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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 203594

AIRCPAFT ACCIDENT REPORT

Adopted: November 23, 1977

ATLANTYC CITY AIRLINES, INC.
DeRAVILLAND DHC-6 TWIN OTTER, N101lAC
CAPE MAY COUNTY AIRPORY, NEW JERSEY
DECEMBER 12, 1976

SYNOPSIS

About 2326 e.s.t. on December 12, 1976, an Atlantic City
Airlines, Inc., DeHavilland DHC-6 Twin Otter (K101AC) operating as
Aliegheny Commuter Flight 977, crashed about 4,000 fr short of the
approach end of runway 19 at Cape May County Airport, New Jersey. The
flight was making a VOR approach to runway 23 with a circle toe land on
runway 19. Of the 10 persons aboard, 4 died »f injuries recelvrd in the
crash., The aircraft was destroyed.

About 10 minutes before the accident, according to official observa-
tion logs, at Cape May County Airport the sky was obscured with a 400-
ft indefinite celling; the visibility was 1 ni in fog: and the wind was
from 250° at 6 kns. Visibility was 1 mi to the south and west and 1 1/2
mi to the east and north.

The National Transportation Safety Board determinas that the
probable cauvse of this accident was the flightcrew's lack of altitude
avareness during a circling approach which permitted the aircraft's
{lightpath to deviate below a safe approach profile. The afrcraft’s
rate of descent and descent flightpath angle increase( as & result of
wind shear encountered during the visual approach below minimum descent

leitude. The flightcrew did not rerognize these flightpath deviations
because they were relying on visual references which were dograded by
nonhoaogeneous fog and on kinesthetic cues which were adversely affected
by the aircraft's forward cemer of gravity resulting from the improperly
toaded aircraft. Contributing to the accident was the lack of company
procedures requiring altitude-callouts during the visual portion of an
instrument approach.
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1. FACTUAL INFORMATION

1.1 History of Flight

Allegheny Commuter Flight 977, an Atlantic City Airline:,
Inc., DeHavilland DHC-6 Twin Otter, operated as & scheduled passengaer
flight from Philadelphia, Pennsylvania, to Cape May County Airport, New
Jersey, with an intermediate stop at Bader Field, Atlantic City, New
Jersey. Atlantic City Airlines operated the flight under 14 CFR 135. and
as a contract replacement carrier for Allegheny Airlines, Inc., undor
authority of the Civil Aeronautics Board.

Flight 977 departed Philadelphia International Afrport about
2235 1/ on December 12, 1976, with 13 passengers and 2 crewmembers
aboard. About 2250, the flight made an instrument approach to Bader
Field but executed a missed approach because poor weather prevented a
landing. Flight 977 then proceeded to National Aviation Facilities Experi-
mental Center (NAFEC), Atlantic City, New Jersey, and landed about 2307.

After discharging five passengers and off-loading about 160
pounds of baggage, Flight 977 departed NAFEC on an instrument flight
riles flight plan about 2303, Atlantic City approach control cleared
Flight 977 to proceed to the Sea Usle VORTAC 2/ at 2,000 fe 3/, At
2313:04, Atlantfic City approach control cleared Flight 977 to cross Sea

Isle ac 1,600 ft and cleared the flight for a VOR instrument approach to
Cape May County Airport. Flight 977 acknowledged the clearance.

At 2321:23, Atlantic City approach control requested that
Flight 977 report its arrival time at the Cape May County Airport to the
Millville, New Jersey, Flight Service Station. At 2322:48, Atlan%.
City approach control advised the flight that 1t was 3 miles southwest
of Sea Isle and that radar contact had been lost. The flight did not
acknowledge either of these transmissions.

The Atlantic City Alrlines station manager at the Cape May
County Airport was also a certificated weather obierver. He stated tlat
about 2315 he made an officlal weather observation In preparation for
Flight 977's arrival. He recorded the weather as: Sky--obscured, 407-
ft indefinite ceiling; visibility-~1 mi in fog; wind--250° at 6 kns;
altimeter--29.74 in.; visibility--1 mi to the south and west and 1 1/2
mi to the north and east. Abcut 2317, he passed this information by
company radio to Flight $77. He said that he also told the flight that
the ceiling and visibility were decrzacing and then asked the captain,
"Are you sure you want to give it a try?" According to the starion
manager, the captain replied that he would try the approach,

AlL times are eastern standard based on the 24-hour clock.

VHF omnidirectional range and tactical navigation aid which served
as the VOR instrument approach aid for the Cape May County Alirport.
All altitudes hereia are mean sea level unless otherwise gpecified.
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Several minutes later, the station manager went outside the
terminal building and saw that the weather was worsening. He estimated
that the ceiling was about 200 ft and the visibility was about 1/2 of;
he saw fog rolling over the top of the serminal building. He later
testified that he did not pass this information to Flight 977 because
the flight was already on final approach and, therefore, in his opiniocn,
was in compliance with Federal Aviation Regulations. 4/ About 2326, the
station manager heard two small explosions north of the airpocrt.

A short time later, the station manager was notified by the
alrport security guard that a crash had been reported north of the
airport. The station manager initiated crash notification procedures,
About 2340 he noted that the fog had 1ifted and the visibility had
jncreased to 3 to 4 miles. He thought the surface wind wat out of the
northwest and had increased to 20 to 30 kns. He did not make an official
observation beciusz he was too busy notifying crash/fire/rescue facilities
and ccmpany officilals.

Several surviving p:ssengers recalled that the flight from
NAFEC was turbulent, and that they were informed by means of the lighted
"geatbelts fastened" sign to keep their seatbelts fantened. None of the
surviving passengers saw any objects on the grcund during the latter
portion of the flight. According to one passenger, just before impact,
he noted that speed was reducel and that the alreraft wobbled slightly.
lle looked out the window and siw dense fog. MHe then heard the fivst

gounds of impact with the trees.

There were no witnesses to the accldent. However, a local
water company employee, who was 1in a trailer-office about 1,700 ft
east of the crash site, stated that he heard the aircraft pass north and
west of his position; he then heard brief intermittant sounds from the
engines followed by silence. He was certain that the aircraft had
crashed, so he went outside the trailer to iook for it., He expected to
gee fire but saw none. He could not see the tops of trees near the
trailer because of fog. He estimated that the trees were about 80 ft
high. Also, he could not see tae lights of automoblles travelirg
toward hin on a nearby highway until they were about 800 ft from him.
He got into his automobile and drove toward the airport. When he was
anear the north end of runway 19, he met a police car and he stopped to

/ 14 CFR 135.111(b). If an instrument approach procedure is initiated
vhen the latest weather repcrt indicates that the prescribed visibility
minimums exlsts and a later weather report indicating below minimum
conditions is received after the airplane...is on fInal approach usiog
a radio range staticn oy comparable facility and has passed the
appropriate facility and has reached the authorized MDA...such approach
may be continued and a landing made provided thte pilot in command upon
reaching the authorized MDA...finds that actual weather conditions are
equal to or better than prescribed minimums.
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discuss the probable location of the crash site with the police officer.
At that time, he could see the runway lights alonz the full length of
runway 19, and he estimated that the vislibility was about 1 mile. About
20 minutes later, while he was near the crash site directing a U.S.

Coast Guard helicopter to the sfite, he noticed that the fog had dissipated
and that the visibility had improved considercbly.

The accident occurred at night at an elevation of about 6
ft, and at latitude 39° 01' N, and longitude 74° 54' W.

1.2 Injuries to Persons

Injuries Crew Passengers

Fatal
Serious 2/
Minor/None

Damage to Aircraft

The aircraft was destroyed.

Other Damage

Numerous trees ware destroyed or damaged.

1.5 Personnel Information

Both pilots were qualified as captains with Atlantic City
Airlines, and they were certificated for the flight. (See Appendix B.)
They had been on duty about 8 1/2 hours at the time of tire accident.
The designated pilot~in-command was seated in the right-hand (copilot's)
seat and the designated first officer was seated in the left-hand
(pilot's) seat. The first officer was flying t“e aircraft, Both pilots
had been off duty the required time before they reported for duty on
December 12, 1976.

The pllot-in-command could not rewember anything associated
with his flight activities on the day of the accident. He stated that
normal operating procedures permitted the pilots to alternate seats for
the purposes of dividing the workload and meaintaining proficiency in
situations where two captains were assigned to the flight,

5/ One passenger died 1 month after the accident. This passenger was
not listed as a fatality because 14 CFR 830.2 defines fatal injury
as one which resulis in death withiu 7 days of the accident.
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According to the pilot-in-command, both he and the first
officer had flown the circling apprcach to runway 19 at Cape May County
Alrport many times at night. He could not remember any details of the
approach on the night of the accident, but he stated that he rnormally
used 10° of flaps for the approach and landing and maintainei 100 to 105
kns throughout the circling maneuver. He stated that in his experience,
Atlantic City approach control usually lost radar identification of the
flight when the aircraft was between 800 ft and 500 ft in the descent
to minimum descent altitude (MDA) and that two-way radio communications
with the flight were lost when the aircraft was near 500 ft.

1.6 Aircraft Information

N101AC was owned and opeirated by Atlantic City Airlinmes, Inc.
It was certificated and maintained in accordance with Feder2l Aviation
Administration (FAA) regulatfons and requirements, (See Appendix C.)

The aircraft weighed about 9,666 lbs at the time of the accident,
which was within prescribed weight limftations. However, its center of
gravity (c.g.) was at 15.4 percent mean aerodynamic chord (MAC), which
was about 4.6 percent forward of the forward c.g. limit.

According to the aircraft load schedule, which was recovered
from the wreckage, th2 alrcraft's weight at takeoff from NAFEC was 9,763
ibs with a c.g. of 29 percent MAC, the rear baggage compartment containad
188 1bs of baggage, and the forward baggage compartment was empty. The
schedule also showed that the passengers were seated farther aft than
their positions determined from the investigation. However, examination
of the wreckage disclosed that the forward baggage compartment contained
about 190 1lbs of baggage and that the rz2ar compartment was empty.
According to the ramp agent at NAFEC, he unloaded all the baggage from
the rear compartment at MAFEC because this baggage belonged to the five
passengers who deplaned there. One of the pilots had told him that the
baggage 1in the forward compartment was for the passengers destined for
Cape May County Airport.

According to fuel records, flight times, and fuel consumption
rates, N1N1AC had about 700 1bs of jet-A fuel on board at the time of
the accident.

1.7 Mcteorological Information

National Weather Service (NWS) synoptic charts for 2200 on
l'ecember 12, 1976, showed a cold front oriented along a northeast-
southwest line from eastern New York through eastern West Virginia to
western North Carolina. The front was projected to move eastward to a
position along a lire from west-central Long Island through southeastern
New Jersey to southeastern Vicgiaia by 0100 on December 13, 1976.
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The surface weather observations at the following locations
and times were:

Bader Field

2200 - Sky--estimated 500 ft ovevcast; visibility--1 1/4 miles
in moderate rain and fog; temperature--38° F: dewpoint--
37° F; wind--240° at 5 kn; altimeter--29.81 in.

2300 - Sky--estimated 500 ft broken and 600 ft overcast
visibility~--1 1/4 miles in moderate rain and fog; wind--
250° at 8 kn; altimeter--29.81 in.

County Airport

Sky--obscured, 400-ft indefinite ceiling; visibility--1 mile
in fog; temperature--49° F; dewpoint--48° F; wind--250° at

6 kn; altimeter 29.74 in,; remarks--visibility 1 mile south
and west, 1 1/2 miles east and north.

Sky--measured 400-ft broken ceiling, 4,500 ft overcast;
visibility--2 1/2 miles in fog; t. -perature--47° F; dewpoint--
44° F; wind--260° at 12 kn; alti.c.cer 29.69 in.

Sky--400 ft scattered, estimated 4,500 ft overcast;
visibility--7 miles, wind--270° at 12 kn with gusts to
18 kn; altimeter--29.70 in.

Bader Field and Cape May County Airport had Supplementary
Aviation Weather Reporting Stations (SAWRS). Employves of Atlantic City
Airlines, who are certificated by the NWS to make weather observations,
operated these stations. The weather observations taken by these employees
were for the exclusive use of Atlantic City Airlines and were taken irreg-
ularly according to the -~ompany's need. They did not report, nor were
they required to report, these observatioas tc the NWS.

The Atlantic City Airlines errloyees who took the weather
observations at Bader Field and Cape May County Airport on Decemher 12,
1976, were certificated and qualified in accordance with NWS regulations.

The NWS did not issue terminal forecasts for efither Bader
Field or Cape May County Airport. The NWS Forecast Office in Boston,
Massachusetts, issued a forecast at 1642 for NAFEC which was valid for a
24-hour period beginning at 1700. This forecast was, in part:

1700 - 0300 - Scattered clouds at 500 ft, and a ceiling of 4,500
ft overcast variable to 500 ft broken; visibility
2 mi in fog.




At 2115, the forecast was amended for the period 210G on
December 12 to 1700 on December 13, 1976, The amended forecast, was, in
part:

2100 - 03C0 - Ceiling at 200 ft, sky obscured; visibility 1/2
mi in fog, with the ceiling vzriatle to 500 ft
broken, 1,000 ft overcast and visibility to 1 1/2
mi in fog.

During the evening of December 12, 1976, FAA pilots and technicians
operated an instrumented A2ro Commander on instrument apprecaches to
NAFEC as part of a wind shear data collection and measurement ‘program.
They made the last approach between 2247 and 2249 and recorded the
following data:

1 e, G S AL 3 S BT =30

Altitude Wind Direction/Speed
(ft) (kns)

1,000 265°/40
900 261°/35.0
800 264°/34.5
700 272°/25.2
600 271°/22.0
500 244°/24.3
400 248°/19.9
300 248°/14.4
200 251°/15.6
100 285°/9.0

34 259°/6.0

R T )

During the investigation, an FAA meteorologist interpreted the
data collected. He identified two distinct layers of wind shear: One
between 950 ft and 610 ft with a shear of 12 kns in the layer, and the
other beotween 580 and 370 ft with a shear of 10 kns in the layer. He
classified both shears as moderate in accordance with criteria set forth
at the Internatfonal Civil Aviation Organization’s Fifth Alr Navigation
Conference.

The Superintendent of Mateorology for Northwest Airlines,
Inc., testif’ed that Northwest Airlines had iscsued a wind shear forecast
for the evening of December 12, 1976. This forecast involved airports
in Washington, D.C., and Philadelphia, Pennsylvania, duving the period
1515 to 2100, and was based on Northwest's identification of a warm
front whick formed south of Washington, D.C-, ard moved rapidly north-
eastward., Horthwest's later analysis chowed that the warm front passed
the Cape May County Alrport about 2340 and that it was moving at an
average speed of 40 kns. At that time, the cold front shown on Northwest's
charts and the NWS's charts was about 50 mi west of the Cape May arez.




1.8 Aids to Navigation

Cape May County Alrport had cne VOR instrument approach procedure.

This approich was based on the Sea Isle VORTAC, which provided a straight-
in approach capab{lity to runvay 23. (See Appendix D.) The MDA ior

this approach was 440 ft for Atlantic City Afrlines aircraft. Since

runway 23 was not equipped with runway lights, from a VOR instrument
approacn at night, pilots were required to circle to land on runway.,
equipped with runway lights, The MDA for circling approaches to all
tunways was 480 ft for Atlantic City Afrlines’ aircraft and the visibility
minimums were 1 mi,

1.9 Comnunications

Cape May County Airport is an uncontrolled airport. Flight
977's only en route comnunications were with Atlantic City approach
control and the company. There were nc commurications problens with
Atlantic Cfity approach control, znd compary personnel stated that taere
were no problems in their communications with Flight 977.

1.10 Aerodrome and Ground Facjlities

Cape May County Airport is about S mi northwest of Wildwood,
New Jersey. 'the airport has 4 runways--1-19, 5-23, 10-28, and 14-32,
The first three runways are 5,000 ft long and the latter {s 4,000 ft long.
All runways are 150 ft wide aad have asphalt surfaces. Airport elevatior
is 22 ft.

Runway 1-19 wis equipped with high intensity runway lights and
runway 10-28 was ejuipped with mediuvm Intensity runway lights. The
other runways hel no lights. Runway 10-28 was closed for construction
and was not lighted. MNone of the runways was equipped with approach
light systems.

Runway 1-19 was equipped with nonstandard visual approach
slope indicators (VASI). The VASI for runway 19 was a 2-box conf lgura-
tion. T2 boxes were located 75 ft from the lefu side of the runway and
500 ft and 1,200 ft from the threshold, respectively., The visval approa-h
slope was 3° and the approach slope intercepted the runway 850 ft from
the threshold of runway 19, In the plane of the visual approach slope,
the full complement of VASI iights was visible within about a 15° angle
of either side of a line parallel to the ruaway centerline and connecting
the centers of the two boxes.

1.11 Flight Recorders

Flight recorders were not inctalled in the afrcraft, nor were
they requi.ed.
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1.12 Wreckage and Impact !..formation

N10JAC's right wing first struck a tree at an elevation of 03
ft; the outboard 5 ft of rhis wing was severed. The aircraft struck
numer ous other trees while it continued to descend to the ground. It
came to rest about 267 ft from the point of initial impact, and its
finzl descent angzle was about 12°., The first trees sti‘ict by N10lAC
were about 3,900 ft north of the threshold of runway 19 and about 746
ft ecast of its extended centerline. The aircraft's path through the
trees was aligned about 238° from magnetic north.

From damage to trees, it was determined that the aircraft was
in a 10° left bank when it struck the first fwo trees. Both wings
separated from the fuselage at the wing root fittings. The wing flaps
were extended to 10°,

Except for the cockpit, the cccupiable area of the fuseclage
remained essentially intact. The cockpit roof and 1ts supporting
structure were crushed aft. The wiudshield had separated from the
aircraft. The area on the left side of the cockpit had been penetrated
by trees, which demolished the lrft side of the cockpit structure including
the left instrument panel area. The cockpit bulkhead behind the left pilot
seat was displaced aft into the cabin and exhibited severe vertical com-
pressive buckling. The left pilot seat was displaced to the right; the
left side of the seat pan was compressed rearward and had collapsed down-
ward. The right pilot seat was partially detached from {ts supporting
structure and also had collapsed downward. All passenger seats remained
in their relative positions. The occupied seats exhibited a variety of
typical overload faflures such as sheared floor track fittings and bent
or collapsed legs. None of the seatbelts had failed.

The empennage was attached to the tail cone, which had been
displaced 90° to the right. The right horizontal stabilizer and its
elevator and the vertical stabilizer were intact. The left horizontal
stabilizer was separated about 25 ins outboard of the stabiltizer root.

The elevator control system was intact and continuous except for separation
of the push rod and pulley bracket from the control column.

Both engines were separated from their respective wings. The
propellers arnd all accessories remained with the engines. The teft
propeller was in the featheved position; however, the blades had twisted
in their clamps, and scratches and dents on the inner surface of the
left spinner matched the counterweights when the blades were between 45°
and 50°,

The power turbine cases and exhaust cases of both enpines wvere
distorted. The outer shrords arocund the turbine blades and thc outer
seals in the turbine cases were heavily rubbed. The reduction gears,
gds geuerator turbines, and compressors were undamaged.
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On the left-propeller, the spring retainar pilot was broken at
the forward end. 'The three blades had dents around the pilot holes on
the butt ends of the blades. When the dents on one of the blades were
aligred with a matching mark on the propeller hub, the blade was at an
angle of 41°,

The three bladss of the right propeller had dented areas
around the pilot holes which matched similar areas on the hub bosses at
hlade angles of 41°,rnear feather, and less than 10°, respectively. A
mark on the oil transfer tube matched the forward end of the spring
retainer at 2 7/8 in. from feather and the aft end of the retainer at 1
in.from feather.

The pitot-static system was examined. The static ports and
lines weie unobstyucted. The drain traps in the pitot pressure lines
were clear. The altimeters could not be functionally tested because of
iniernal damage. The barometric scale on the pilot's altimeter was st
29.62 in. The front of tte instrument remained in the instrument panel,
but the case was free. The poilnters indicated 8,330 ft. The barometric
scale on the copilot's altimeter was at 29.70 Ins. The inscrument class
was broken and the case was cracked. The pointers indicated 1,600 ft.

The battery was in place and undamaged; its voltage was 26.7
to 26.8 volts. Both static inverters were intact and undamaged.

The antenna for the emergency locateor transmitter (ELT) was
brokea. The ELT functioned, but its signal was weak.

The No. 1 COM/NAV receivers were set at 124.60 MHz, the Atlantic
City approach control frequency and 114,80 MHz, Sea Isle VOR frequency.
The No. 2 COM/NAV receivers were set at 113.00 MHz, the company frequency,
and 114.80 MHz. All receivers operated satisfactorily during functional
tests. The distance measurins equipment (DME) control panel was set at
114,80 MHz. The function selector switch was on "miles.'" The electronic
range indicator display was blank.

The heading pointer on the pilot's directional indicator was
indicating 242°. The heading pointer on the copilot's instrument was
indicating 255°. The pilot's course indicator was at 233°; the coji'ut’s
course Indicator was at 230°,

1.13 Medical and Pathological Information

The first officer and two passengers were fatally injured. The
first officer received crushing type injuries to the chest causing a
laceration of the heart and a rupture ~f the aorta. He also had multiple
skull fractures and spinal Injuries. Tuicological examinations of the
first officer disclosed no ethyl alcohol, drugs, or caroon monoxide.
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One of the fatally injured passengers was seated in the first
row of seats on the left side of the cabim and directly behind the
displaced cockpit bulkhead. This passenger received an extensive contre-
coup type brain injury and crushiang Lype chest injuries. The other
fatally injured passenger was seated in the second row of seats on the
right aisle side. This passenger had multiple fractures of the left
ribs with laceration of the left lung--he died ablnut 44 hours after
the crash.

The captain and six passengers survived the accident with
severe Injuries, The captain received multiple severe lacerations of
the scalp, fractures of the right ieg and right scapula, and internal
injurier. The passengers received progressively less severe injuries
the farther aft their sest locations, The most severe injury was
reccived by the passenger in the first row on the right side-~he suffered
a traumatic contusion of the brain. He was comatose and never regained
consciousness. He died 1 month after the crash.

The other surviving passengers sustained rib fractures, fractured
legs, and severe scalp lacerations. One of thcae passengers, who was seated
in the second row on the left, had his head on his knees when the crash
occurred because he felt airsick. His most serious injury was a depressed
nasal bone fracture.

1.14 Fire
There was no fire.

1.15 Survival Aspects

Survivability in the cock: it was marginal because the left side
was penetrated by trees which destroyed the structural integrity of that
area of the ccckpit. However, the right side of the cockpit and all of
the passenger area remained relatively intact; the seats remained in their
relative positions; and there were no scatbelt fallures. All passengers
were seated in the first 4 rows in the cabin.

Although a considerable amount of fuel escaped from ruptured
tanks, there was no fire. Had fire ensued, at least four severely injured
passengers would not have escaped from the alrcraft. The pilot's seats
were not equipped, nor weve they required to be equipped, with shoulder
harnesses,

Middle and Lower Township police departments were notified of
vhe accident sbout 2335, Search parties and rescue personnel were notified,
including the U.S., Ccast Guard Station at Cape May. Rescue personnel found
the wreckage about 30 ninutes later and gave first aid to the survivors,
A U.S. Coast Guard helicopter arrived at the sceae about 0004 and provided
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overhead illumnination frem a "might ocun" spotiight on the helicopter.
The helicopter was unable to land or otherw. se provide rescue assistaice
because of the trees which covered the area. The survivors were carried
cui: of the wooded area on stretchers and were transported to hospitals
in anhulanxces,

1.16 Tents and Research

None

1.17 Ocher Information

1.17.1 Ccmpany Operational Infcrmation

Nelther Atlantic City Airlines' DCH-6 Flight Manual nor {its
Operations Manual contained recommended procedures for either straight-
in in.utrumeni: approaches or circling approaches. A company line pilot
testiiled that on a typical nonprecision inatrument approach, he would
fly the aircraft at an indicated airspesd of 120 kns from the final .
apprcach fix (FAF) unti) he leveled the aircraft at MDA and was about 1 1/2
mi yrem the wissed approach point (MAP). At that point, he would
reduce the ajrspeed to 100 kns and then extend the wing flaps to 10°.
Whern the aircraft was 1 @i or closer to the runway threshold, and he had
the runway i1 sight, he would extend the flaps to 20° and reduce the
«irspeed to 80 or 85 kns. He would maintain that airspeed until he
began the roundout for landing.

On a circling approach, this pilot stated that he would begin
the circling manuevaer at MDA when the afrport was in sight and the
alrcraft was about 1 mile or more from the runway threshold., He would
maintain 109 kns airspeed and MDA until the aircraft was nearly aligned
with the landing runway. At that point, he would extend the flaps to
20°, reduce the alrspeed to about 85 kns, and begin to descend below
MDA.

The company Operatfons Manual provided: 'Before starting
every approach, the Captain will first call for the landing checklist.
Upon completion of the checklist, he will brief the Co-pilot on the
apprcach he nlans to use and procedures he intends to follow including...

IFR - (a) type of approacii and landing runway,

(b) approach speed and expected point and degree of flap
extension,

(c) MDA or DH, and

(d) oissed approach procedures if a miss 18 a possibility.

S, s s AT it 1
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"The Co-pilot will assist the Captain in accomplishing the
planned procedures iucluding monitoring the aircrart's progress on the
apprcach. The Co-pilot will review and familiarize himself with the
propcsed approach and provide a continual cross-check for the Captair.
During the approach the Co-piloet will c&ll nut altitudes at 1,000 ft above
minirumg, S00 ft above minimums and every 100 ft after 500 ft until MDA
or DH has been reacned. When weather at a destination airport is at or
near minimums and a missed approach is a possibility, the Captain will
thcroughly brief his Co-pilot...."

The company Operations Manual contained no guidance or procedures
concerning alctitude awareness during visual flight below MDA or DH.

The Airman's Information Manual (AIM), Pavrt 1, July 1976,
contained the following discussjon regarding circling minimums:

"The circling minimums published on the instrument approach
chart provide adequate obstruction clearance and the

pilot should not descend below circling altitude until

the aircraft is in a pesition to make final descent for
landing. Sound judgment aud knowledge of his and the
aircraft capabilities are the criteria for the pilot to
determine the exact maneuver in each instance since

afirport Jdesign and the aircraft position, altitude, and
airspeed must all be considered.”

The AIM specifiled that the pilot is not restricred from passing
over the airport or other runways during the circling manecuver. The AIM
further specified that "If visual reference 1s lost while circling to
land from an instrument approach, the missed approach specified for the
particular procedure must be followed (unless an alternate procedure is
specified by Air Traffic Control)."

The FAA principal operatfons inspector who was assigned to
Atlantic City Afrlines testified that he had inspected the company's
operations for many years. However, during that time he had not checked
any of the weight and balance computations for accuvacy. Similarly,
although Part 135 Operations Bulletin 75-4, issued October 14, 1975,
required that the inspectors review commuter operators initial and
recurrent training programs to insure that all aspects on wind shear
were included in the programs, the inspector stated that he had not
checked to see thnt such a training program had been established. The
company's director of flight operations stated that no formal wind shear
training program existed,.
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1.17.2 Performance Data and Analysis

Based on airplane performance characteristics, on several
hypotheses about the nature of the wind conditions in the Cape May area,
and on the airplane's approach profile and ronfiguration, the possible
effects of wind shear on the airplane's approach profile werec assessed.

The assumptions regarding conditions on the initial approach
were: A DHC-6 weighing 9,666 lbs, trimmed for zero pitch control force,
descending wings-level at 500 fpm with wing flaps extended to 10° and
at an indicated airspeed of 100 kns into a steady headwind of 25 kn.
Additionally, whil) . circling during the descent, the airplane suddenly
encountered a wind shear characterized by a headwind decrease of 5 kns
per 100 ft of descent. By appiying the laws of motion tc the forces
which act on an airplane under these conditions as it descends through a
dynanic wind field the changes in the airplane's flightparh angle and
rate of descent were calculated. These calculations were made assuning
that the pilots falled to recognize the ef{ects of the shear. The pitch
attitude change needed to keep the airplane on a safe approach path and
the control forces required to change the pitch attitude were also
calculated, assuming that the pilots recognized the effects of the shear
but did not add thrust.

Based on the initial conditionsg, the airplane's descent flight~

path ingle would hav» been atout 3,8°., After entering the shear the
airplane, because of its inherent longitudinal stability, would have
pitched in the direction needed to maintain its trim (zero control
force) airspeed. Assuming that the pilot did not exert any control
force after entering the shear, the airplane would have pitched Jdown and
the rate of descent would have increased from 500 fpm to 886 fpm. It
would have stabilized at the latter rate. After descending through 300
ft of shear, the headwind wou'd have been 10 kn and the airplane's
descent flightpath angle wou ° have increased to 5.b6°.

If, after entering the shear layer, the pilot had recognized
the increase in descert flightpath angzle and he had epplied a pull force
on the contiol columa te fncreace the pitch attitude and siow the
airplane to 1.3 Vg (77.3 kns), {its rate of descent would have stabilized
about 470 fpm. After descending 300 ft through the shear, the descent
flightpath angle wvould have been about 3.9°.

Airplane characteristics were further analyzed to determine
the initial pitch attitude of the airplane before entering the shear,
the approximate change in pitcl attitude had the airplane maintained
trimmed airspeced of 100 kns after entering the shear, and the approximate
change in pitch attitude necessary to slow the airplane to about 1.3 Vg,
This analysis showed that the airplane's initial pitch attitude would
have *een about 5.5 nosedown. After entering the shear, the airplane
wou.d have pitched down to about 7.7°. Finally, to slow the airplane to
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about 1.3 Vg to maintain the initial descent flightpath angle cf 3.8°
the airplane's pitch attitude would have to be increased to 1.4° nosedown.
Therefore, although the flightpath angle only fncreased about 1.8°, a

6.3° change in pitch attitude would have been required to maintain the
original flightpath angle.

Assuming that the airplane was initially trimmed for zero
pitch control forces at 100 kns, the contrcl forces required to make the
6.3% pitch attitude change were calculated for various locsvions of the
airplane's c.g. Data provided by the manufacturer indicat:d that adequate
elevator trim was available to provide zero control columr force in the
landing configuration at 1.4 Vg with up to 500 shaft hors:power on each
engine and with the c.g. at 15 percint MAC. At lower pover settings,

adequate tyim was avallable to provide zerec elevater conirol forces at
apeeds lesr. than 1.4 Vg.

|_4
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With the c.g. near the middle of the certificated limits, at
the forward limit, and at 4.6 percent forward of the forward limit, pull
forces of 16 lbs, 22 1bs, and 25 1bs, respzctively, would have bdeen
needed to make the 6.3° change in pitch attitude. The latter force
assumes a linear variation of control forces with movement of the c.g.
forward of the forward limit. Additiomnally, to maintain the load ractor
associated with a 30° banked turn under any of the above conditions, 4
lbs additional pull force would have been needecd
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2. ANALYSIS

The pilots werc certificated properly and were qualified for
the flight. They had received the off-duty time reaquired by regulations,
and there was no evidence that medical or physiological prcblems affected
their performances. Altho:gh the pilot-in-comrmand was seated in the
copitot's seat, the first officer was a fully qualified captain and

according to approved procedures was authorized to fly the afrcraft from
the left seat.

The afrcraft was cectificated, equipped, and maintained in
accordance with regulations and approved procedures. There was no
evidence of a pre-impact failure or malfunction of the airc.aft's
structure, powerplants, flight controls, or systems. Although the
witness who heard the aircraft pass near his ground position described
brief intermittent engine sounds, the passengers were not aware of any
variations in engine sounds before the aircraft struck the trees.

Therefore, the Safety Board concludes that the intermittent sounds were
produced after the propell=ars struck the first trees.
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Although damage to the altimeters precluded functional teosts,
the static pressure lines to both altizeters were clear and it is unlikely
that both altimeters would have malfunctioned simultaneously. With
regard to the difference between the reported altimetar seiting of 29.74
in and the barcmetric setting found in the piflot's altimeter, 29.62 in,
if the latter setting had existed in fiight, the aircraft's actual
altitude would have been about 120 ft higher than the altitude indicateil
on the altimeter. Therefore, this differenze could not account for the
aircraft's lower-than-normal altitude.

According to aircraft performance data, the aircraft's c.g.
condition would not have seriously affected controllability &' cut the
aircraft's pitch axis becausa adequate nosevp elavator trim was available
to provide zero elevator control forces for the range of configurations,
power selections, and airspeeds that prcbably existed during Flight
977's approach. However, as shown in the performance analysis, the
forward c.g. condition would have altered the pitch control forces
needed to maintaln a constanc descent flightpath angle under certain
circumstances. From this standpoint and, since undey the conditions
prevalent during the approach, kinesthetic cues from pitch forces would
have been important to the pilot, the Safety Board concludee that the
aircraft's reinforced longitudinal stabiiity, particularly the increased
elevator control forces rejguired to deviate from a trimmed airspeed,

resulting from the forward c.g. condition probadbly was a factor ir the
accident.

Since the atrcraft crashed about 4,000 ft short of the runway
and since thac¢e was no evidence of a e~1function of the flight instiuments
or of flightcrew disability, the pilots elther misinterpreted their
fligiit instruments or did not seek information from the instruments. It
is unlfkely that two experienced and qualified captains who had flowm
the approach many tines would have wisinterpreted thelr flight fmstiuments.
Therefore, the analysis of the clrcunstances indicates that the pilots
did not seek information from the flight f{astruments and, consequently,
were vulnerable to the combined effects of a number of factors. Mureover,
the Safety Board belfeves that the combinel 2ffects probably caused the
accident and that no single factor alone would have produced the same
result. These factors are: (1) Low visibility, (2) wind shear combined
tith the aircraft's forward c.g. condition, (3) wvisual i1llusions, and

(4) the type of approach.

Low Visibility--The low visiblility conditions in the Cape May
area on the night of the accident were produced by adveciion fog; that
1s, fcg produced by the movement of warm moist air over colder ground or
water. This type of fog tends to deepen at moderate surface wind speeds
(5 to 15 kns). At wind apeeds greater than 15 kns, the fog tends to
develop into low stratus o stratocumujus clouds. Tte aixing action
produced by moderate winds creates a nonhomcgenecus fog condition wherein
horizontal visibili{ties fluctuate rapidly. Also, tvrbulence may develop
which will make instrument flying and aircraft control more difficult.
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Accerding to the passengers of Flight 277, turbulence existed
throughout th2 flight from NAFEC, including the final minutes of the
fiight. Also, tha2 station manager cbserved fluctuating surface visibili-
ties hecuuse cf both horizontal and vertical movement of the fog.

Surface winds were moderate with stionger winds aloft. Therefore, the
Safety Board concludes that visibilities in the approach area were
ossentially as reported bul were variable because of nonhomogeneous fog
cond tions. Also, the horizon was not visible because it was obscuced
by darkness ard fog.

Wind Shear Combined with the Afrcraft's Forward c.g. Condition—-
An analysis of the weather conditlons that existed in the Atlantic City
area on the night of the accident shows that wind shear existed at 1 w
altitudes and that the wind shear was associated with a warm front tnat
moved rapidly northeastward through the area. The wind shear measurcment
made vy the FAA at NAFEC clearly defined two distinct lavers of shear.

Although these measurements were made about 30 mi northeast of
Cape May County Airport and were made about 37 min before ~he accident,
the warm front sloped toward the northeast and passed across the Cape
May area at the surface about 2340. Therefore, the Safety Board concludes
that similar wind shear conditions existed in the Cape May area when the
accident occurred. Moreover, the wind shear probably existed at lower
altitudes and the magnitudes of the shears probably exceeded those
neacured at NAYEC,

Alrcraft performance calculations bLased on the conditions
hipt ttesized show that, in moderate wind shear of 5 kns per 100 ft, the
airc.aft would have terded to pitch nosedown to maintain its trimmed
airspeed, and its rate of descent and descent flightpath angle would
have Increased significantly i1f the pflot took no corrective action.
The aircraft's tendency to pitch nosedowr. would have been reinforced
by the increased longitudinal stability asscciated with its forward
c.g. condition. To prevent the descent flightpath angle from incruzasing
without increasing the noseup pitch trim, it would have been neceacary
for the pilot to apply and hold substantizl amounts of back pressure on
the contrel column which, assuming a constant thrust condition, would
have caused the airspeed to decrease. Because of the aircraft’'s
forward ¢.g. location, the amount of back pressure needed to maintain
a coastant descert flightpath angle would have increased by 56 percent
over that required for a DHC--6 with a wmidrange c.g. location, which is
approximately the location calculated by the flightcrew. Consequently,
unless the pilot was aware of the need f.r substantially increased pitch
control forces, the associated hinesthetic cues could have led him to
use less pull force than needed to mainta‘n a cons!ant descent flightpath
angie, and the alrcraft woculd still have pitched nosedown in response to
the wind shear, but at a lesser angle than for the zero control force
situaiion. )
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Visual Tllusions--Visual illusicns within nonhomogeﬂeous
visual fields are vell known hazards associated with a pilot's reliance
on visual references to conduct an approach and landing in conditions of
low visibility..ﬁf A pilot will be influenced by these 1llusions when
his visual range is shortened by a sudden reduction in visibility, such
as that encountered when the aircraft enters nonhomogeneous fog. The
shortened visual range creates the illusion that the aircraftr is too
high and i3 going higher. Unless this illusion is recognized and con-
sclously resisted, the pilot wiil decrease the aireraft’s pitch attitude
(and increase the descent flightpath angle) 1in an attemrt to make the
visual range increase and appear normal again. Additionally, if the
visual range is shortened to the extent that visual references are lost
completely, the pilot may believe that the aircraft's pitch attitude has
increased substantially and he may further reduce the pitch attitude in
an attempt to reacquire the visual references, which will induce high
rates of descent from which recovery, at low altitudes, may be difficult
if not impossible.

Type of Approach--1lhe typical procedure used by Atlantic City
Afrlines' pilots, including the captain of Flight 977, for making a
circling approach to runway 19 at Cape May County Afrport consisted of
the following in a DHC-6: While inbound to the airport from the FAF
(Sea Isle VOR), descend the aircrait to MDA and slow it to 100 kns: when
the aircraft i{s at 100 knes, extend wing flaps to 10°, and when the
aircrait is 1 to 1.5 mi from the airport and the afrport is visible,
begin the circling maneuver,

The circling maneuver consisted of a right turn to a westerly
heading followed by a left turn to a southerly heading for alignment
with runway 19. The pilot would descend the alvcraft below MDA during
the lat:ter portion of the manuever with the expectation of placing the
aircraft on a normal 3° approach slope when allgned wit:u runway 19.
Under nermal circumstances, the aircraft would be so aligned about 1/2
mi from the :hreshold. Consequently, to achieve the desired approach
slope position when lining up with the runway, the pilot would have to
descend the: aircraft about 320 ft below MDA.

This circling appreoach is complex since it reqiires that the
alrplane be banked, tvrned, and descended simultanecusly to place it in
the proper position in space from which a landing can be completed.
Moreover, the maneuver involves variable flight control fources, partic-
ularly pitch control forces, which make trimming for zero pitch control
forces difficult and probably impossible.

6/ '"Pilot Factors Considerations in See-To-Land," Technical Report
AFFDL~TR~76-52, The Bunker Ramo Corporation, May 1976.
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Based on the location of the wreckage, descriptions of a
typical VOR instrument approach to runwey 23 with a circle to land on
runway 19, and the need t. land on runway 19 becausc of the lack cf
runway lights on tne other runways, the Safety Board concludes thatr the
aircraft was on a circling approach to runway 19 when it crashed. Given
the reporiied weather conditions, the pilots probably saw the airport and
<he first officer began the circling maneuvver for alignment with runway
19 near the expected position--about 1.5 mi northeast of the threshold
for runway 23 and at an altitude near MDA.

With the airport and the lighted runway in sight at the beglnning
of the maneuver, the first of“icer's attention primarily would have been
directed toward the maintenance of those visual references. Additionally,
since there was nv company requirement that the nonflying pileot call out
airspeeds, altitudes, or rates of descent for visual flight below MDA,
bo'.h pilots probably were concentrating on those visual references,

When the aircraft was turned toward the west and the descent
below MDA was begun, it is probable that all four factors--low visibility,
wind shear combined with thlie aircraft's forward c.g. condition, visual
illusions, and type of approach--combined to produce a complex, unstabilized,
and 1llusory approach profile., The aircraft's entry into a diminishing
headwind shear condition would have caused the aircraft's nose to pitch
down and would have caused the descent flightpath angle and rate of
descent to increase. As these effects materialized, it is likely that
nonhomogeneous fog coenditions were encountered. Under these conditions,
the pilots' reactions to the i{llusion created by the reduced visual
range cculd nave caused aduitional increases in the descent flightpath
angle and rate of descent, or at least, could have made the pilots
confortable with the increases induced by the wind shear. Additiomally,
the circling maneuver itself, which is an inherently unstable maneuver,
probably disguised pitch control forces and other forces that might have -
provided the pilot with kinesthetic cues about the aircraft's actual
position and condition.

Based ou all the evidence, the Safety Board concludes that the
aircraft encountered at least moderat~ wind shear and enterad non-
homogeneous fog during its descent below MDA, and that the wind shear
induced increases in the aircrafc's descent flightpath angle and rate of
descent which, when combined with the increased pitch control forces
asgoclated with a forward c.g. and the visual fllusions created by the
aircraft's entry into the nonhomogeneous fog, resulted in a dascent into
the trees, far short of the runway threshold., Finally, since the crash
site vas well within the 15° viewing angle of the VASI, the Safety Board
concludes that the pilots probably lost all visval references that would
have provided altitude information shortly before the aircraft struck
the trees,
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This accident clearly demonstrates that adverse Yactors can,
without warning, conbine and quickly place a pilet in a situation where
his senses are unreliable and his control of the aireraft is in jeopardy.
Under these circuaustances, his only recourse is to rely on information
from the flight instrurients. Since factors such as optical accommodation,
instrument interpretation, and pilot reaction time become critical at
low altitudes, the hetter scurce of instrument information is from oral
communication by the pilot who is not flying the aircraft. For this
reason, we believe that Atlantic City Airlines' lack of altitude awareness
procedures for visual rlight below MDA or DH must be considered contributory
to this accident. Additionally, we believe that the captain, knowing that
the approach was begun under decreasing viszibility conditions, should
have been prepared to immedistely execute a missed approach when visual
references were degraded or lost.

The first offfcer's injuries were typical of those associated
with forceful impact with solid nonyielding objects. The severe head
and internal Injuries suggest that these injuries were caused by the trees
which penetrated the left side of the cockpit. Although shoulder hLarnesses
were not provided in the cockpit, the availability of such restraining
devices would not have prevented the first officer's injuries. However,
the captain probably would have received lesser injuries, and perhaps could
have avoided the head injurfes and the internal injuries had a shoulder
harness been available and worn.

The extent of the damage to the occupled seats, both in the
cibin and in the cockpit, indicates that the forces involved in the
ceceleration of the aircraft equalled or exceeded the limits to which
these seats are designed. 7/ 1t is 2atimated that the mean decelerative
forces in this crash were In the range of 12 to 15 G's.

The fatal injuries sustained by the passenger seated in the
firat row on the left side of the cabin are typical of bodily contact
with a soild object. While it is possible that the bulkhead in front
of this passenger was forced back far enough to make contact, there is
evidence that this passenger did not have her seatbelt fastened and was
thrown against the bulkhead, causing contre-coup and chest injuries.
The fatal Injuries received by the passenger seated in the second row
on the right aisle side were probably associated with the collapse of
his seat, 1It is possible that this passenger sustained chest injuries
when hls seat collapsed downward, causing his chest to contact the lower
edge ¢f th2 seat in front of hin,

In summary, the principal injury mechanism in this severe
crash deceleration was the violent contact between the unrestrained
uppetr torso and environmental afrcraft structures or penetrating

7/ 14 CFR 23,561, Emergency Landing Conditions.
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external objecte. However, an unusual pattern of severe scalp lucerations
was observed. The cause of these injuries was not evident. The injuries
could have been caused by heads striking portions of the seat frame in
front of the passengers. It was observed that ashtrays, which are
integral to the gseat back moulding, protrude 2 ins. from the seatback

and could inflict such wounds during impact. 1Im this accidznt, cvidence
does not 1link the ashtrays with the scalp lesions. However, such un-
ylelding protrusions within striking range are contrary to 2stablished
crash safety design standaris and practices.

The Safety Board is concerned about the deficiencies in the
FAA's surveillance cf Atlantic City Airiines. Ve believe these deficiencies
dircctly reflect corresponding deficiencles in the carrier’'s operation which
compromice safety and which defeat the purpose of surveillance. Although
as noted in previous accident iuvestigations and in the Safety Board's Air
Tax:i/Safety Study ﬁf, the number and type of inspectors assigned for sur-
veillance purposes to commuter carrlers are probably inadequate, we also
helieve the FAA can and should improve its surveillance of these type

operators in accordance with our recommendations to that effect which were
issued as the result of the above study.

3. CONCLUSIONS

Findings

1. There was -0 evidence of a malfunction or failure
of the aircraft's structure, powerplants, flight
instruments, flight controls, or other systems
before the aircraft struck the trees.

The aircraft was improperly locaded which resulted in
ac.g. 4.6 percent MAC forward of the prescribed
balance limit: the flightcrew's calculations were
correct but were based cn a loading which differed
from the actual load.

The imbalauce probably did not affect the aircraft's
controllability about its pitch axis but did affect
the amount of control force needed to increase the
aircraft's pitch attitude from a trimmed zero control
force condition.

The weather conditions at Cape May County Afrport
were essentially as recorded by the staticn manager
except the ceiling and visibility were fluctusting
because of nonhomogeneous fog conditions.

E?' Report Number NTSB-AAS~-72-9, September 27, 1972,
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An unforeca:st and uireported warm froat moved
north-eastward across the Cape Hay area about the
time the aircraft crashed,

Moderate wind shear in the form of a diminishing
headwind affected Flight 977 during {ts descent fcom
MDA to impact,

Fiight 977 was conducting a circling approach to
runway 19 at Cape May County Afrport; the designated
first officer was flying the aircraft from the left
seat.

The pilots relied exclusively on visual references
to conduct tne clrcling approach to runway 19 and
while descending below MDA.

The wind shear probably induced a higher-than-desired
rate of dzscent and descent flightpath angle during
the aiwcraft's descent below MDA,

The pilots probably wera influenced by visual 1llusicns
created by fluctuating 7isibility in the nonhomogeneous
fog.

The visual illusions probably induced the pilots
to accept a higher-than-desired rate of descent and
descent flightpath angle.

The pilots probably lost all visual referencers as

the descent progressed or tecame visually disoriented
and did not initiate missed approach procedures in
time to avoid impact with the trees because they
were not monitoring altitude instruments,

The company had ao altitude awareness procedures for
visual flight below MDA or DH.

The Federal Aviation Adminstration's surveillance of
Atlantic City Airlines was inadequate in that weight
and balance conputations were not monitored and a
formal wind shear training program did not exist,

The accident was survivable in the passenger cabin.
Survivability in the cockpit was marginal becausec
penetration by trees destroyed integrity of the left
side of the cockpit. While the use of a shoulder
harness probably would have lessened the sevarity of
the captain's Jnjuries, the availability of a shoulder
harness to the first officer would not have prevented
his fatal injuries.




3.2 Probable Cause

The National Transportation Safety Becard determines that the
probable cause of this accident was the flightcrew's lack of altitude
awareness during a circling approach which permitted the aircraft's
flightpath to deviate below a safe approach profile. The aireraft's
rate of descent ard descent flightpath angle increasad as a result of
wind shear encountered during the visual approach below minimum descent
altitude. The fiightcrew did not recognize these flightpath deviations
because they were relying on visval references which were degradeu by
nonhomogeneous fog and on kinesthetic cues which were adversely affected
by the aircraft's forward center of gravity resulting from the improper. -
loaded aircraft. Contributing to the accident was the lack of company
procedures requiring altitude-callouts during the visual portion of an
instrument approach.

BY THE NATIONAL TRANSPORTATIOMN SAFETY BOARD

/s/ KAY BPAILEY

Acting Chairman

/s/ FRANCIS H. McADAMS

Member

/s/ PHILIP A. HOGUE

Member

/s/ JAMES B. KING

Member

November <3, 1977
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4, APPENDIXES

APPENDIX A

INVESTIGATION AND HEARING

1. Investigation

The National Transportation Safety Board was notified of the
accident about 0005 on December 13, 1977. The Safety Bouard immediately
dispatched investigative personnel to the scene, Investigative groups
were established for operations, air traffic control, weather, human
factors and witnesses, structures, powerplants, and systens.,

Parties to the investigation were: The Federal Aviation
Administration, Atlantic City Airlines, Inc., DeHavilland Aircraft
of Canada, Ltd., the County of Cape May, New Jersey, and the Division of
Aeronautics, New Jersey Department of Transportation.

2. Hearing

A public hearing was held in Wildwood Crest, New Jersey, on
February 22 and 23, 1977. Parties to the hearing were: The Federal
Aviation Administration, Atlantic City Airiines, Inc., Allegheny Airlines
Inc¢., National Weather Service, the County of Cape May, New Jerctey, and
the Division of Aeronautics, New Jersey Department of Transportation.
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APPENDIX B

PERSONNEL INFORMATION

Captain John A. Brier

Captain Brier, 36, was employed by Atlantic City Airlines, Inc.,
on September 15, 1970, and he was promoted to captain on July 6, 1972,
He holds Airline Transport Pflot Certificate No. 1771973, with commercial
privileges, and airplane single-engine and multi-engine land rztings.
He also holds Flight Instructor Certificate No, 1771973, His first
class medical certificate was issued October 27, 1976, with the limitation
that he wear corrective glasses for both near and distant visicn while
flying.

Captain Brier passed his last proficiency check on September 25,
1976. As of December 1, 1976, he had accumulated 7,428 flight-hours, of
which about 5,200 hours were in the DHC-6 and 724.8 were instrument
flight-hours. In the 24-hcur, 30-day, and 90-day periods preceding the
accident, he had flown 4.3, 80.1 and 255.4 hours, respectively,

Captain Jon R. Scheaffer

Captain Scheaffer, 32, was employed by Atlantic City Airlines, Inc.,
on June 14, 1973, and he was promoted to captain ¢n June 1, 1976. He
held Airline Transport Pilot Certificate No. 1895843, with commercial
privileges, and single-engine and multi-engine land vatings. He also
held Flight Instructor Certificate No. 1899843, He held a first class
medical certificate which was issued with vo linitations on December 1,
1976,

Captaju Scheaffer passed his last proficiency check on November 2%,
1976. As of December 1, 1976, lie had accumulated 4,306.1 flight-hours,
of which 282.1 were instrument flight-hours. In the preceding 24-hour,
30-day, and 90-day periods, he had flown 4.3, 81.6, and 249 hours,
respectively.’
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APPENDIX C

AIRCRAFT INFORMATTON

N10lAC was a DHC-6, Twin Otter, Series 300, and was manufactured
by DeHavilland Adrcraft of Cancda, Ltd.; 1t was assigned serial No. 262.
This type aircraft was cartificated under the Civil Air Regulations,
Part 3, as amended to May 15, 1969. The aircraft was modified to couply
wiith Special Federal Aviation Regulation %3.

N101AC was powered by two Pratt and Whitney PT6A-27 turbine
engzines, which were equipped with Hartzell HCB3ITN-3D propellers. Pertinent
powerplant data are as follows:

Engine Posftion

1
2

Propeller Position

Serfal No.

PCE 40234
PCE 40205

Serial No.

BU2676
BU2622

Total Time
(hrs)

8,099.5
12,336.8

Total Time
(hrs)

5,191.7
6,162.3

Time Since Overhaul
(hes)

3,139.5
7,723.8

Time Since Overhaul
(hrs)

1,189.7
2,808.3
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APPENDIX D1l
Q’jppann Approach Chart NOV 26-76 (13-1 wu_Dwoon, NJ,

CAT"MAYCO
ATLANTIC CITY Aporoach (R)-Sae spt. chartior freq. J VOR va 23
1700 .
Without spproved waather senvice, use Millvilie K vor 1148 SIE B
s

shimeter sering. MSA Class BVORIAC
~_ £ YOR Apt. Ele. 22
"ATLANTIC CITY VOR 3, P -
L A 5

Vﬁk
054+ "101T g3 e

L n } Min
B W
El7’

—"—"""A""“i"l' i',_o - &."— o
PULL UP: Climbing RIGHT tv*n 1o 1600 leet direct SIE VOR and hold NORTHEAST,

-

0 STRAIGHT -IN LANDING RWY 28 CIRCLE. TO-LAND
vos 44071027y woa 540822 With Approved Wk Mith dig

With Approved With Millvilla Weether Service Alimeter Saming
Westher Secvice Ahimater Senng NOA o

400°(430')-) 560°1538)-1
50074783-1% | 5801358} -1'4
580'(358)-2 580°(558).2

andunodl'u &0 ey 1109, 120
!

YORIg MAP 6.8 ]0.4313.06]14.05]3 2412381203 S
CHANGES: Son viher vide, A T T I T Y

il Su Ty ol D
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o yad ! NOV TS g‘n‘;:;pcua Approcch Cheart
’ ARANNIE CNY Asprcach (1) 1 24,6

Lsparvre [R) g 19.55
UNICO A 122.8

- Y
| (1r.._.,3 3 - S .

Fesd 1008

qc[;xj::-"—""l—-‘?—i-"—{_]

he r
J 0 e

} 2] m nw

Meters 5

L)
) e

SCOIIONAL RUNW AY INFORMATION

USABLE LENGTHS
—LANDING SEYOND —
Threshold | Glide Slege | 1AXE-QFF

ML VASI{n3natd}

@ Closed for construction,

0 1ANE-OFF

AR CARRIER [FAR 12, 1238 129)
4 VA belgw indg Mim. 1 Als Ry

GENERAL

[ ]
o

*4

l/‘

@ Rwy 84, 700 coding d rquired or charted minimums

withs mirinum climb of 200° per KMo 800"

CHANGES Ry 10 28 closed.

"ILLUSTRATION ONLY - NOT TO

19TH EPPTIES SAnDPAOM. B9, e R SORO. $1A
b T

BE USED FOR NAVIGATIONAL PURPOSES"




