recall any specific communication to the maintenance
department about this problem and what, if any, specifie actions were teken.

Beech Aireraft had no record cf reported {lap system incidences of this type.
Its evaluation of the fiap control system disclosed some failure conditions that eould
possibly have caused the reported malfunction. There were {woc possibie conditions, both
of which could have resulted from several mechanical ¢auses that normal! msintenance
and inspection procedures should have prevented. Two different tvpes of elesctrical shorts
are possible causes which might not be prevented under normal maintenance practice.
Aecording to Beech Alreraft, their Beech 99 service history ™. .. does not indieate g high
frequency of shorting failures of the micro-positioner or flap dynamice brake relay.” The
manufacturer believed that the procduction preventive measures taken on the component
terminals and the service reliability of the respective components indicate that the
probability of these types of faulls are remote. Beech Aircraft eoncluded that a properiy
calibrated snd maintained flap control system would not operate in the manner Jescribed
by the Bar Herbor Airlines’ pilots.



1.17.5 Air Traffie Control Procedures

Portland Approach Control had TFR jurisdiction of the airspace surrounding the
Auburn-Lewiston Airport. It is a level III faeility based upon & traffic density factor of
gbout 25 gireraft per hour. A level V facility has the highest number of operations per
hour. There is nc conflict slert or minimum safe altitude warning feature with the
Automasted Radar Terminal System (ARTS) II radar equipment ir the control tower.

Air Traffie Control Handbook 7110.65D, paragraph 5-~121, Final Approach
Course Interception, Section 9, Radar Arrivals, in Chapter 5, instructs the contreiler to
“assign headings that will permit final approach course interception on a track that does
not exceed the interception angles specified in the Table." The table states that if the
distance from interception point to the approach gate 6/ is less than 2 miles, the
maximum intercept angle is 20% if the distance from interception point to the approach
gate is 2 miles or more, the maximum interception angle is 30°

Chapter 5, Non-Radar, of the handbook contains procedures for separating
aireraft in & nonradar environment. There are no procedures in this chapter for nonradar
arrivals, and the term nonradar arrival is not used.

Appendix A, Pilot/Controller Glossary, of the handbook states:

Radar Arrival ~ An arriving gireraft which is being vectored to the final
approach course for an instrument approach or toward the airport for a
visual approach.

Non-Radar Arrival - Ar arriving aircraft that is not being vectored to
the final! spproach course for an instrument approach or towards the
airport for a visual approach. The aireraft mav or may not be receiving
radar separation, radar monitoring or other services provided by ATC.

In addition, Section 7, Arrivai Procedures, of Chapter 4, does not contain references to
the phrases ™radar arrival” and "non-radar arrival.™ Also, there are no procedures in the
handbook for assisting an aireraft to return to a loeslizer course if a deviation from
eourse 1s noted.

1.17.6 FAA Surveillance

The FAA Flight Standards Distriet Office (FSDO-A5) in Portland, Maine, is
responsible for certification and surveililance of Bar Harbor Airlines. The FSDC had
issued the company an Air Carrier Opersting Certificate on Augnst 3, 1965. This
certificate, along with two separatel: znnroved Operating Specifications, authorized the

compeny to operate under both 14 CFR Parts 121 and 135 in both VEFR and IFR operations
throughout the continental United States.

8/ Approach Gute~-The point on the final soproach course which is 1 mile from the final
gpproach fix on the side away from the airport or 5 miles from landing threshold,
whichever is farther from the lending threshold. This is an imsginarv point used within
ATC as & basis {or final approach course interception for aircraft being vectored to the
finai approach course, :
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The Principal Operations Inspector (POI) had been assigned to the earrier at the end
of April 1985 and was serving in & temporary capacity until a permanent POI could be
assigned. The previous POI had been assigned from 1981 to March 1985 at which time he-
was reassigned to Washington, D.C. His workload at that time included 21 certificate
holders, two Part 121 air carriers, three Part 125 commuters, and several on-demand air
taxi operators, pilot examiners and Part 141 flight schools. Between 1981 and 1984, he
had been assigned to only one certificate holder, Bar Harbor Airlines, in addition to
accident investigation work and enforeement cases. At that time, he was sble to devote
almost 100 percent of his time to surveillance of Bar Harbor. However, when the POI was
promoted, he was assigned 20 other certificates. )

According to the temporary PO, six or seven of the complex certificate holders had
been transferred to him when he already carried a substantial workload. He stated that
he did not have time to develop an effective plan te conduct surveillance of the operators.
He said, ". . . my job was more as a firewan, to put out where the fires were burning . .."”
He stated that between 1981 and April 1985 the staff of operations inspectors had
dwindled from eight < three, with him being the oniy POI in the office. Furthermecre, the
workload had increased instead of decreasing during this period. He was not satisfied with
his ability to conduct the surveillance that was required. He did not know whv the work
force was ellowed to deerease. (GAU had reported s decrease in the FAA inspector
workiorce from 2,200 in 1978 to 1,332 in 1983. ‘Thera had been a deeline of about
17 percent in field inspectors in recent years. In 1983, the FAA Administrator reported to
Congress that he had a plan for program and system changes tha: would permit a decresse
in the number of surveillance inspeetors while at the same time inerease the quality and
quantity of inspections by the FAA.) At the time of the aecident, 2 permanent POl had
been assigned to the office, but she had not yet been assigned POI responsibilities for Bar
Harbor Airlines.

The temporary POI said that since April 1985, he had made only a few trips to Bar
Harbors" headcuarters, and that he had discussed primarily its operation with
manegement. He did not observe anv initisl or upgrade training and did not periorm any
proficiency checks in the Beech 99. He did not recall snv of the airlines personnel
bringing sny particular problems to his attention nor was he aware of anv significant
problems based on his meetings with the airline. He recalled performing g couple of en
route inspections, one of which was done in a Beech 93,

The Principsl Maintenance Inspector (PVI) was assigned to Bar Harbor in 1981, He
was responsible for about 80 certificate holders which are comprised of major air carriers,
ecmmuiers, on~demand air taxis, turbojet general aviation operators, repair stations,
aerial applicators, and pilot and mechanies schools. He reportec that he did not have
sufficient time to perform ali of his responsibilities. He stated that Bar Harbor Airlines
had taken about 75 percent of his time during the §-month period before the aceident. He
said that if he had more time he would inerease Mis overall surveillance sectivities of the
carrier. Except for a2 maintenance supervisor who had authority to zct as a PMI and &
Principal Avionies Inspector, he was the only PMI assigned to the office, and he was the
only maintenanece inspectior assigned to the geographical area in which his assigned
certificate holders were located. Two maintenance inspectors in the sirworthiness
department had died and their vacancies had not been filled. One other incpector had just
been with the TAA a vear, and a trainee (GS-7) had just recentiv been assigned to the
office.
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in March 1984, the FAA conducted a National Air Transportation Inspeetion (NATII)
which v as designed to determine the status of the air earrier industry's compliance with
Faderal regulations. Seventy-seven inspections of Bar Harbor were performed by the
NAT. team, whieh included some inspectors from FSDO-65. Of the 42 inspections
performed in the area of operations, ail were found satisfactory. The other 35 inspections
concerned airworthiness; 9 of those inspecticns were unsatisfactory and involved problems
primarily related to raintenance documentation and recordkeeping practices. Bar Harbor
received an owirall satisfaectory rating and was not required to submit to a followup
inspection NATI I. According to the temporary POI, he relied on the results of the
inspection which found no significant problems with the carrier's operation.

From August 1984 to June 1985, FSDO-55 conducted 78 operatioral, airworthiness,
and en route inspections with the assistance of the FAAS New England Region and
another FSDO. These inspections were eonducted in various types of airplanes, but only
five were conducted in the Beech 99; discrepancies found in two of the flichts were
related to weight and balance problems and the other three disclosed some machanical
problems relating to an autofeather system, « left fuel indicator, and a door warning light.
Inspecters gisc condueted 14 ramp inspeetions, 17 spot inspeections, and 3 procedures and
flighterew records inspections. The only substantive observation noted during the ramp
and spot inspections involved a flight diversion dus to a mechenical problem. There were
43 oth»r contacts between inspectors and the company involving its operations
specifications, manusals, minimum equipment lists, and maintenance conducted either by
personel visits, eorresponde—ce, or telephone. FAA inspectors also sdministered 13 flight
checks; ¥ were performed In the Beech 99 and 6 in the Beech 1900. A check performed by
gn inspectnr on March 1, 1985, resulted in an unsatisfactory rating because a captain had
diffieulty executing normal ILS and automatie direetion finding (ADF) approaches.

During the same period, the carrier experienced three separate incidents which were
reported to the F3DO: a wingtip strike with another airplane while taxiing, a landing gesar
problem due tc overtravel of the nosewheel turning limits, and smoke and sparks behind
the fuel gage penel in N3COWP on September 11, 1984. The smoke and sparks was caused
by a short In the panel lighting wire. The probiem wss corrected and the airplane weas
returned to sarvice.

The New ¥nglend Region has jurisdiction over FSDO-65. In June 1985, a regional
zudit team comprised of an experienced operations inspector and an airworthiness
inspector performed an in—depth inspection of Bar Harbor., The inspection took 7 davs,
from May 2¢ to June 6. The operaticns inspector performed station faciiity, records, and
en rouls inspections. The airwerthiness inspector perforreed station facility, records,
aircral” spoti, remp, and en route inspections. In all, 28 areass were reviewed which
ineludec areas periaining tc both the air earrier’s Parts 121 and 135 operations. Some
signifizrnt areas noted as & result of the audit were:

o} Lack of the use of departure, en route, and approach charts during
both VFR and IFR corditions by flightcrews;

< Flighterews not planning for immediate landing after departure
(thev do not have instrument departure and aporoach charts
immediately available for takecff);

o During an ezetual! IFR ILS aporoach, there was no instrument

arproach briefing and the first officer flew the approach without
reference to the aoproach charts
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o Some loaz intervals between diserepancy writetps in  the
maintenance flight log (some gireraft may go several days with no
writeups and then the discrepancies get written up after the last
flight of the day);

o Aireraft have an excessive number of minimum equipment list
{(MEL) deferred maintenance items [(possible incorrect
troubleshooting and inappropriate placarding and releasing per the
MEL);

0 MEL procedures are 8 low priority with the carrier;

e} Inadequate supply of spare parts;

1o} Meintenance manual needs updating;

o Requ.red inspection item {RID) procedures and documentation needs
updating;

o Maintenance {raining records incomplete; and

o The FMI is not spending enough time with the carrier {the PMI had
over 30 sertificate holders to cover and was not able to devote the
time he needs to the earrierl.

On Jure 14, 1983, the audit team debriefed Bar Harbor and FSDO personnel on their
findings and made several recommendations tc correct the deficiencies.

From June 12, 1985, to August 22, 1985, 16 operations and airworthiness en
route ’nspections, 3 ramp inspections, an MEL inspection, and 4 other surveillance
activities weare performed primarily by FSDO-65. All were found satisfsetory, but several
reruited in some comments. As a result of the en route inspections, there were some
minor diserepaacies gbout weight and bsglsnce procedurss, a comment sbout an
inoperative power steering MEL item in the Beech 18500 which had existed since May 8,
1983, ané s malfunctioning door warning light which had not been recorded in the
maintenanca fligh: leg. One ramp inspection showed that the forward eargo compartinent
in & Co-vair 506 was not sealed in three places because of worn tape. The other four
activities coneerned those aireraft incidents involving mechanical malfunetions and items
involving Convair 600 maintenance.

2. ANALYSIS
2.1 Genersal
The flightcrew of flight 1808 was certificated and qualified for the flight in
gsecordanee with Federal regulations and ecmpeany poliev and procedures. The airplane
was maintained and ingpected in accordance with Federal regulation and the approved

maintenanecc program of the girlire.

2.2 Medical and Psychological Factors Affecting Flichterew

The sutopsies performed on the crew revesled no evidence of disease or cother
medical factors which couild have had a bearing on the aceident. Although small amounts
cf ethyl aleohol were found in blood samples of the crew, it is believed that the small



-38-

amounts of aleoho! found were g resuit of postmortem putrefaction rather than from the
physical ingestion of aleohol. The specimens were taken more than 24 hours after the
accident. Both erewmen had been exposed to fire and had exhibited extensive internal
organ injuries. Also, eultures of the blood samples produced heavy growth of mixed
organisms.

Based on the flighterew’s flight and duty time records and information
provided by family members and associates, there wss nc evidenece that either
crewmamber was suffering from chronie or acute fatigue of the crew. Therefore, aside
from the ear problem the first officer had experienced 2 days before the accident, there
was no evidence to suggest the flLighterew’s physiceal ability to operate the airplane might
have Deen adversely affected.

The first officer had no known historv of ear problems and apparently he did
not have a2 cold. The evidence does not permit a determination that the first officer
suffered from the affecis of aerotitus media {the inability of the middle ear fo ventilate
itself) resulting in inflammation of the membrane and surrounding tissue. Since
knowliedge of the first officer’s complaint was learned after the autopsy wsas performed,
the Safety Bosrd was not able to request the medical examiner to specifiieslly investigate
this possibility. Nevertheless, & dormant infection or other latent cause of tissue swelling
cannot be dismissed entirely, This condition conceivably could have caused s sudden onset
of severe pain in the esr resulting in a distraction to the first officer and g disruption in
crew coordination and in the overall performance of the flight.

2.3 Airplane Mainfenanee

The investigation found no evidence of a failure or maifunction of the
airplane, its systems, or its eomponents. The historv of problams with the NAV/COMM
equipment was considered as g potential faetor in the geeident. Water leaks could have
affected the NAV/CO¥Ms and could have csused erroneous navigation displays resulting
in an unstabilized flightpath., Although the No. 1 NAV/COMDM removed from the airplane
the day before the aceident showed no evidence of water econtamination, and there was no
further writeup coneerning water legks, it could be concluded that the water leak problem
had been corrected when the windshield was last repaired on Mayv 21, 1985. However,
gnother NAV/COMM discrepancy due to a water leak through the windshield about
Z weeks Iater shows that the lsst repeir did not correet the wsater leek prcblem in
N300wPr. The discrepancy and corrective action history shows there was continucus
problems with the NAV/COMM. Thus, 8 remote possibility of some form of mealfunction
remains because of the lcoeation of the avionies and other electrical eomponents in the
nose ccmpartment of the airplane adjascent to the windshield, and because the airplane
had bean flying through light rain at the time of the sceident,

2.4 Weather Reporting System

The SAWRS {acility at the Auburn-Lewiston Airport was found unsstisfactory
during an inspection on April 11, 1883; however, a reinspection of the facility 2 days after
the aceident showed that the previous diserepancies had been corrected and that it was in
satisfactory eondition at the time of the aceidert.

As a resudt of its investigation of an acecident involving & Beecheraft Queenair
on February 4, 1985, at Soldotna Airport, Alasks, 7/ the Safety Board recommended tha:
the NWS: -

ft’ Aireraft Accident/Incident Summe-y Report—"North Pacific Airlines, Flight 1802
Beechersft, BE-65-084, NSONP, Soldotna, Alaska, February 4, 1985
{NTSB/AAR-86/01/SUM).
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A-85-19

Determine whether Supplementary Aviaticn Weasther Reporting
Stations outside the Alaska Region have been inspected and
monitored in accordance with the National Wesather Service
Menual, Chapter 14, Part ¥, «nd require an immediate inspection
where one is overdue and corrective action is indicated.

On August 13, 1985, the NWS responded that it was initiating a program to
bring the inspection of sl SAWRS stations up to date and that the program would be
compieted in October 1985, The Safety Board was subsequently informed that all SAWRS
stations had been inspected. Safety Recommendation A-85-12 was classified as "Closed—
Acceptable Action.”

The company staticn agent at Lewiston was a gualified weather observer.
Trere was no evidence that he eoniributed in any way to the aceident.

Wegther observaticns in the vieinity of Auburn-Lewiston and witness reports
about he weather conditions confirmed that the 2150 observation made by the Bar Harbor
station agent at Auburn-Lewiston was substantially ccrrect. The terminal forecast for
Portland was substantiaily correct. The eonditions at Portland are believed to be similar
to those existing at Auburn-Lewiston at the time of the aceident, even though a terminal
forecast was not availabie for Lewiston.

2.5 Visibility Markers

The Safety Board remains concerned about the adequacv of markers used
around airports to determine surface visibility. Even though witness statements indicated
that the visibilitv was consistent with the station agent’s report, the Board cannot assume
these reports represent the actual flight visibility existing in the runway environment &t
the time cf the accident since the observations were not made from the runway.
Furthermore, the Auburn-Lewiston station agent stated that the approach end of runway 4
tended toc become foggy befere other aress around the airport. Insofar as the accuracy of
the visibility may be in guestion, the 1/2-mile visibility error listed on the approach chart
may have permitted an approach when one would not have been performed if the visibility
had actually been less than 3/4 miles.

Because runaway 4 is the main instrument runway at Auburn-Lewiston, the
Safetv Board finds it is significant that the gpproach end of the runway does net have
availgble lights to determine the visibility espeeially when the cpposite end of the runway
has available lights. As & result of 20 accident on May 38, 1878, involving e deHavilland
DHC-6-280 in Rockland, Maine, 8/ the Safety Board recommended that the FAA:

A-80-23

Establish guidelines on the location and number of visibility
markers necessary at airports tc assure representative surface
visinility vaiues for airport runwavs and the airport runway
environment.

87 Aircraft Aceident Report—"Downeast Airlines, Ine., deHavilland, DHC-6-200, N68DE,
Rockland, Muine, May 30, 19787 (NTSB-AAR-85-75).
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On Oectober 25, 1982, the FAA responded that it believed existing
requirements to be sdeguate and that it did not believe the addition of visibility lights
over and above that provided by runway lighting would improve aviation safely.
Conseguently, Safety Recommendation A-80-23 was placed in a "Closed--Unsaceeptable
Action" status. However, in view of the accident, *he tempo of airline activity, and
competition brought about by deregulation in the aviation industry, air ecarriers and
flighterews should have the best information possible regarc}mg the weather. In view of
the fact that the initiation of an instrument approach is dependent on observed or
measured visibility by Federal regulation, the traveling public deserves th~ extra margin
of safety that visibility markers would provide.

2.6 Air Traffie Control

The radar controller was a quelified full performanee controller (FPL} with
13 months of experience as an TPL with the FAA. His actions up to and including the
approach clearance given at 2158:38 and those of the other conirollers handling flight
1808 were timely and in accordance with ATC procedures and other standard operating
practiees.

The controller's instruection to the flighterew to turn to a 340° heading was
given considersble attention during the investigation because it would have put the
airplane on a 60° intercept angle to the final approach course when the airplane was
1 mile from the LOM. During the Safetv Board's public hesring on the accident, the
controlier stated, M. . . this was just a turn, a correction to sssist the pilot to intercept
Lewie, south of, outsid= of Lewie.” The Board noted that, although the flight was in radar
contaet with Portland Approach, it had not been given radar vectors to the final approach
eourse nor were they required. Instead, based on their previous clearance, the flighterew
wes providing their own navigation to the final approach course by way of the transition
depicted by the navigational aids on the instrument approach chart. The controller's
supervisor testified thet the radar arrival seetion of the ATC Handbook {71190.55D} did not
apply to flight 1808 because the fiight was a nonradar arrival and the intercept angle
lmits specified in the radar srrival section did not apply to N300WP. The nonradsar
chapter of *he handbook &id not contain any criteria for handling sireraft in radar
contact, The intent of paragraph 5-121, Section 9, "Radar Arrivais™ is to provide a
smooth transition for an aireraft from a radar veetor to a final approsch course withcut
overshooting. However, it did not provide guidance to controllers for use in assisting a
flight when it deviates from a fingl approach eourse. In addition, the kev distinetion
between a radar arrival and a nonrader arrival as presently defined, is whether or not an
aireraft is given radar vectors. The term nonradar arrivel is confusing because an ajreraft
would never be given radar vectors in a nonradar environment.

In an aceident involving Trans World Airlines at Berryville, Virginia, on
December 1, 1874, 9/ the controller issued an appreach clearance without an altitude
restriction and the sirplane struck s hill during ifs descent while the crew was on their
own navigstion. FAA maintained that a pilot on final approach or transition to final
appreach, ar'}viding his own navigation while in radar eontaet, but not given redar vectors,
was & nonradar arrival. {At that time, the radar arrival section, in the ATC Handbook
{7110.8D), addressed the procedures of radar control for arriving aireraft, but the
handbogk did not define the term "radar arrivel." The term, "nen-radar arrival® 8id not
exist in the manus! at thet time.)

9/ Aireraft Acecident Report—"Trans World Airlines, Ine., Boeing 727-231, NH4328,
Berryvilie, Virginia, December 1, 1974" (NTSB-AAR-75-16).
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In its final report on the Berryville, Virginia, accident, the Safety Board stated
that the flight should have been classified and handied as s radar arrival. ATC had radar
contact with the flight, and there were no procedures in the manual on how to handle the
flight using nonradar procedures when, in faet, the airplane wes in radsr contact. The
Board recommended on July 24, 1975, that the FAA:

A-T75-58

Define the term *radar arrivai” and assicn an equal weight.t of
controller responsibility to all arrivals receiving radar service,
regardless of the kind of radar serviee.

The FAA responded on August 18, 1875, that it coneurred with the recommendstion, that
the recommendation was part of a study to review terms and phruses used in the ATC
system for the purpose of determining whether they needed to be defined, and that it
would take whatever corrective action would be needed. As 2 result, the FAA incliuded
the pilot/controller glossary of ATC terms in both the ATC handbook and the Airman's
information Manual.

The Safety Board believes, however, that the definitions are confusing and
somewhat ineonsistent with the environment under which an aireraft may be operating.
The Board believes that a standard should exist for intercept angles regardless of whether
or not an aireraft is receiving radar vectors and that appropriate material should be
ineluded in the handbook that addresses thes situation when an airersft deviates from its
course in a redar environment. If the aireraft cannot be returned to course using the
standard criteria for an intercept, then the pilot should be informed that he appears to be
too far right or left of course for a safe apsroach, and asked his intentions, An airersft in
radar contact should not be handled under g chapter of the handbook that was designed
and intended for nonradar operations.

In the case of flight 1808, the off-course flightpath was identified by using
radar, the correetion issued to the pilot was based on radar information, and the position
report given to the crew with respect to Lewie was accomplished using radar. Therefore,
the Safety Board believes that the flight should have been treated as a radar arrival. The
procedures for handling flights should be those governing radar operaiions and not those
governing nonradar operations. To aceomplish this, the definition for radar arrivals should
be amended to include g1l IFR arrivals under radar contact, and the definition of nonradar
arrivels should be amended to include only arrival aireraft not in radar contact. I
deviations are noted, the procedures for assisting a flight to return to course using radar
should be added to the radar arrival section in the chapter titled, "Radar."

2.7 The Flightpath

A review of g1l available data pertaining to the navigationsl aids and the radar
track of the girplene disclosed a possible explanation for the slight off-course traek after
flight 1808 passed ENE. The ENE VOR was misaligned by 1° to the right and the 036°
radial had a 2.5° right bend at 20 miles. If the airplane was tracking outbound on the 038°
radial at 26 miles, it aetually would have been about 0.7 mile to the right of the desired
course. At 2159:50, flight 1808 was actually 1.3 miles to the right of the 036° redial at
Doley, about 26 miles away. The 0.6~mile difference between the flight’s position and the
§36° radial would have resulted in a course deviation indicator (CDI} needle deflection of
only seven-tenths of a dot to the left ({ly left indieation). The CDI would have indicated
that the airplane was nearly on the 036 radial. At that time, the sirplane made a 10°
heading change to the left. '



~42-

The remainder of the approach to the Doley intersection, where the 041
Iocslizer course would have been intercepted, was flown erraticelly. A constant rate of
descent was not established to cross Doley at the desired 3,000 feet. The crew should
have realized that in 26 miles from ENE to Duley, they had to lose 4,000 feet which, at an
airspeed of 200 to 210 KIAS, would require a rate of descent of 550 to 600 feet per
minute. Instead, the airplane was initially estabiished at a rate of descent of 500 feet per
minute and then was allowed to decay to 350 feet per minute. The rate of deseent then
inereased to 80C feet per minute when the crew was told that they were 12 miles south of
Lewie and cleared for the ILS approach. [t is not known why, at this point, the airplane
began a ground track 6° to the right, away from the track that would have permitted
intercepting the final approach course. It could be attributed to inattention or
misinterpretation of displayed navigational information. Also, a signal anomally,
malfunction, or incorrect setting of the NAV equipment could all be possible explanations
for the turn away from Doley and the final spproach course.

If the NAV equipment had been properly tuned to and receiving the ILS
frequency after passing Doley, the GS needie should have started moving downward
toward the "bullseye.” The distance measuring equipment (DME) reading from ENE should
have indicated about 30 miles at this location, in addition to the CDI needle movement if
cne NAV had been tuned to Navy Brunswick. This should have indicated to the crew that
they had passed Doley and that & descent could be made to the next minimum aititude of
2,200 feet. However, the airplane then appeared to level off at 3,600 feet, & minimum en
route gltitude depicted on the approach chart from the Orham Initial Approach Fix to the
Doley intersection, for about 1 minute. The momentary level off at 3,600 feet mayv have

oceurred because the crew may have thought initially that the instruetion on the chart
~applied to their route and attempted to comply. It is also the minimum safe altitude for
the area in which they were flying. However, it is believed that the airplane most likely
was leveled off to slow it down.

About 2200:17, because the locealizer needle would have been displaced by
more than one dot, the first officer should have been calling, "glide slope alive" and
"localizer." The airspeed should have been 120 to 130 knots instead of 190 knots,
approach flaps should have been set at s speed not greater than 150 knots, and the
prelanding checklist should have been complete up to the point of extending the landing
gear. Theraafier, the rate of descent increassed to at least 800 feet per minute and was
maintained, but it was insufficient to maintain the GS. Since the radar data shows that
the airplane was following the glideslope path for 15 seconds, the Safety Board believes
that the crew was correctly receiving glideslope information at that time.

At 2201:26, the airplane started to go above the upper limit of the GS and
immediately began enother right turn swey from the final approasch course. Seven
seeonds later, the coniroller asked if the flight was receiving the LOC and the turn
stopped immediately to a ground track of 061°. When the eaptain reported they had not
vet intercepted, the controller issued the turn to 340° at 2201:40. It could be surmised
that before the controller made the inguiry the captain mav have decided to make a
second attempt and was turning to the right to do so but chenged his mind when the
controller observed that the flight was having difficulty intercepting the LOC and offered
assistance. The turn tc the right would have been correet with respect to the position of
the holding pattern. Also, the crew could have been making an “"S" turn to slow down and
lose altitude. Although the airplane started to make a left standsrd rate turn 8 seconds
later, it was outside the right side limit of the LOC signal {full needle deflection) as it
passed the LOM and was inside the LOM when it crossed the centerline of the LOC eourse
on an intercept angle of about 4%° The erew had 15 seconds lead time from the time the
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turn was stepped on the 354° ground track until the airplzne intercepted the right side
limit of the LOC. It took 13 seconds for the airplane to traverse the width of the LOC
ccurse. When the first officer acknowledged "Affirmative® to the controller’s question,
". . . are you receiving it," the controller began informing the crew of the termination of
redar serviee and the missed approsch instructions and did not finish talking untii
2 seconds after the airplane had exited the left side limit of the LOC, at which time the
right turn to 049 was initiated in an attempt to reintercept the ILS. This transmission by
the controller could have distracted the flying pilot which may have interrupted a timely
turn onto the final approaeh course. S

As the airplane flew through the LOC course and started the right turn back to
intercept the LOC, it lost 400 to 500 feet »f altitude in 10 seconds, from 2,400 feet down
to 1,900 feet. The sudden c¢limb to 2,300 feet and the descent to 1,700 feet is within the
capability of the girplane, but would have required a +1.5 load factor for 6 to 8 seconds
followed by a +0.5 load factor for 8 to 10 seconds. In an attempt 1o arrest a high rate of
descent, the pilot might have made a slight climb as & result of overcontrolling the
airplane snd then a slight push-over because the initial correction was too great and it
would be necessary to continue the descent to intercept the GS. However, in this case,
the maneuver appeared excessive,

From this point on, the rate of descent stabilized around an average 1,300 feet
per minute until the initial tree impact. The airplane had deseended below the lower limit
of the GS and had passed to the right side of Christian Hill, just inside the right side limit
of the LOC signal before it struck the trees. At the point of impact, the airplane was
180 feet below the center of and about 156 feet below the lower limit of the GS. The
initial impact site was only about 70 feet short of the middle marker and 126 feet below
DH. :

The flighterew executed an unstabilized approach contrary to company
procedures and safe operating practices. It is possible that the ecrew may not have
realized how close they were to the LOM before the controller advised them of their
position. Station passage would have been indicated by the swing of the ADF needle, the
biinking marker beacon light, and associated sudible tone if it were selected on. The
radar track and marker beacon signal pattern indicates that the erew should have received
the marker beacon signal. However, it appears the airplane mayv have already been inside
the LOM and the ADF would not have indicated station passage. At this point the
airplane was 500 feet above the GS intercept altitude st 165 KIAS, 15 knots above the
company recommended flep extension speed and 35 knots above the company
recommended landing gear extension speed, and the rate of descent had inereased to 2,200
feet per minute,

Under these eircumstances, it is conceivable that the erew would have been
late in configuring the airplane for landing and would have been behind in aceomplishing
the checklist. Late extension of approach flaps and landing gear could have contributed
to the climb to 2,300 feet and rapid descent *o 1,700 feet before the airplane was
stabilized at a descent rate of about 1,308 feet per minute. These events would
contribute to & high workload on the flightcrew at a critieal time in the approach. They
might have had a tendeney to focus or concentrate only on certain data to the exclusion
of other information that also may have been equally important and failed to make the
required call-outs. Such behavior is termed "selective attention” in psychological terms.
That is, a5 workload increases and the resultant level of stress on the pilot increases, the
;.ormal seanning and cross-checking technigues and crew coordination break down. The
pilot(sj therefore might focus or concentrate on certain instruments or controls to the
exclusion of others. As a result, the airplane was never stabilized on the TLS. It is



~44~

evident that the crew continued the approach and crossed the localizer from left to right
descending below the GS at about 800 feet. A witness observed the airplane level off.
However, the physieal evidenee shows that the girplane was in an average 5° descent path
before and after initial iree impact. The airplane would have had to turn at least 20° to
30° to the left to have completed the approach. When it hit the trees, the airplane was
correcting back to the runway and had obtained a ground track of 045% It is possible that
the erew saw the approsch lichts when they descended below the GS. The physical
evidence indicates that the landing lights were off, which otherwise could have obseured
their vision in fog. -

Based on the foregoing sequence of events, the Safety Board believes that the
flighterew may not have been completely aware of their position with respect to the LOM
until the controller attempted to assist the flight with the 340° heading.

Although, the airplane only turned 47° to the left instead of 80° the turn given
by the controller may have contributed to the unstabilized approach. The flight was off
course to such an extent that a §0° turn was required o put the airplane on a track to the
LOM and s nonstandaré procedure was required to achieve this objective. In view of this
fact, the Safety Bosard believes that the controller used poor judgment and technique in
his attempt to assist the flight. He also exercised poor judgment and technique in his
subsequent handling of PEX 391 while it was on an ILS approach near the final approach
fix. He kept PEX 391 too high and on a 52° intercept heading, which resulted in the
airplane flying above the glideslope path. Since the crew was without glidepath guidance,
they had to request g turn in order to position the airplane on course and on glidepath
before commencing their final approach. The correct course of action in the case of
flight 1808 would have been for the controller to have asked the pilot his intentions after
providing the position report and then offered to provide radar vectors. Such action by
the controller probably would have provided the ecaptain with an easy ailternative.
Acceptance of radar vector assistance would have alleviasted his predicament and would
have provided the crew an opportunity to establish a stabilized approach. However, the
Safety Board must point out that the opportunity for the captain to have asked for radar
vectors was always available. Instead, the approach was continued and the airplane was
never established on the loealizer or GS.

Although the crew might have been able to make a landing, it would have been
unsafe. In darkness and under the existing weather ccnditions, it would have been
difficult for the flighterew to have recognized an excessive rate of descent until the
girplane was very low. In addition, the flighterew probably was susceptible to visual
illusions because there were nc other ground lights for reference in the spproach zone,
there was water on the windshield, ancd there was a slight upslope to the runway. These
conditions would have eombined to produce a perception that the airplane was hither than
it actually was in relation to the runway.

To make a visual approach, a pilot must constantly interpret the changing
visual scene to remain oriented on the proper glidepath to the runway. Pilots must judge
height, speed, distance, and glidepath based on perceived movement of external objeets,
their brightness, and their apparent size as weil as their relationsnip to the horizon and
witn other objects, and with respeet to the airplane's orientation in space or its angular
relationship with the runway. Thus, visual percepticn is a decision-making process based
on a multitude of visual eues.

At night, because visual cues are reduced and are further degraded by weather
and sloping ierrain, pilots must rely to a greater extent on flight and navigation
instruments to reach the runway safely. The reduced number of visual eues, such as the
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runway and approach lights, may well provide images that can be interpreted
inaccurately, causing pilots to make inappropriate decisions. In this instance, flight 1508
eould have become visual at gbout 1 to 1 1/2 miles from the airport. Therefore, the
crewmembers would only have seen the 3,000-foot long approach light system and perhaps
the runway threshold. Without further foveal or peripheral visual cues, an illusion would
be created that the airplane was too high in relation to the expected visual light scene,
i.e., 3,000 feet of approach lights plus 5,000 feet of runway lights. An additional visual
illusion would have been created by the featureless and unlit terrain surrounding and
preceding the approach lighting system. This is called the "black-hole approach" end
eoncerns approach to a lighted runway (or in this ease to the approach lighting system)
over dark featureless terrain beyond which the horizon is not discernible. Simulated tests
of both visuai conditions have shown that a pilot tends to descei:d along the arc of a
circle, the circumference of which touches the grounc short of the runway lights. The
fact that flight 1808 had water on the windshield and that the airplane was manuevering

and was not aligned with the runway and approach lichts center line sggravated the
situation. 10/

Therefore, the Safety Board believes that the captain used poor judgment by
not making a missed approach in the vicinity of the LOM. Once he decided to continue
and attempted to "salvage" the approach, the crew had difficulty because the airplane was
not only unstabilized on the ILS, but it was outside the LGC and GS limits. This degraded
significantly their ability to determine the airplane’s correct angular relationship to the
runway when the runway environment came into view. The Safety Boars believes that the
visual and meteorologieal conditions could have contributed to the pilot flying too low.
Even with the VASI installed, the erew probably did not see it and if thev did, the system
does not indicete how far an airplane is above or belcw the proper glidepath.

On site examination showed that the landing gear was extended with the flaps
retracted instead of at the approach or full down position. There are four possible
explanations. The crew may have accidentally hit the flap lever after the airplane struck
the trees, they may have failed to extend the flaps because they were hurried, or they
may have failed to complete or properly coordinate a missed approach procedure. If they
attempted to execute a missed approach, the proper procedure in the Beech 99 requires
first arresting the rate of descent by increasing the pitch attitude and adding fu power,
and after a positive rate of climb has been established, retracting the landing gear, and
then retracting the fl: ['s. The captain must raise the landing gear, and the first officer
raises the flaps. If the crew had attempted a missed approach, the change in control yoke
pressure should not have been significant if the sairplane had heen trimmed st g speed
between 120 and 130 knots. The position of the stabilizer actuator suggests that this
would have been the case. About 130 knots, the airplane has the capability of generating
sufficient additional lift in & 2 G pullup to arrest the 1,300 fpm rate of deseent within
gbout 10 feet. Also, gt this speed the different flap position effeet is negligible.
Therefore, based on & 3-seccnd recognition and response time and a i-second aireraft
response time, the pilot could have arrested the rate of descent in about 80 feet.

Although remote, a fourth possibiiity is a mechanical malfunetion or electrical
short in the system. However, such a failure or malfunction should not have caused any
contro!? difficulty.

168/ For further information on visual iliusions read, "Fundamentals of Aerospace
Medicine," Dettart, Roy L., editor, published bv Lea Febiger, Philadelphia, 1985.
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2.8 Flighterew Coordination

The absence of a CVR precluded the Safety Board from determining the
circumstanees that may have existed in the cockpit at the time of the secident and how
effective the crew may have worked together. The available evidence =< insufficient to
determine who was flying the airplane during the approach and seconds before the
gecideni.  Also, it is not known whether or not the crew used the checkiist and msde the
required call outs in accordance with standard operating procedures. Based on the
training provided the erew by the company, they should have been aware of the required
procedures.

The Board believes that the flighterew was familiar which each other and the
flight scheduwie. Testimonies from associates indieated that the captain had good piloting
skills and good attitudes toward fellow crewmen, and used good judgment. Also, the
capiain was known to aceept constructive eriticism without rescting adversely.
Aceordingly, there should have been no apprehension on the part of the first officer to
inform the captain sbout any unwarranted deviations in company procedures. However,
both the captain and the first officer were relatively inexperienced in their respective
positions and the division of cockpit duties between the flying and nonflying pilot mav not
have bevn performed as effectively es it might have had one or both been more
experienced.

While crew coordination was professed ¢ be taught by the eompany, no
specific crew coordination program on cockpit rescurce management or gssertiveness
training was taught. There is evidence that erew coordination was not consistently
practiced among crewmembers Quring routine operations. A first officer, who had flown
frequently with the captain, said that the captain did not demand & challenge and response
use of the checklist. Although, the pilot retracted that statement during the Safety
Board's public hearing, he testified that only essential items were called out. Another
pilot corroborated that statement. Testimony was obtained in an attempt to clarify which
itemns of the ~hecklist were cssential and which were nonessential. Aceording to one
pilot, examples of noncssential items were the passenger sign, the autofeather switeh, and
the altimeter because these items were readily visible and ". . . the copilot ean take care
of it himself.”

The Beech-99 was designed to be operated by & single pilot. It is, therefore,
conceivable that in view of the nonecomplexity of the airplane and the brevity and
simplicity of the checklist, checklist items probably were performed silently by the
nontlying pilot. Performing checklist items in this manner in a single pilot operation is
obvious, but carrying such habits over intc a two-pilot air carrier operation fosters
apathy, negates the safety aspect of crew redundanecy, defeats the purpose of the crew
cencept, and invites mistakes that go unnoticed. Consequently, the Safety Board believes
that a lack of erew coordination eould explein, in part, the operational diserepaneies in
this accident. The ATC tape of communications revealed that hoth the cgptain and first
officer were making the radio transmissions, contrary to company procedures. In part, for
this reason, the Board was unable to determine who was flying the airplane. The evidence

{ how the radio communications were handled by the crew is indicative of poor erew
coordination technique and could have resulted in a distraction to the flying pilot.
Therefore, the FAA must use caution in its cestification and surveillance of commuter
airlines to ensure that crew coordination is practiced and it should emphasize the
problems that can develop with airplanes that are designed for the single pilot.
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One such unnoticed mistake thet could have evolved from the unchallenged
checklist use, is a mis-set altimeter. Both altimeters were found sst at pressure settings
that were different than what was provided by the station agent. The captain's altimeter
was set at 30.42 and the first officer's was set at 30.12. The station agent stated that he
had provided the crew with an gltimeter setting of 30.24. Tha last sitimeter setting
provided by Portland Approach was 30.26 which was acknowledged and repeated by the
first officer.

Based on the manufacturer’s examinations, the captain's altimeter setting
could have been significant since its reading would have been indicating an altitude close
to DH when the airplane struck the trees. This would have misled the captain to believe
that the airplane was higher than its sctual aititude. However, the copilot's altimeter
setting was mis-set in the opposite direction. It is possible that the disparate altimeter
settings were caused by ground impact and subsequent destruction of the cockpit.
Hewever, it only remains a possibility since the altimeters showed no evidence of
barometrie gear system derangement or impact marks to fix the position of the altimeter
settings at the time of the aceicent.

From a human performance standpoint, it is possible thet the captain mav
have mentally transposed the last two digits of the altimeter setting when he heard the
transmission and transferred 30.42 irstead of 30.24 to his altimeter. This would reguire
1 3/4 turns with the thumb and forefinger. Since this is a considerable and unusuallv iarge
pressure change, the captain would have been expected to guestion such a change. It is
difficult to believe that the first officer would have ignored the altimeter settings he was
provided.

Since the reccrded radar date of the airplane's flight track at 7,000 feet is
consistent with altitude instructions provide? to the crew by AT?, the Safety BoarA
concludes that until the airplane began its descent ifrom 7,000 feet, the ecaptain's
gitimeter was set correctly. However, once the descent was begun, the airplane's
flightpath for the remainder of the flight precluded using the radar data to verify the
altimeter setting. If the altimeter was mis-set, it would have been mis-set after leaving
7,000 feet. The Board believes thai (e transposition of the settings is too coinecidental to
disregard coneclusively this event as a factor in the accident. Another possibility that
could have aceounted for the captain's setting is the station agent giving the setting of
30.42. However, he would not have remembered transposing the numbers and there was
no record of the conversation.

Although the Safety Board does not have conclusive evidence that the level of
noise in the cockpit actually had an adverse impact on flighterew performance, previous
investigation experience suggests that it probably was a factor. During its ‘nvestigation
of an accident involving 2 Beech-99 on January 20, 1981, 11/ cockpit noise levels were
measured at 97 decibels db(A) 12/ which equals a speech interference level (SIL) of
85.5 db. At these noise levels face-to-face communications become diffieult end shouting
is required to communicate effectively. Therefore, these noise levels can discourage
cockpit communieation and, in effeet, reduce crew effactiveness and coordination.

As a result of the January 20, 1981, aceident, the Safety Board recommended
that the FAA:

11/ Aircraft Accident Report-- "Cascade Airwayvs, Inc., BE-99A, N390CA, Spokane,
Wagshington, January 20, 19817 (NTSB/AAR-81-11).
12/ Quantitative noise level measuremert.
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A-81-75

Establish for aireraft used in commercial operation the maximum
cockpit noise levels which will permit adequate direct voice
communication between flight crewmembers under all operating
conditions. '

A-81-76

Require the installation and use of crew inferphone systems in the
cockpits of those aireraft in which noise levels reach or exceed the
maximum level established for adequate dirzet voice
communication between flight erewmembers under all operating
conditions.

In its response to Safety Recommendations A-81-75 and -76, the FAA said
that it has perfermed an engineering study which showed that there are aireraft that have
roise levels high enough to interfere with verbai erew communications. However, it
believed that an economic burden would be placed on the aviation community by requiring
interphone systems. As an slternate asction, the FAA advised that, it would develop an
advisory cireular which would provide guidanee on cockpit noise measurements and neise
levels sbove which ecommunication aids would be desirable as well as remedies that could
be used when high noise levels are encountered. Subsequently, both safety
recommendations were placed in an "Open—Acceptable Alternate Action" status. The
advisory circular was scheduled for May 1986, but has not yet become available and there
have been no steps taken by the FAA to implement the retrofitting of sirplanes with
interphones which exceed allowable noise levels. Therefore, the Safety Board has
classified Safety Recommendations A-81-75 and A-81-76, "Closed-Unaceeptable
Action/Superseded™ and it has issued two new recommendations to the FAA based on the
maximum cockpit noise level of 78 PSIL recommended in the FAA contraet report.

The Safety Board believes that interphone systems in high noise level cockpits
are necessary. Since Ber Harbor Airlines was operating under the flighterew concept
rather than conducting a single pilot operation, the Board believ- s the airline should have
installed sueh a system in order to ensure that its flightcrews could communicate
effectively and thereby inerease its margin of safety. To counteraet the noise
environment, f{lighterews had developed a practice of using hand signals to identify
restrictions and heights above the DH., While the use of hand signals is not an uncommon
practice amorg pilots, the Board believes that such practices should be developed as
standard and controlled by the air earrier and included in the flighterew training program.

High noise level cockpits should not be allowed to interfere with the safe
operation of an airplene since relatively inexpensive steps could be taken to mitigate its
adverse effects. While it is not possible to assess the quality of the crew's communication
in the absence of CVR information, an interphone system certainly would have enhanced
their ability tc communicate, the lack of which may have been a factor in the accident.

2.9 Training and Experience

The training provided by the company met the standards required by Federal
regulations. However, & problem confrented by many commuter air carriers is the high
turnover rete among pilots because of the attrezetion of employment by larger air earriers
flying more sophisticated equipment with better working conditions. As a result, the
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2xXperience level is lower in smaller air carrier companies. For example, in 1984 and
1985, 23 and 22 pilots, respeetively, resigned from Bar Harbor- compared to 10 in 1982 and
11 in 1983. Similarly, the high flying experience level in 1983 was 10,700 hourg, and ip
1984 it was 10,533 hours while the 1985 high experience level was only 6,250 hours. The
rumber of pilots emploved increased from 88 pilots in 1982 to 134 in 1985.

One problem with a high pilot turnover rate is that seleetion can be diffieult.
It alsc causes lower-time pilots to be upgraded to ecaptains without first becoming
seasoned {irst officers. In effect, new inexperienced eaptains must fly with even less
experienced first officers. When he was hired, the first officer, who had been on the job
omy 3 months before the accident, had logged 1,300 hours of total time, of which
100 hours were multiengine time. While the captain had conziderably more flying
experience, he had been with the company only 1 1/2 years, and this was his first
experience with & scheduled air carrier. Therefore, while ground and flicht training was
in conformance with the regulations, and in some cases exceeded these minimum
requirements, the operational training of the pilot work force appears to have been
accelerated by necessity. :

2.10 Company Standards and Management

The Safety Board obtained considerable testimony at the public hearing
regarding the standards set forth by the company for both training flights and operational
flying. Although the training program does not appear to be an issue, the operational
practices of its pilots and their supervision by the company is of concern to the Board.

There was considerable confusion in the testimony from management
personnel, training captains, and operational flighterews regarding the ecompany's
standards for an ILS approach and the ILS approach training. The director of training
testified that ILS tolerances were established for training snd check ride purposes but
that there were no tolerances set for daily operations. A first officer stated that the ILS
tolerance standards were at the pilot’s discretion. A training captain felt that a pilot
should execute a missed spproach when the deviation needles are deflected one dot.
Cther personnel believed that a three-dot deviation of the localizer needle was
acceptable when 530 or more fset above DH. The former POI testified that, "The
standards which are set into the training program would be standards I would expect a line
captain tc adhere to ... the carrier, they write the training program, thev submit it the
FAA for our approval.” He stated that if the airiine requires performance standards that
are more striet than the guidelines (AC 61-77, Airline Transport Pilot Fiight Test Guide)
for an airline transport pilot certificate, they would be approved.

Although the foregoing represents only onc example of the latitude allowed
pilots in daily operations, it refleets the lack of adequate guidance and supervision.
Further, from a human performance viewpoint, this kind of situstion fosters a lack of
appreciation for precise flight operations which could lead flightcrews to develop poor
flight and crew coordination procedures and habits.

Additionally, nonsiandardization in cockpit end equipment instrumentation osn
have an adverse affect on flighterew performance. Indeed, the different VOR/ILS
indicators installed in Bar Harbor's fleet, with their slightly different displays and
operation could have contributed somewhat to flighterew confusion surrounding the ILS
deviatiop imits. The displacements of their needles are not comparable, that is, o
one-dot GS deviation on the KI 214 indieator does not represent the same displacement
from glidesiope centerline as a one-dot GS deviation of the KI 264 indicator.
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-The flight operations and safety departments of major air earrier operations,
plict groups, and aireraft manufseturers have been saware of the pretiem of
nonstandardization of cockpit display and equipment and have taken steps to meet the
needs of the pilots in this area. However, although emphasis has been placed on achieving
standardized cockpits throughout major air carrier fleets, standardization remeins a
problem. This situation is even more difficult for many commuter air carriers who often
are confronted with the difficult task of purchasing adequate aireraft for their operation.
The problem of achieving standardization becomes particularly pronounced when the fleet
is comprised of aircraft certificated under 14 CFR 23 from different manufacturers and
purchased from different operators. While the Board recognizes that this situation is
gradually improving with the introduction of new and better aireraft in commuter airline
fleets, the need for cockpit standerdization will remain &nd must be emphasized within
the growing commuter zirline industry.

211 FAA Surveillanice

From the testimony received at the public hearing, it is evident that the
avaiiability of surveillance and assistance by the FSDO was severely curtailed. This
situation oceurred at a eritical time in Bar Harbor's operation because of the inereased
getivity in the commuter industry, the increased pilot turnover rate, and the seasonal
increase in passenger iravel. The temporary POI ecould not manage the ineressed
workload, nor did he have time or the resources to earry out his tasks effectively. As he
pointed out, he was able only to deal with urgent or cricical situations. - The PMI was in
the same position. It is apparent that surveillance sctivities were being performed by the
FSDO, but the depth and quality of these activities were curtailed by the limited
manpower gvailable. The Board believes that the New England Region team performed an
excellent audit of the carrier and identified areas which required immediate attention in
order fo correct deficient trends in the earriers operation and to ensure compliance with
the requirenents and spirit of the regulation and adhérence to good operating practices.
I is eviden. that an immediate and an aggressive response was required of the FSDO.
However, the Safety Board believes that due to insufficient inspector workforee at the
FSDO, an aggressive program was not esteblished which prolenged the time to accomplish
the recommended changes. As a result, there was not enough amphasis by the company to
improve its supervisicn over its operational practices and to correet the oceasicnal failure
of its flighterews to adhere to company standards and procedures.

The Safety Board is continually concerned sbout the effectiveness of the
F#AA's certification and surveillance of commuter air carriers. The Board has maintained
that a sufficient margin of safety in a commuter operation can only be achieved through
sustained and diseerning surveillanee by the FAA, which in this air carrier operation, was
deficient. This certainly had an adverse impaet on the ecarrier's performance and mav
have contributed, indirectly, to the acecident.

The Safety Board recognizes the latest FAA efforts to alleviate substandard
surveillance. In February 1984, the FAA embarked on an in-depth review of the flight
standards inspection program. The project, entitlad SAFE (Safety Aectivity Funeticnal
Evelugtion), is a program management and project planning system designed to identify
and correet problems in the flights standards program. The project addresses the findings
from the National Air Transportation Inspections (NATII and II), the General Aviation
Safety Audit {GASA), and an evaluation of existing regulations, directives, programs,
flight standards inspection programs. The elements of the flight standards system which
received critical appraisal included: regulations, directives, work programs, program
menagement information, industry safety findings, evaluation programs, budget,
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resources, position descnptzons, classifications, hiring practices, career development,
iraining, and supervisory evaluation. Deficiencies identified by project SAFE have been
addressed in an implementation plan with a blueprint for short-term ard long-range
changes. The implementation plan will update each part of the flight standards program
by fiscal year {FY) 1288; by FY 1989, it will standardize and integrate the parts into an
automated, interactive systemn for updasting and documenting FAA performance.
However, the SAFE program is in its infancy and will reguire a period of validation
before measurable benefits can be derived. The Safety Board believes that the continued
dynamic growth of the commuter industry and these latest accident findings warrant more
timely interim measvres through the development of procedures and guidelines to provide
for the needed surveillance of commuter air earriers during periods when the POI is
unable to fulfill those duties because of other work demands.

2.12 Coclkpit Voice Recorder and Flight Dats Recorder

The Safety Board believes that the facts and circumstances of this aeccident
further illustrate the nezed for a requirement that FDRs and CVRs be installed in
multiengine, turbine-powered, fixed-winged sirplanes. Recorded flight parameters and
LVR eonversation wou'd have provided significant factusl information regarding the cguse
of this aesident and, thus, provide the meens for dstermining the proper remedial aetion
needed to prevent recurrence.

As a result of its investigation of & number of cther accidents dating back to
1976, 13/ and its investigation of an airplane crash at TFelt, Oklzshoms, on
October 1, 1981, 14/ and the Safety Board recommerded that the FAA:

A-78-28

Draft specifieations and fund reszarch and development for a low
cost FDR, CVR, and composite recorder which can be used on
ecomplex general aviation aireraft. Establish guidelines for these
recorders, such as maximum cost, eompatible with the cost of the
airplane on which they will be installed and with tha use for which
the sirplane is intended.

13/ Aireraft Accident Reports—"Celumbia Pacifie Airlines, Beech 99, Richland,
Washington, February 10, 1978" ({TSB-AAR-78/15); "Champion Home Builders Companv,
(Gates Learjet 238, N994HG, Sanford, North Carolina, September 8, 19777
{(NTSB-AAR-79-15}; "Inlet Marine, Inec., Gates Learjet 25C, Anchorage Alaska,
December 4, 1878" (NTSB-AAR-792-18); "Massey-Ferguson, Ine., Gates Learjet 25D,
N137CGL, Detroit, Michigan, January 19, 1979" (NTSB-AAR-80-4); "Downeast Airlines,
Ine., deHavilland DHC-6-200, NB68DE, Rockland, Maine, May 30, 1979"
(NTSB-AAR-80~3); "Cascade Airways, Inc., Beecheraft 89A, N390CA, Spokane,
Washington, January 20, 15817 (NTSB-AAR-81-11); "Texasgulf Aviation, Ine., Lockheed
Jetgtar, N5208, White Pla1n<;, New York, February 11, 1981" (NTSB-AAR-81-13); and
"Northeast Jet Company, Gates Learjet 25D, N125NE, Gulf of Mexico, May 18, 15807
(NTSB-AAR-81-15); and Special Studv—"Commuter Airline Safetvy 1970-1873"
(NTSB-AAS-80-1).

14/ Aircraft Accident Report—"Sky Train Air, Inc., Gates Learjet 24, N44CJ, Felt,
Oklahoma, October 1, 1981" (NTSB/AAR-82/4).



A-82-107

Reguire that ail multiengine, turbine-powered, fixed-wing aireraft
certificated to carry six or more passengers manufactured on o
after & specified date, in any type of operation not currently
required by 14 CFR 121.343, 122.359, and 135.151 to have a
cockpit voice recorder and/or a flight data recorder, be prewired
to aecept a "general aviation™ cockpit voice recorder (if also
certificated for two-pilot operation) with at least one channel for
voice ecommunications transmitted from or received in the aireraft
by rsdio, and one channel for audio signals from a cockpit area
mierophone, and a "general aviation” flight data recorder *o record
suffieient data parameters to determine the information in Table 1
as a function of time.

A-82-109

Require that "general aviation® cockpit voice reacrders (on aireraf
certificated for two-pilot operation} and flight data recorders be
installed when they become commereiallv available as standard
equipment in &ll multiengine, turbine-powered fixed-wing aireraft
and rotoreraft certificated to earry six or more passengers
manufgetured on or after a specified date, in any tvpe of operation
not currently required by 14 CFR 121.343, 121.359, 135.151, and
127.127 to have a cockpit voice recorder and/or a flight data
recorder,

A-R2-110

Require that "general aviation™ occkpit voice recorders be installed
as soon as thev are commercially available in all multiengine,
turbine-powered aireraft (both airplanes and rotoreraft), which are
currently in service, which are certificated tc ecarrv six or more
passengers and which are required by their certificate to have two
pilots, in any type of operation not currently required by
i4 CFR 121.3%9, 135.151, and 127.127 to have a cockpit voice
recorder. The cockpit voice recorders should have at least one
channel reserved for voice communications transmitted from or
received in the aireraft bv radio, and one channel reserved for
audio signals from a coekpit area microphone.

A-82-111

Require that "general aviation"” flight data recorders be instailed as -
soon as they are commercially available in all multiengine, turbojet
sirplanes which are currently in service, which are certificated to
Carry six or more passengers in any type of operation not currently
required by 14 CFR 121.343 to have a flight data recorder.
Reguire recording of sufficient paremeters to determine the
fcllc;wing information as a funetion of time for ranges, accuracies,
eto.):



altitude _
indicated airspeed
magnetic heading

radio transmitter keying
piteh attitude

roll attitude

vertical acceleration
longitu-dinal aceeleration
stabilizer trim position
or piteh control position,

Aithough the Safety Board is encouraged by the FAA's notice of proposed rule
making (NPRM) concerning CVRs on newly meanufasctured multiengine, turbine-powerad,
fixed-wing sireraft operating under 14 CFR 135, it is concerned that g final rule has vet
to be issued. Therefore, the Safety Board urges the FAA to expedite its implementation.
Further, the Safety Board believes that the matter of prewiring newly manufasctured
aireraft, g5 defined in Safety Recommcndation A-82-107, for eventual acceptance of a
general aviation flight data and cockpit voice recorder retrofit, has been negiected. The
Safety Board also rei.zrates Safety Recommendations A-82-109 through -1il1 on
recorders for all multiengine, turbine-powered, aireraft. Until further setion is teken,
those recommendations are being held in &n "Open—Unacceptable Action” status.

The Safety Board believes that a CVR not only would have been a valuable tool
in analvzing the August 25, 1985, accident to determine why it occurred, but that it would
be a positive foree in developing measures to prevent similar aecidents in the future.
Until the FAA requires the installation, or girlines voluntarily install CVRs, similar
accidents may occur and important preventive measures will go undetected.

2.13 Ground Proximity Warning System

As a result of this and two other approach phase aecidents involving scheduled
domestie passenger commuter flichts operating under 14 CFR 135, which oceurred
between August 1985 and March 1986, and in which 30 persons were fatally
injured, 15/ the Safety Board believes that the time has come for the FAA and the
commuter airline industry to address the installation of ground proximity warning systems
{(GPWS) aboard those aireraft commonly used by the commuter sirlines for the
commercial transport of 38 or fewer passengers. An advisory tvpe ¢f system to monitor
height above the grotnd probably would have been sufficient to direct the flighterews'
sttention to the possibility of ground contaet in time to avoid an accident.

A GPWS or similar device reguires the installation of a radio gltimeter, a
transeeiver, an indicator, an antenna, and a voice box. Presently, there is no requirement
for a radic altimeter in airplanes carrying 30 or fewer passengers. Although installation
costs were previously prohibitive for both the radic altirmeter and the GPWS on small
girplanes, the state-of-the-art has progressed to the point that newly manufmetured
girplanes used in the commuter industry should be required to have such equipment, and
consideration shouid be given to retrofitting older airplanes on a prioritv basis. The
Regional Airline Associstion (RAA) documented fewer than 1,500 older airplanes in the
entire commuter fleet in 1985; consequently, a retrofit would not place & massive
production requirement of an appropriate device on the GPWS industry. The equipment
and installation of a GPWS is estimated at under $10,000.

15/ Alreraft Aceident Reports—"Henson Airlines, Flight 1517, Beech B39, N339HA,
Grottoes, Virginia, September 23, 1985, (NTSB/AAR-86/87}; and "Simmons Airlines,
Embraer EMB-110P1, N1356P, Alpena, Michigan, March 12, 1986 (still under
investigation).
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3. CONCLUSIONS

Findi

3.

5.

11,

12.

13.

14.

The flighterew was certificated and qualified for the flight in
accordance with company procedures and Federal regulations.

There was no evidence that either crewmember was suffering from
chronie or acute fatigue.

There was no evidence of medical factors which would have detracted
adversely from the physical ability of the eaptain to flv the airplane.

The first officer may have sufiered from a dormant ear infection which
couid have detrgeted from his overall obility to perform his duties.
Otherwise, there was no evidence of medical factors which would have
detracted adversely from his physical ability to fly the airplane.

The airplane was airweorthy and meaintained in accordsnce with the
company's approved maintenarce program.

There was no zvidence of a failure or malfunction of the airplane, its
systems, or its components. However, there was insufficient evidence to
discard the possibility of a failure, malfunction or mis-setting of a
component of the navigation equipment.

The surface weather reports and forecasts were current and substentially
correct.

The SAWHS facility at tne Auburn-Lewiston Airport had not received a
current inspection by the NWS at the time of the aceident.

The company's station agent was qualified to make weather observations
angd the SAWRS facility was in satisfactory condition at the time of the
accident.

The approgch end of runway 4 lacked lights or other aids to more
gecurately determine the visibility.

The visibility minimum on the instrument approach chart wes published
incorrectly.

The ground-based navigational sids and approach light system were
functioning properly and within aceeptable tolerances.

The combination of a shallow descent at high airspeed resulted in the
airplane intercepting the glideslope sooner than the flighterew expected
and passing through glidepath.

The flighterewv may not have realized how close they were to the finel
gpproach fix and failed to econfigure the airplane for the epproaech in a
timely memner and failed to follcw estagblished companv procedures.
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15, The radar controller used poor judgment and technique when he
attempted to assist the flight in intercepting the final approach course.

16. The captain's acceptance of the large heading change issued by the radar
contreiler coniributed to the unstabilized approach.

17. The captain attempted to complete an unstabilized approach and sllowed
the girplane to deseend below the GS.

18. The altimeters may have been mis-set gt the time the airplane passed
the final epproach fix and the captain’s altimetsr could have been a
factor in premature descent below DH.

18. During the final seconds of the approach, the flighterew was probablv
influenced by visual illusions caused by the weather, sloping terrain, high
rate of descent, and darkness which contiributed to a premature descent
below DH.

20. The cockpit noise level in the Beech 99 probably was a factor in the
flighterew's ability to communieate with each other.

21. Cempany management failed to insure that flighicrews were adhering to
company standards and operating procedures.

. FAA suwrveillance was affected adversely by inadequate manpower and

failed to insure that operational standards within the companv were
maintained.

23. The airline's pilot turnover rate was sufficient tc have reduced the
overall experience level of the pilot workforee within the companv.

24, The aceident was not survivable.

3.2 Brobsble Cause

The Nationsl Trarspeortation Safety Beard determines that the probable cause
of the geeident was the eaptain's continuziion of an unstabil’zed approach which resulted
in a8 descent below glidesiope. Contributing te the unstabilized approach was the radar
controller’s issuance snd the captain's acceeptznce of & nonstandard air traffie control
radar veetor resulting in an excessive intercept with the localizer.

4. RECOMMENDATIONS

As a result of its investigation, the Safety Board reiterated the {ollowing
recommendations t¢ the Federal Aviation Administration:

Establish for aireraft used in commercial operation the maximum
cockpit noise levels which will permit =adequate direet voice
communication between flight erewmembers under ail operating
conditions. (Class II, Priority Action) (A~-81~75)
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Require the installation and use of crew interphone svstems in the
cockpits of those aireraft in which noise levels reach or exceed the
maximum level established for adequate direet voice ecommunication
between flight erewmembers under all operating conditions. (Class Ii,
Priority Action) (A-81-76)

Require that all multiengine, turbine-powersd, fixed-wing sireraft
certificated to carrv six or more passengers manufactured on or after a
specified date, in any tvpe of operation not currentlv required by
14 CFR 121.343, 122.359, and 135.151 to have a cockpit voice recorder
and/or a flight data recorder, be prewired to accept a "general aviation”
ceckpit voice recorder (if also certificated for two-pilot cperation) with
et least one channel for voice coemmunications transmitted from or
received in the aireraft oy radio, and one channel for audio signals from
a cockpit area mierophone, and & "general aviation™ flight datsa recorder
to record sufficient data parameters to Aetermine the information ir
Table I as a funetion of time. {(A-82-107)

Require that "genersl aviation™ cockpit voice recorders (on aireraft
certilieated for two-pilot operation) and fiight dats recorders be
installed when they Decome commercigliv available as standard
equir~—ent in all multiengine, iurbine-powered fixed-wing aircraft and
rotoreraft certificated to carry six or more passengers menufgetured on
or after a specified date, in any type of operation rot eurrently required
by 14 CFR 121.343, 121.359, 135.151, and 127.127 to have & coekpit
voice recorder and;’or 8 fhc-ht data recorder. {A-82-109)

Require that "general avietion™ cockpit voice recorders be installed as
soon as they are commercially aveiladble in gl multiengine,
turbine—poazered aireraft (both almlanes and rotoreraft), whieh are
currentiy in service, which are certificated to carry six cor more
passengers and whieh are required by their certificate to have two pilots,
in any type of operaiion not currently required by 14 CFR 121.359,
135.151, and 127.127 to have a cockpit voice recorder. The cockpit
voice reeorders should have gt least one channel reserved for voice
communications transmitted from or received in the aireraft by radio,

nd one chanrel reserved for audio signsls from a eockmt greg
mic-ophone. (A-82-110)

Require that "general aviation™” flight date recorders be installed as soon
as theyv are commercially ava:lable inell *nuit;engme, turboiet girpisnes
which are currently in service, which gre certificated to earry six or
more passengers in anv type of operstion not currently required by
14 CFR 121.343 to have a flight dats recorder, Require recording of
sufiicient parameters to dener"}me the following information as a
function of time for ranges, aceuracies, ete.):

altitude

indicated airspeed
magnetic heading

racdio transmitter Keving
piteh attitude

roli attitude
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vertical seceleration

longitudinal aeeeleration

stabilizer trim position

or piteh control position.
(A-82-111)

Also, the Safety Board made the foliowing recommendations:
—10 the Federal Aviation Administration:

Amend 14 CFR 133 fo require periodie instrument proficiency checks for
ali Second in Command pilots required in commuter air earrier
operations. {Cisss I, Priority Action)} {A-86-88)

Issue an Air Carrmer Operations Bulletin-Part 133 directing a’i Prineipal
Operations Inspectors te require thet Pilots in Command. ss well as
Seconc in Command pilots, be tested and be reguired to demonstrate
proficiency in {lying instrument =pprosch o ocedures to the standerds
that are commensurate with the pdot certificate recuired f{or their
respective pilot positions. (Class II, Priority Action) {A-36-99)

Issue gn Air Carrier Operations Bulietin-Part 135 di-eetine all Principal
Operations Inspeciors o require commuter sir rarrier onerstors to
delineste in their Operstions and Trainine Muraals missed aporcach
procedures commensurate with Pilot in Commeard standards. {Cless I,
Priority Action} {A-B&-100}

Revise Peragrenh 72 of the Air Cerrier Operations Inspector's Handhook
Part 135 {3438.1D} to include guidance to Principal Operations Inspectors
regarding the stenderds and level of uwrecision to whish Pilots in
Command and Second in Command »iicts should bde tesied Auring
instrument proficiency checks. {Class T, Priority Aetiont/A-83-101)

Issue en Alr Csrrier Operations SBulletin-Part 1353 te wverilv that
commuter gir carrier operstors use sppropriate vision-restricting deviees
for their pilots during initial and recurrent flight instrument ‘rsinine.
{Class [I, Priority Action) (A-85-142)

Expedite the program which oroposes standerds for the use and
sygluation of aireraft flight simulator devieces to Se used in training
programs of 14 CFR 135 operstors and, in cooperation with the Regional
Afrline Association, encourage and assist operaters fo scguire {licht
simulator devizes. Class [l Priority ActicnY (A-88-193)

sue an Alr Carrier Maintenance Budetin-Part 135 directing &3
Principal Maintensnce Inspectors (PMI, to dDe salert 1o siemificant
deviations in cockpit instrumentalion and eguipmen? instalistions of
commter &ir ocartiers. The meintenance builetin should provide
guidanee with respect to the human engineoring principles which are
desirable in achieving ccokpit standardization and which would tend to
eiiminate pilot errers in the interpretation of coekpit instruments and
the operaticn of eguipmeni. The bulletin should Frect PV o
encoursze commuter operstors iuv provide standariization of ~ockpit
instrumentation end equipment in their sirplane flest to the grestest
extent possible. {Tlass 1, Priority Action) {3-88-104}



-58-

Issue an Air Carrier Operations Bulletin-Part 135 directing Principal
Operations Inspectors to ensure that commuter air earrier training
programs specifically emphasize the differences existing in cockpit
instrumentation and equipment in the fleet of their cummuter operators
and that these training programs cover the human engineering aspects of
these differences and the human performance problems associgted with
these differences. (Class I, Priority Acticn) (A-86-105)

Amend 14 CFR 135.83 to require that =il required crewmembers have
access to and use their own set of pertinent irstrument approach charts.
{Class 11, Priority Action) (A-86-106)

issue an Air Carrier Operations Bulletin—Part 135 directing all Prinecipal
Operations Inspectors t¢ caution eomimuier air earrier operaters that
heve instrument flight rules authorization not to schedule on the same
flight crewmembers with limited experience in their respective
positions. {Class II, Priority Action) (A-86-107)

Issue an Air Carrier Operations Bulletin-Part 135 requesting Principal
Operations Inspectors to put special emphasis on their cheek airmen
program to assure that company pilots are evaluated properly and that
check airmen applv the training and check ride standards in s striet and
standardized manner. (Class Ii. Priority Action) {A-86-108)

Amwend 14 CFR 135.153 to reguire after a specified date the installation
and use of ground proximity warning devices in all muitiengine, turbine-
Dower fixed wing airplanes, certificated to carry 10 or more
passengers. (Class 1, Priority Action) (A-86-10¢)

Until the objectives and goals of the Safety Activity Funetional
Evaluation program =sre fully realized, estabiish and require, as an
interim measure, g minimum level of direct surveillsnce, in terms of
required tasks as well as personnel levels, to adequately overses
commuter air earrier operations. {Class TI, Priority Action)} {A-86-110)

Develop and issue guidelines to Air Carrier District Offices te provide
for a minimum level of continued direct surveillance of ecommuter air
carrier operators when the Principal Operations Inspector is ccecupied
with other duties {or extended periods of time. (Class I, Priority
Action) (A-856-111)

Conduet neise megsurement survevs of all makes and models of aireraft
used in 14 CFR 135 passenger-carrying operations which are now not
equipped with functioning crew interphone svstems. {Class I, Priority
Action) (A-86-112) )

Require the installation and use of crew interphone svstems in the
eockpits of ‘those gireraft which are used in 14 CFR 133
passenger-carrving operations and in which the noise levels exceed s
preferred frequency speech interference ievel of 78 at any power setting
and flight condition, and remcve the crew interphone system as an item
?E“; the ‘»’ia\ster Minimum Eguipment List. {Class II, Prioritv Action)
{A-8B-113)
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’ Establish specific requirements for the placement of nighttime visibility
markers at airports where preexisting markers are not available and
transmissometers are not utilized with special econsideration for

accurately measuring the surface visibility in the vieinity of the
approach end of instrument runweys to assure that the published

visibility minimums for an airport are met. {Class H, Priceity Action)
{A-85-~ 11-&)

Amend the definition of radar arrival in Air Traffie Control Handbhook
7110.65D to include all instrument flight rules arrivals under radar
contract. (Class I, Priority Action) (%—88-1133

Amend the definition of nonrasdar arrival in Air Traffie Control
Handbook 7119.65D to include only arrival aireraft that sre not in radar
contact. {Ciass Ii, Pricrity Action) {A-86-116)

Amend Section 9, Redar Arrivals, of Air Traffic Control Handbook
7119.65D to require that, when deviations from the lonslizer course by
instrument f{light rules arrivals are noted and the controller elects to
vector the aircraft back to the loealizer course, the intercept criteria of
paragraph 5-1%21 be applied. (Class II, Priority Action) (A-88-11T)

-‘rﬁend Seection 9, Radar mvms, of Air Traffie Conirel Handbook

i10.65D, to require that when g deviation oceurs frem the localizer
eourse by an instrument flight rules arrivals and the aireraft cannot be
vectored back on course within the parameters of paragraph 5-12i, the
pilot be nformed that he sppears to be too far off course for a safe
approech and be asked his intentions. {Class II, Prioritv Action)
{A-86-118)

—to the Regional Airiine Association:

In cooperation with the Federal Aviation Administration, develop
comprehensive industry standards for initial and recurrent pilot training
programs. {Class I, Pricritv Aetion’ {(A-86-119)

Work with its membership te enecurage the use of {light simulators or
Advanesd Training Devices in the pilot training programs of commuter
airlines. (Class HOI, Longer-Term Action) (A-86-120)

Enceourage its membership to provide, to the greatest extent possible,
standardizstion of instrumentation and equipment in the cockpits of
their airplane fleets. {Class T, Priorite Action! (A-86-121)

Encourage its membership to institute a poliev of pilot seheduling which
would prevent the scheduling on the same flight of cockpit erewmembers
vwith limited experience in Jxezr respective positions. (Class N, Priority
Action) (A-85-122)
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BY THE NATIONAL TRANSPORTATION SAPETY BOARD

/s/  JIM BURNETT
Chairman

Is/ PATRICIA A, GOLDMAN
Member

/s/ JOHN K. LAUBER
Member

/s/ JOSEPH T. NALL
Member

JIM BURNETT, Chairman, filed the following additional views:

While the probable csuse is correct as far as it goes, it should heve included the
following:

Additional factors which contributed to the acecident wer:z poor crew
coordination due to the high ambient cockpit noise levels and to
inadequate training, ineffective supervision by companv management,
and the lack of adequate FAA surveillance over flighterew adherence to
approved operatdional standards and procedures.

/s/ JIM BURNETT
Chairman

September 30, 1985
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5. APPENDIXES
APPENDIX A
INVESTIGATION AND HEARING

1. investiration

The National Transportation Safety Board was notified of the acecident at 2310
on August 25, 1985. An investigation team was dispatched from Washington, D.C.. the
following morning and asrrived on scene about 1308. An organizational meeting was h2ld
and investigative groups were established for operations, air traffic control, meteorologv,
stru~tures and systems, powerplants, survival fsetors, and human performance.

Parties to the investigation were the Federsl Aviation Administration, Bar
Yerbor Airlires, Beech Aireraft Corporation, Pratt & Whitney Aireraft, Airwork
Corperation, Hartzell-Propeller Produets Division, Auburn-Lewiston Munieipal Airport,
snd the Maine State Aeronauties Commission.

2. Publie Hearing

A 2-day public hearing was held in Portland, Maine, beginning on
January 28, 1988. Parties participating at the hesring were the Federal Aviation
AZministration, Bar Harbor Airlines, and the Beech Aireraft Corporaticn.
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APPENDIX B
PERSONNEL INFORMATION

Rov W. Fraunhoger

Captain Roy W. Fraunhofer, 37, was employed by Bar Harbor Airlines on
April §, 1984. He held Airline Transport Pilot certificate No. 1768315, issued on
Merch 20, 1981, with an airplane multiengine iand rating and type ratings in the Westwind
Jet Commander and Douglas DC-3. He held commereial privileges for airplane single
engine land and sea, ang airplane multiengine sea. He held e flight instructor certificate
for single engine airplanes issued on Mareh 11, 1474, and for instruments (CFI) issued on
April 9, 1974,

Cegptain Fraunholer held a first elass medical certificate issued on
February 20, 1985, which required that he wear lenses that correet for distant vision when
fiying. At that time, his near vision was 20/20 each eye; and distant vision, 20/200
correctec to 20/15 each eye. His most recent Statement of Demonstrated Ability, No.
40GD7615, issued December 7, 1973, stated: ™ust wear corrective lenses: sextra pair
must be gvailable. Physical defect: Defective distant vision, 20/200 corrected to 20/15
vilaterally. Basis for issuance: Special examination.” Statements from six company pilots
who had flown with the captain, stated the he wore eyeglasses while flving.

Captain Fraunhofer began his Bar Harbor Airlines training in April 1984 which
included Dasie indeetrination and initial systems training in the Cessna 402 {C-402) and
BE-85. Captain and operating experience flight training and a check ride in the C-402
was accomplished in April along with first officer flight training and a check ride in the
Beech-29. He received first officer BE-1200 ground transition training ang flight training
and a check ride in July and August 1984, res_ectivelv. In Cetober 1584, he received a
pilot-in-ecmmand flight check, and in December he obtained treining on the chang-s to
basie indoetrination training.

Captain Fraunhofer received recurrent ground training in the C-402 and o
pilot-in~commeand {light cheeck in April 1985, On Mayv 7 and 8, 1885, he received RE-99
upgrade ground treining, which consisted of 12 hours. On Mey 25, he reeeived 1.5 hours of
pilot-in~command flight training and a 1.8-hour check ride in the BE-95. His initisl
operations experience (IOE} flights were made on June 1 (6.5 hours, § landings) and on
Jure 3 {4.8 hours, 7 landings). His logbook was recovered from the wreckage, but it was
burned. The laest flight time entry in his log was made on August 23, 1985, It further
revealed that he had logged sbut 29 hours of aetual instrument time from May 29, 1985,
to duly 18, 1985, and did not log anv further instrument time. It showed that he flew the
Cessna 402 as pilot-in-eommand for 37 hours for the period from about hiay 28, 1985,
untii about August 12, 1985. He flew N3DOWP on five occasions of which the last time
before the accident was on July 18, 1988. It revealed the following flight time
breskdown:

Flight Time Total Time PIC Catez ory Totals
All A/C 5,153 2,999 X/C 4,487
VIEL 3,991 UNK Night 825
RTES 5 UNEK Actual ITR 373
SEL 818 UNK Simulated 154

SES 328
Instrueting 346
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Davil . Owen

First Officer David C. Owen, 24, was hired by Bar Harbor Airlines on
May 28, 1985. He held Commerciai Pilot certificate No. 28540810 with airplane single
and multiengine land and instrument ratings. He held a flight instruetor certificate with
ratings for airplane single engine and instri.nent airplane issued on December 10, 1323.
He also held & fiist eclass medical certitieat> issued on Cetober 268, 19284, with no
limitations.

First Officer Owen rece:ied 2x nours of basie indoetrination ground
instruction between May 28 and June 7, 1383, which ineluded C-432 end BE-99 systems.
However, he was not qualified in the C-402. For compsny convenience, the C-402 and
BE-89 systems training is given during the basic indoctrination course when all the
students are together.

The first officer's flight training was accomplished on June 20 after 1.3 hours
of flying »nd 4.7 hours of cbservation with two other students aboard, He received his
checkride »n June 21 which took 1.3 hours.

Training records from the first officer’s previous emplover, an air taxi
orerator, showed that he had received 36 hours of ground instruction and 5.5 hours of
fught instruction for qualification es a second-in-commangd of a Britton-Norman, BN-2
‘‘rislander. His check ride was administered on April 10, 1985, after 0.5 hour.

The eompany estimated that he had a tetal of 1,453 hours, 153 of which were
in the BE-99,

Richard P. Benton

Radar controller Richard P. Benton, 31, was empleyed by the FAA on
April 19, 1982, His recent "tape talk™ was conduected on May 2, 1985, He was designated
a 7ull performance controller on May 22, 1984. He had gained previous radar approach
control experience with the Tzited States Air Foree at Patrick Air Foree Basz i Florida
irom 1974 to 1978. He had ob‘ained a degree in air (raffic control management from
Embry-Riddle in December 1981. He also held a first class medical certificate.

Armeand Jd. Malinowski

Station agent Armand Malinowski, was emploved by Bar Harbor Airlines on
danuary 2, 1982. He was issued as rertificate by the Naiional Weather Service on
March 8, 1982, to take surface weathur observations.
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APPERDIX C
AIRCRAFT INFORMATION

Beeeh Aireraft Corporation, BE-99 Airliner, was first certificated in May 1968
as an 18-passenger turbopeller airplane N300WP, serial number U-22. It received a
stendard Airworthiness Certificate in the normal eategory on July 12, 1968. The airplane
was registered to Bar Harbor on July 6, 1983.

The airplane had accerued a total time of 30,335 hours. Its maximum
certificated takeoff gross weight was 10,400 Ibs. It was equipped with two Pratt &
Whitney PT6A-20 engines and with two Hartzell, model HC~B3TN-3B propellers. The left
engine had a total of 8,753 hours and 11,743 cyeles. Total time since overhaul {TSO) was
8,257 hours. The right engine had a total of 21,270 hours and 28,705 eycles. Total TSO
was 5,848 hours.
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APPENDIX E )

RECONSTRUCTION OF THE FLIGHT EVENTS

Time
2130:10

2132:00

2134:00
to

2135:00

2139:47

2140:41
2145:00
2145:00
to
2159:00

2150:00

2152:32
2152:37
2153:08
2153:16
to
2157:30
2157:30

2158:39

18/ ATC flight designator.

Events

AJC 808 cieared 16/ for taxeoff 41, turn to 360, proceed
direct to Pesse when receiving

Flight established on a 360 ground track
Turned from 360 ground track sad appeared established on

the Pease 215 radial for 5 minutes

AJC 808 cleared to Augusta via Kennebunk; the flightpath
starts a transition from Pease 2.5 to Pease 222 (a direct
line to Kennebunk)

AJC 808 cleared to Lewiston via direct Kennebunk

Passed slightly to the left of Pease

048 ground track resulting in & maximum 1.5-mile right

of course error

11 miles south-southeast of Kennebunk, a 33° left turn
started to regain the 042 radial

Passed slightly to the left of Kennebunk

Rzquested a lower altitude

Confirmed that flight was intercepting 036 radial

Started 500 feet per minute deseent, 205 KIAS; the ﬂié;ht
eppeared to be tracking the 038-039 radial but was
probably on the off-set 036 radiai

Rate of descent decreased to about 350 feet per minute
Cleared for approach %o Lewiston while about 5 miles
south of Doley, 4,800 feet sltitude, with the rate of
descent increasing to about 800 feet per minute, the

airspeed increasing 5 knots, and the ground track changing
6° to the right to 044
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Time

2159:50

2200:060
to
2201.00

2200:17

2200:38

2200:48

2201:36
to

2201:30

2201:26

220:33

2201:36
22081:40
2201:48
2202:00

2232:10

2202:22

2202:25

2202:27

2262:31
to
2202:40

Events

Passed 1.3 miles to the right of Doley, at 4,000 feet, 210
KIAS and the ground track changed 10° left to 034 as the
flightpath leveled

Rate of descent decereased to 200 feet per minute for the
minuce, airspeed dropped from 210 to 186 KIAS over the
minute

AJC 808 crossed lcwer boundary of glideslope area into
signal area; glideslope needle would have started moving
down if ILS tuned in

Glideslope needle would be about eentered -

Rate of descent increased to at least 800 feet per minute
while the speed was about 190 KIAS

AJC 808 was nearing the upper boundary of the glideslope
area; the needle would have been defleeted full! down or
negrly so

Right turn to 061 ground track was started, the rate of
descent decreases

ACT asked if AJC was receiving Lewiston localizer,
"negative" response

Right turn stopped

ACT directed a turn to 340°
Left turn to 354° started
Airspeed about 170 KIAS

Left turn stopped at 354° ground track; the airplane
leveled off in a shallow descent

Passed Lewie (LOM) at 165 KIAS, 2,600 feet, which is
about 600 feet tco high and 3§ knots too fast. The
airplane is still above flap and gear speed.

Entered right side of localizer still on 354 ground track

ATC stated that AJC 808 was over Lewie, and asked if he
was receijving it? "Affirmeative" response

ATC stated, "Roger ah radar service terminated contact
rewiston Unicom for advisories report missed approach
this {requency or on the ground one two four point zero
five"




Time

2202:32
2202:38

2202:40

2202:53

2203:00

2203:46
22G4:00
2204:02
2204:08
to
2204:10

2204:16
2204:21

13- APPENDIX E

Events

Airpiane started down
Exited left side of loealizer, still on 354 ground track

Right turn to 049 was started, descent rate increased to
about 2,200 feet per minute

Descent stopped at 1,830 feet, climb started

Right turn stopped, altitude peaked at about 2,360 feet,
airspeed about 150 KIAS, momentary 3,000 feet per
minute rate of descent started

Right turn to 070 started, 1,100 feet altitude

Airspeed 138 KIAS

650 feet altitude, penetrated the top boundary of
glideslope, and at reported ceiling

Exited bottom boundary of glideslope, entered left side of
localizer.

Approximate time of erash, inside right boundary of to
localizer and on g (45 ground track.
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