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The Naticnal Trensporiation Safety Board determines that the probable czuse
of this seeident was & navigationa! error by the fightorew resulting trom their use of the
ineorrect navigational faeility and their failure to adequately monitor the flight
instruments,  Factors which contributed to the flightcrew's errors Wweres the
nonstandardized navigational radio systems installed in the girline's Beech 99 fieet; intra-
eockpit communicstions diffioulties associated with high ambient noise levels in the
asirplane; inadequite training of the pilots by the airline; the first officer's limited
multiengine and instrument flying experience; the pilots' limited experience in their
positions in the Beech 99; and stress-inducing events in the lives of the pilots. Also
contributing to the aceident was the inadecuate surveiilance of the airline by the Federal
Aviation Administration which failed to detect the deficiencies which led to the accident.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 206594

ATRCRAFT ACCIDENT REPORT
Adopted: September 30, 1986

BENSON AIRLINES PLIGHT 1517
BEECH B28, N.“SHA
GROTTOES, VIRGINIA
SEPTEMBER 23, 1985

SYNOPSIS

Henson Airlines Flight 1517, a Beech B9%, was cleared for an instrument
approach to the Shenendoah Valley Airport, Weyers Cave, Virginia, at 0959 on
September 23, 1985, after a routine flight from Baltimore-Washington International
Airport, Baltimore, Ilarylend. nstrument meteorological conditions prevaiied et
Shenendoah Valley Airport. There were 12 passangers and 2 crewmembers ahoard the
scheduled domestic passenger flight cpercting under 14 CFR 135. Radar service was
terminated at 1603. The er=w of flight 1517 subseguently contacted the Henson station
agent and Shenandogh UNICOM. fhe last recorded radar return was at 1611, at which
time, the airplane was east of the localizer course at 2,700 feet mean sea level and on a
magnetic track of about 375°% At 1014 tne pilot said, ™. ..we're showin a little west of
course.. .* and at 1015 he asked if he was east of course. At 1017, the controller
suggested a missed approach if the airplane was not established on the localizer course.
There was no resporse from iz crew of flight 1517 whose lest recorded transmission was
at 16186.

The wreckage of flight 1517 wes located about 1842 approximately 6 miles
east of the airport. Both crewmembers and all 12 passengers were fatally injured.

The Naticnal Transportation Safety Board determines that the probable cause
of this accicent was a navigational error by the flightcrew resulting from their use of the
incorrect navigational facility and their failure to adequately monitor the flight
instruments. Faetors which contributed to the {lighterew's errors were: the
nonstandardized navigational radic systems installed in the airline's Beech 99 fleet; intra~
enekpit communications difficuities =ssoeiated with high ambient noise levels in the
airplane; inedequate training of the pilots by the airiine; the first officer's limited
multiengine and instrument flying experience; the pilots' limitec experience in their
positions in the Beech 99; and stress-inducing events in the lives of the pilots. A’se
cc~ ~ibuting to the accident was the inadequate surveillance of the airline by the rederal
Aviation Administration which fail=d to detect the deficiencies which led to the accident.

1 FACTUGAL INFORMATION

1.1 History of Fi:ght

Henson Airlines (Piedmont Regional) Fiight 1517, a Beech 599, N339HA, wes
cleared €or takeoff from Baltimore-Washington International Airport (BWD at 0322
e.d.t. 1/ on September 23, 1985. Two crewmembers and 12 passengers were aboard the
sehaduled domestic passenger flight (commuter) operating under 14 CFR 133.

1j All times herein are eastein daylight based on the 24-hour clock.
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The computer stored instrument flight rules (IFR) plan for flight 1517 was: EBWI, Victor
Airway 214, Martinsburg, West Virginia (MRB) VORTAC, 2/ direct to the Linden, Virginia
{LDN) VORTAC, direct to Shenandoah Valley Airport {SHD), at a requested cruising
altitude of 6,000 feet above mean sea level {(m.s.l.). 3/ (See figure 1.)

The crew had reported for duty about 8515 and had lown from the Washington
County Regional Airport, Hagerstown, Maryland (HGR} to BWI, from BWI to HGR, and
from HGR to BWL Weather information, which was provided by Eastern Airlines from
National Weather Service (NWS) sources, was available to the crew at Henson's
Hagerstown office. A more detailed weather briefing could have been obtained from
Hencon's flight control center in Salisbury, Maryland, but the crew did not eail for
additional weather information.

Air traffic control (ATC) handling of flight 1517 was routine. (See
appendix D.y AHl transmissions from the sirpiane were made by the captain. The
approach clearance t0 SHD was icrued at 0959:14, end radar service was terminated at
1003:25. (See figure 2) About 1005, the flighterew made an in-range call 4/ to Henson's
SHD station agent to report the number of passengers aboard and to request 100 gailons of
fuel. Shortly thereafter, the flightcrew called the SHD UNICGM 5/ on 123.0 MHz, the
Common Traffic Advisory Frequency {C TAF), to request weather and traffic information.
The UNICOM operator transmitted the 0945 weather observation and advised that there
was no reported traffic. About 1011, flight 1517 crossed the localizer for runway 4
eastbound on a magnetic track of about 075° (See figure 3.) The last reccrded radar
return was at 1011:55 when the airplane was at 2,700 fee.

At 1014:18, after the airplane had descended telow the area of radar
coverage, the Gordonsville Low Altitude Sector Radar Controller (R31) asked flight 1517
to ". . .say your position,” and at 1014.19 the captein replied, "ah we were gonna ask you
we're showin a little west of course the inbound come here™ and at 1014:25, ™. . .we're
turn inbound now. ..." 8/ Later, the controller said that he ™. ..could not see him
[flight £5171 on the radar at that time.” He stated that he would have expected a Beech
99 to iand at SHD about 7 to 9 minutes after he terminated radar service at 1003:25. At
1014:26, the captain ackrowledged an instruction to report passing STAUT, the locator a
the outer marker (LOM). At 1015:55, the pilot inquired whether tine center controller
showed t':2 aircraft east of course. The controller told flight 1517 that radar contact was
lost and, at 1617:49, suggested s missed approach if the airplane was not established on
the localizer course. There was no r2sponse from filight 1517. Repeated a.tempts to
contact the flight were unsuccessful.

At 0945, the weather at the Shenandoah Valley Airport, as reported by
Henson's station agent/weather nbserver was: sky--overcast at 1,000 feet above ground
level fa.g.l), visibility--2 miles in fog; temperature--63° F; dewpoint--missing;
wind--calm; and altimeter-- 30.20 inHg.

2/ A VORTAC is a eombin<d navigational facility consisting of a very high frequency
omnidirectional range and tactical air navigation, which provides distance measuring
equipment for civilian aircraft.

3/ AL altitudes appearing herein are mean sea level unless otherwise noted.

4/ According to the Henson station agent, the in-range eall is usually made about
10 minutes before arrival.

&/ UNICOM is a nongovernment communication facility which may provide airport
information.

8/ The original transcript (see appendix D} stated, ". ..we're turnin inbound now." On
January 23, 1985, the ATC group reconvened and agreed that the transmission was,
" . .we're turn inbound now.. .."
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Figure 3. —Recorded radar flightpath reconstruction.
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The airplane failed to reach its destination, and about 1025, a communications
search, the Erst stepin search and rescue {SAR), was initiated by ATC. The results were
negative, and the SAR Canter at Scott Air Force Base, Nlinois, Was notified of the missing
airplane. Fuel exhaustion tine for flight 1517 was calculated t» = 2t 1130. About 1137,
SAR authorities were notified that the airplane was p* Zown, and about 1430
ground end air searches were initiated. The air search was . &nd hampered by poor
weather in the mountainous terrain. The airplane Wes locateo avout 1842 by a Civil Air
Patrol observer about 6 miles east of the airport. The airplene hed struck the southwest
face of Hal: Mountain at an elevation of 2,400 feet at 3%B"%.70"" north latitude and
78°46'37.50" west longitude. It was not possible to determine the exact time of the
aecident, The captain's watch had stopped at 1022 and the airplane's elocek had stopped at
1026.

Due to inaccessible terrain and heavy forest, erash/fire/rescue (CFR)

equipment could not be brought into the area. Medical personnel were lowered by
helicopter into the crash site, where they found no survivors.

1.2 Injuries 1O Persons
Injuries Crew Passengers Total
Fatal 2 i2 14
Serious 0 0 H
Minor/None 0 2 0
Total 2 12 14
B Damage to Aircraft

The airplane was demolished by impact forces and postcrash fire.
14 Other Damage

Ground damage was limited to trees anc¢ foliage. TOpS, limbs, and branches of
trees were felled by the airplane's passage and by propeller strikes. Cne large oak tree
was uprooted just before the airplane came to rest.

i.5 Personnel Information

The flighterew was properly certificated to conduct the flight, met the
existing requirements of Federal Aviation regulations (FARs), and complied with company
l {See appends B.)

The ecaptain sattended Embry-Riddle Aeronautical University between
September 1977 and July 1980. He sttended the Florida Institute of Technologv between
Avgust 1980 and December 1982. He held a position as corporate pilot for RM. Singer
and Assceiates between June 1981 and May 1383, and was employed as a flight instructor
at Frederick Aviation in Frederick, Maryland, between May 1983 and July 1934.

The ceptain was hired by Henson on July 30, 1984, with a total flight time of
2,413 hours, 442 of which were in multiengine airplanes and 75 of which wera in actual
instrument conditions. At the time of the accident, his total flying tine was 3,447 hours,
with 1,282 hours In muitiengine aiiplanes and 301 hours in the Beech 99, about 118 hours
of which were as PIC znd 158 hours were actual instrument time, 19 of which were in the
Bee2h 39. A first class medical certificate with no limitations or waivers was issued on



aApril 17, 1985, He completed his first officer training in the $D3-%0 (Shorts 330) on
September 4, 1984, June 3-9, 1985, he attended Beech 99 transition scheol and took
3.5 hours of filight training to proficieney f{June 6-8l, which ineluded 2.8 hours of
instrument training; none in instrument meteorological eonditions {IMC). He was sssigned
as a Beech 99 first officer on June 16, 1985. ©On June 17, 1985, he receiver! left seat
guthorization, & program in which a candidate for captain flies in the left seat but is not
designated ss pilot-in-command {(PIC). He completed his Beech 99 captain upgrade
training on August 16, 1985, in 4.9 hours, 3.5 of which were instrument training; aili were
in visual conditions. His instructor was unable to remember anything remarkable about
‘he captain's flying skills. Between August 18 and 20, 1983, he received his initial
operating experience (IOE), which consisted of 16.2 hours (with 46 hours in M), and 15
indings. During this time, he conducted four ILS approschnes end one VOR approach; two
L3 approaches were into SHD. Al except One of the instrument approaches were
conducted on the first day of his IGE. On August 20, 1985, he was upgraded to captain
and e Henson check airman noted in his IOE 1og that his performance was satisfactory and
that his IOE was complete. Additionally, he stated under the comments seetion,
"Recommend a routcheck [siel within 2 weeks."

The check eirman testified under oath that be was unable to remember why he
recommended a route check, but recalled that it was something which ceeurred o the
first of the 3 days of IOE. He also testified that he customarily withheld comments unti:
the operational experience was complete. The route check was never performed because
e consultation was held with the Director of Airline "‘raining who testified that, = . .itis
either you a?e qualified or you ere not qualified. You don't send an individual out to fly
passengers and then see if they are qualified.® Except for that comment in his 10E .og, all
of the ceptain's training and proficiency records indicated satisfactory performerce and
contained N0 negative comments. The captein conducted six instrument approactes as a
captain with Hanson Airlines, all ILS; none were conducted at SHD.

Two deys before ?he accident, the captain had ~nnounced his engagement to be
married and hed progposed a date for the wedding. H< was scheduled for his final pilot
employment interview with Eastern Airlines in Mie~.i, Florida, on the day following the
aceider:, although he had NOt requested lesve gnd wes seheduled to flv for Henscn OR that
day. "he captain had * zen Off duty 2 days before the accident. He had retired a? 2130
the night before the accident end erose about 0330 on the day of the accident.

The first officer held several flying jobs in New York and Florica between
April 1880 end July 1885, ineluding charter pilot for land and see airplenes, tcw pilet for
gliders, banner tow pilot, jump pilot, and fight instructor.

The first officer was hired by Henson on Juiy 15, 1985, with a tc: 3 flight time
of 3,200 kaurs, 154 of which were in muitiengine airplanes and 75 of which wsre in actual
instrument conditions. At the time of ?he accident, her total flying time was 3,329 hours,
wit? 283 hours in multiengine airplanes, and 119 hours in the Beech 99; 87 hours were
actual instrument time, i2 of which were in the Beech 99. She attended Basic
Indoctrination July 15-17, 1985, and Beech 99 Initial Training, July 23-20, 1885, followed
by 5.2 hours of training to proficiency on August 1-3, 1985, which included 2.8 hours of
instrument training; none were in IMC. Her instructor characterized her flying skills as
average. Between August 6 snd 10, 1985, she received her IOE, which consisted of
i3.8 hours. '"?raining records show thet 1/2 hour was in IMC. even thcugh the cheek
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airman noted on the IOE log that dl flights were in VFR conditions. During her IOE, the
first officer made five landings and no instrument approaches. Her check airman could
not remember her flying skills specifically and thus concluded that they must have been
average. ©n August 10, 1985, the first officer was assigned as a Beech 99 first officer.
Her treining records indicated satisfactory performance with no negative comments. She
conducted 23 instrument approaches as a first officer with Henson Airlines, 28 ILS; none
were conducted at SHD.

Other Heison line pilots, who had flown with the first officei following
completion of her IOE, characterized her abilities as a pilot from "sverage to good for her
experience level” to "alwaysbehind the airplane in her instrument flying."

Before being hired, the first officer had submitted two different resumes tc
Henson. The first was submitted with her initial employment application; tiie second was
submitted about 6 months before she was hired to update her application. ?%e resumes
showed different flying times, and each differed from her Henson employment form.
These comparative times follow.

First Resume Second Resume Henson Employment Form
Total 3,224 2,950 3,200
PIC 3,012 2,030 2,000
Instrument 264 160 135 {75 actual)
Multi 550 150 154
Night 350 175 175
Cross Country 1,900 1,00  __a
Complex 1,850 50 e

The first officer shared an apartment in Hagerstown, Maryland, with another
Henson employee, who stated that the first officer had some concerns about her health
but did rot want to go to a doctor in Maryland because she could not afford it. The
roommate said that she suggested taking the first officer to an emergency clinic, which
would have been paid by Henson's medical coverage, but that the first officer chose to
wait until her vacation. Her roommate reported that the first officer had trouble sleeping
away from home on overnight layovers.

The first offieer had just returned to duty after spending 8 days in Florida
where she visited her husband. A Florida physician, who had examined the first officer
5days before the accident, stated that she hsd expressed some concern Over irregular
menses, a lump in one breast, ard soreness in her left shoulder and breast. The physician
recommended an over-the-counter pregnancy test, which subsequently proved to be
negative, and told her that lumps he found in both breasts were fibrocystic disease and
probably not cancerous. No mammogram was performed. The first officer's mother died
of cancer at the age of 47. The physician noted that the first officer reported to him that
she took birth control pills in accordance with her prescription and that she alss rook
diethylpropion {a diet drug) to stay awake while flying. The first officer, however, did not
report teking either birth control pills, diethylpropion, or any other medication on an
August 27, 1985, aviation medical examination form.

The first officer's husband reported that <he had taken e substantial pay cut
from about $508 per week as a seif-employed charter pilot to $850 per month which
increased to $1,005 per month as a pilot for Henson. He said that she thought the $0.85
per hour per diem pay was inadequate.

o
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The first officer had retired at 2130 the night before the accident and
reported at the Hagerstown Airport et 0515 on the day of the accident.

18 Aireraft Information

N338HA, a Beech B%2, was certified and maintained in accordance with
applicable regulations. (See appendix C.} The airplane was equipped with two Pratt &
Whitney Aircraft of Canada, Ltd., PT8A-27 turbopropeller engines and two Hartzell
HC~-B3TN-3B propellers.

A review of the maintenance and inspection records for N339HA far June 1985
through September 22, 3985, disclosed no repeated discrepancies Or component failure
trends. The review indicated that corrective actions were accomplished for each of the
recorded discrepancies when a problem was fcund. A review of the phase inspection
records for the 6-month period before ‘the accident indicated that all inspections had been
conducted before their specified time intervals. A review of the records concerning the
altimeter, the transponder, the automatic direetion finder (ADF), the distance measuring
equipment (DME) and the heading indicators (directional gyros) indicated that between
July 23 and September 23, 1985, there were two recorded discrepancies; the first involved
the two transponders and the second involved the ADP. These discrepancies were
corrected. All applicable ¥Federal Aviation Administration (FAA) Airworthiness
Directives (AD) were complied within their specified time limits. A1l time/eyele life
limited engine and airplane components were replaced within their srecified times or
cycles.

The airplane was invelved in e gear up landing on Februsry 25, 1983, which
resulted from the failure of the nose gear to extend due to the rupture of e pressure line

to the nose gear actuator. It was repaired in accordance with standard procedures and
wes returned to service.

The loghooks for the airplane noted that 2 weeks before the accident the first
officer's ILS localizer indicated a full left deflection when the airplane was on eourse with
a normal glideslope indication. The unit was functionally tested and no irregularities were
revealed. Following a 2-day interval with no problems noted, a scheduled avionics third
phase inspection was eem leted and again, no irregularities were noted. The airplane flew
for 11 days before the accident with no pilot reports of ILS problems.

1.7 Meteorological mformation

SHD is served by a supplementary aviation weather reporting staticn (SAWRS)
and an automatic weather observing system (AWOS}. Surface weather observations are
made by Henson employees who hold certificates issued by the National Weather Service
(NWS). The weather reporting station is located in the main terminal building. The
following surface weather observations were made on September 23, 1985:

0845 —Record: estimated ceiling—2,000 feet overcast; visibility—
2 miles, fog, haze; temperature-——£3° ¥; winds--calm; altimeter setting—
30.19 inHg.

§945—Record:  estimated ceiling—1,000 feet overcast; visibility--2
miles, fog; temperature—63° F, winds—calm, altimeter setting—
30.20 inHg.
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1045-~Record: estimated ceiling--1,000 feet overcast; visibility-~2 miles,
fog; temperature--66° F, winds--calm, altimeter setting--30.20 inHg.

The NWS Area Forecast for the northeast issued on September 23, 1985, at
0840 Greenwich mean time {G.m.t.) and valid until September 23, 1985, at 2100 G.m.t.
contained the following information pertinent to the geographical area in which the
accident occurred:

A. Flight Precautions~-iFR, mountains obscured, thunderstorms.

B, Cellings--1,000 to 2,000 feet broken variable to overcast;
visibility--3 t0 § miles in fog, occasional ceilings below 1,000 feet
overcast and visibility below 3 miles. Mountains occasionally
obscured.

Between 1005 and 1010, the station agent went outside the main terminal
building to the ramp area to wait for flight 1517, based on his anticipation that it would
arrive about 10 minutes after the in-range call. He ssid that the weather had not changed
from his 0945 observation.

There were no NWS AIRMETS, SIGMETS, or convective SIGMETS 7/, and no
Air Route Traffic Control Center (ARTCC) Weather Advisories or Mztecrological Impact
Statements, issued by the ARTCC weather service unit meteorologist at the Washington
ARTCC, were in effect at the time in the gesographical area of the accident. NWS
weather radar data for 0930 and 103¢, obtained from the weather redar site at Patuxent
River, Maryland, indicated that there were no weather echoes in the area of SHD. Upper
winds between 2,000 and 4,000 feet varied from 11¢°to 281°at S to 10 knots.

The pilot of a Beech 58 Baron held at STAUT, the locator at the outer marker,
for approximately 40 minutes before lending about 1100. He made the following
observations concerning the weather he had encountered: no turbulence, no icing, some
drizzle during ths approach, no wind shear, cloud tops about 5,000 feet, cloud bases
ragged at approximately 500 feet a.g.l., and visibility below the eisuds 3/4 mile. He
stated that he obtained temperature and wind information from AWOS but that he did not
remember what it was.

The pilot of a Gulfstream American AA5R Tiger lanced at SHD about 1110 and
made the following observations ccneerning the weather he had encountered: smooth
flight to occasional light chop, no ic ng, light to no drizzle, wind iight, cloud tops 3,000 to
4,000 feet, cloud bases ragged at 530 feet to 705 feet s.g.l., and visibility below the
clouds 1 1/2 to 2 miles. (See appendix F.)

1.8 Aids to Navigation

SHD is served by two standard instrument approach procedures (SIAP): an ILS
approach to runway 4 (ILS RWY 4) and a nondirectional beacor approach to runway 4
(NDB RWY 4) At the time of the accident, the 1LS RWY 4 approach, amendment No. 5,
wes in use. (See figure 2.) A localizer was installed in 1969, and a glidesione was added

7i AIRMET--an advisory concerning weather of less severity than SIGMETS;
SIGMET-~-significant meteorological informeation; snd convective SIGMET--a weather
advisory concerning convective weather.
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to the system in 1974. The current ILS system was modified and recommissioned by an
FAA flight inspeetion cn September 9, 1984. It is monitored by a fixed base operator
\FBO) by means of an FAA installed and maintained monitor system as specified In FAA
Order 6750.16B. FBO personnel stated that the IL§ monitor did not alarm on the morning
of the accident. Also, the Henson station manager confirmed that tine Henson monitor did
not alarm on the day of the accident. A ground check of all components was conducted

about 1855; all components were found to be operating within prescribed limits at that
time.

The reports of flight inspections of the SHD ILS (I-SHD), including the
compass locator at the cuter marker (NDB) conducted betwzen September 9, 19884, and
September 10, 1985, were reviewed by the Safety Board. The system was found to be
operating within prescribed limits at the times of all fiight checks. A flight inspection
was conducted about 1925 on September 23, 1955, and the system, ineluding the localizer,
glideslope, and the compass locator, was found to be operating within specifications.

The pilot of the Beech 58 Baron noted that the quality of reception of the
outer compass locator/marker Was suitable for navigation, that the localizer was
satisfactory, and that the glideslope wes stable. He stated that he had made a coupled
approach and considered it to be "very stsble.” The pilot of the Gulfstream American
AAS58 Tiger reported that the NDB and the ILS could be identified normally, and that the

Localizer and glideslope needles in his aircraft were "very solid and free of any
fluctustions.”

Washington Automated Plight Service Station {AFSS) personnel stated that the
Montebello (MOL) VOR/DME monitor indicated that the system was normal at the time of
the accident and that no elarms were observed. Following the accident, the FAA
conducted a flight inspection of MOL on September 23 and 24, 1985, and the facility was
found to be operating within prescribed limits. A ground inspection of the VOR/DME and
the Remote Communications Outlet (RCO) was completed on September 23, 1985, and all
were found to be operating within prescribed limits. Additionally, a flight inspection was
cor.ducted on the Washington ARTCC radar, the transponder, end Very High Frequency
(VHF) communications frequencies on September 23 and 24, 1985. Ali facilities were
found to be operating within prescribed limits. There were no Notices Ro Airmen
(NOTAMS) in effect for SAD at the time of the accident.

1.9 Communications

There were no known communications difficulties.

1.1¢ Aerodrome information

The Shenandoah Vailey Airport is located in Weyers Cave, Virginia, ant! serves
the communities of Staunton, Waynesboro, and Harsisonburg, Virginia. Its geographic
coordinates are 38°15'4&" north and 78°53'48" west. It is a noncontrolled airport and is
served by UNICOM. Scheduled sir carrier service is accommodated unde: 14 CFR 135.
The airport B certified under 14 CFR 138 with a limited erash/fire/rescue {CFR} index. 8/
{See apperdix G.)

111 Flight Hecorders

The airplane was ot equipped with a cockpit voice recorder {CVR) or a flight
data recorder {FDR}, and neither was required by Federal regulations.

&/ A imited CFR index meansthat CFR Equipment niay Or may not be available.
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1.12 Wreckage and Impact Information

The onsite examination of the wreckage revealed no evidence to suggest that
the structural integrity of the airplane had been compromised before its initial in-flight
collision with the trees. All damage and separations were the result of the airplane's
1p:_assage through the heavily wooded area, the subsequent ground impact, and the postcrash

ire.

The airplane struck the first tree at 31 feet a.g.l. This tree was located about
100 feet northeast of a very steep drop in the terrain. The airplane continued *e travel in
e northeasterly direction (045° magnetic). Damage to fallen tree tops, limbs, and
branches indicated that the airplane was in a wings lerel, fuselage level attitude.
Propeller slash marks on the fallen tree limbs were identified on both sides of the tree
swath centerline. The tree swath was initially 40 feet wide and narrowed down to about
18 feet just before ground impact. There was no appreciable descent angle until just
before ground impact. A 40-foot ground scar was noted with two deeper impressions
located 12 feet apart. The ground scar terminated at the foot of en uprooted oak tree
which was estimated to be about 50 feet high and about 2 feet in diameter, The
cockpit/cabin area of the airplane came to rest northeast of the base of the uprooted
tree. Both engines and propellers were located northeast of the tree base with the No. 1
(left) powerplant on the left side and the No. 2 (right) powerplant on the right side. "*here
was no fire damage to any of the structures which separated before the ground scar. (See
appendix E.)

The fuselage of the airplane, from the nose aft to the lower empennage
structure, was demolished. The emergency locator transmitter (ELT), *.hich had failed to
ectivate, was heavily damaged by fire, crushed, and deformed. The antenna lead had
separated.

A section of the aft tail cone and the right horizontal stabilizer, with elevator
attached, was found near the beginning of the ground scar. The left horizontal stabilizer,
complete with a section of the elevator attached, was located to the left and northeast of
the initial ground strike. The complete rudder, with trim tab attached, had separated
from the ver:iecal stabilizer and was located southwest and to ?he right of the uprooted
tree.

The left wing section, outboard of the engine nacelle, had been fragmented as
the airplane cut through the trees. Pieces of the leading edge skin, spar structure, wing
tip, aileron, and trim tab were distributed along the wreckage path to tine left of ?he tree
swath centerline and before the beginning of the ground scar. The inboard and cutbeard
flap sections were found near the uprooted tree. The No. 1 engine had separated from the
nacelie and came to rest to the left and northeast of the uprooted tree, about 15 feet
forward of the left propeller.

The right wing section outboard of the engine nacelle separated as a unit and
was located about LOO feet southwest of the beginring of the ground scar and near the left
edge of the tree swath. No fire damage was evident. About 5 feet of leading edge skin
and spar were missing. Several pieces of leading edge skin were located along the
wreckage path to the right of the tree swath, as were trailing edge flap pieces. A portion
of the right inboard flap was found northeast of the uprooted tree. The No. 2 engine had
separated from the nacelle ard was located in two sections to the right of snd adjacent to
the base of the uprooted tree, abut 6 feet forward of tae right propeller.
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The wing center section and the left and right inboard wing sections were
located about 25 feet northeast of the uprooted oak tree: 4 had been badly demaged by
fire- The irhoard sections were attached by the spar strap, with bolts in place. This ares
also cor.aineu the main landing gear wheel wells, Examination of the landing gesr
aetuato S, the positions of seversl trailing edge fiap tracks, and two separated flup
actuato-s indicate6 that the main landing gesr end flaps were retracted at the time of
impact.

ruel system components associated with tne wing sections outboard of the
engine nacelles were scattered along the wreckage path, on the ground, &nd in the trees.
Their locations coincided with the fragmentation of the left wing cu*board section and the
separation of the right wing outboard section. Pieces of fuel cell material, outboard fuel
tank filler caps, and fuel lines were identified. There was no evidence cf fire damage
noted on any pieces of the airpiane located southwest of the ground scar.

1.13 Medieal and Pathological Information

Autopsies, which were performed on &l 14 occupants by the Medical Examiner
of the Commonwealth of Virginia, indicated thet there were substantizl impact injuries.
Death resulted from the impact-type injuries or from the cor-bined effects of impact
injuries and fire.

Toxicological testing wsas done by the Bureat of Forensic Science,
Commonwealth of Virginia. In ell cases except one, in which ?he bicod sample was
unsuitable for carbon monoxide determination, carbon monoxide saturation of the blood
was less than 7 percent. Ail drug screens of the captain's samples were negative. In the
case of the first officer, blood, urine, and liver samples were positive for diethylpropion
at the following levels: blood, 0.04 mg/L; wine, present: ard liver, 0.04 mg/kg.

Toxicological analyses of the blood and urine of the flightcrew also were
performed by the FAA Forensic Toxicology Research Unit in Okiahoma City, Oklahoma;
the results were negative for acidic and neutral drugs, basic drugs, and ethvl aleohol.
Blood samples taken from the flightcrew were sent te the Center for Rumen Toxicologv in
Salt Lake City, Utah, specifically to test for cennebinoids and to confirm the finding of
diethylpropion. No ecsnnabinoids were detected in ?he blood of either crewmember.
Diethylpropion was present at 0.01 mg/L in s blood sample from the first officer
submitted on Decembe 17, 1985; however, the drug mav have hvdrolized {(changed its
chemical structure), which would explain the iower level of diethvipropion found by the
Center for Human Toxieology.

An FAA physician with expertise in ¢rug effects on pilot performance stated
that this level of diethyinropion probably had nc more effect upon her flving (alertness)
than 5 to 6 cups of coffee.

1 P

There WaS NO evidence of in-flight fire. X severe posterssh fire erupted and
extinguished itself.

15 Survival Aspeecis

This accident was nonsurvivable -dus 10 excessive decelsrative forees,

disruption of the occupizble space in the gir.lzme. and ths Do torash fire during the
breakup end ground impact sequenees.



~j4-

1.18 Testz and Resaarch

1.18.1 Navigation Receivers

At the time of the accident, Henson operated eight Beech 9% &?planes. Each
was equipped with two 1}y functiong! VHF navigstion radios, consisting of a receiver
ioested in the nose of the airplane, a control head with frequency selector located in the
center Of the instrument panel, and 2 navigational display located on the ecaptainis
instrument panel. 8/ Fivz airplanes were equipped with a third, completely independent,
VHF navigation radio with a navigational display, receiver, control head, and frequency
selector located on the first officer's instrument panel. Three airplanes were equipped
with slaved, or partially slaved, thiréd VHF navigational displays located On the {irst
officer's imstrument panel. The VHF radios were not Identical and the navigational
displays were not unitormiy positioned within the Beech 88s. Three airplanes, including
the accident airplare, were equipped with two fully functional King radios with the
navigational displess on the left side of the captain's panei, ard cone completely
independent Narec navigation radio cn the lower right side of the first office;;
instrument panel. (See figure 4.) Two othar airplanes were similarly eguipped, with the
exception that the independent Narco navigstic: radio was on the lower left side of the
first officer’s panel. TwO airplanes were equippsd with two fully funetional Nsreo
navigation radios with navigational displays on the left side of the esgtsin's instrument
panel, and one slaved navigational dispiay, which was a repeater of the No. 1 Ngreo
navigaticn raciec, positioned on the lower left side of the first office-'s instrument panel.
Cne airplane was equipped with two King radios with the navigatione!l displavs on the left
side of the captain's panel and one partially independent Narco navigation radio with its
navigational display on the lower left side of the first officer's panel. The partially
independent Narco navigation radio had an independent VCR and localizer with a slaved
(repeater off the No. 1 King radio) glideslope.

The independent Narco navigation rsdios with navigational displays installed
on the first officer's panel in six airplanes were inespebie Of anv aura! starion
identification, in violation of Federal Aviation Regulations (¥ ARs), because the audio-
idem feature had never been connected. Additionally, the Safety Board Was unable Ro
locate & record of the installstion of these independent navigation units ON FAA Form
337, Miajor Repairs and Alterations, or of their inclusion iIn the airplanes’ weigh: and
balance data, als0 in violation of FARs.

Both the FAA's Principal Avionics Inspector {PAT} and the Principal Operations
Inspector {POI) said that they were aware that the third radio was installed in the Bg3s,
but they stated that they were not aware of the discrepancies noted above. Failowing the
accident, the FAA required Henson to placard 3s "inoperative'™ the navigation radios on
the right panels of the remaining five airplanes with indepencent Narco units until they
nad been rendered fully functionat and were properiy documented.

In an effort to determine their operating condition before the accident, the
two Gables VHF navigation control heads (type VC-168C), iwo King navigation receivers
{model KNRBGOA), and one Nsrco navigation receiver (model NAV 122) from the aceident
airplane were taken to Henson Aviation's Avionics Shop in Hagerstown for examination on

8/ Navigational displays consist sf omnibearing selestor (OBS), course deviation indicator
{CoD, glidesiope (GS), TO/FROM indl2ators, On/Off flags, and e scale to indicate the
degrees of deflection from the centerline of the zel-cted VOR radial or the localizer and
the glideslope. (See figure 5.)
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September 28, 1885. The No. I navigastion radio freguenoy sslector wes found tuned 4o
110.5 MHz and the No. 2 navigetion redic frecquency selector was found tuned to either
109.5 MEz or 113,5 MHz. The No. 3 navigstion receiver, a self-conisined NAV/LOC/GS
receiver-indicator, could have been tuned to anv of four possible frecuencies: 110.5 MHz,
116.95 MHz, 115.5 MHz, or 115.03 VHz. Damsge wss too severe for anv more Drecise
determination of frequencies. The Nos. 1 and 2 omnibearing selectors {OBS) had been
instelled on *he cepiaein’s {left) instrument penel, and the No. 3 OBS had been installed on
the first officer’s {right) instrument panel.

The No. 1 navigation receiver was powered end wes determined to be capeble
of operating and tuning. The correlstion tuniig between the navigation receiver and the
Zlidesiope receiver was found to be sccurate. The No. 2 navigation receiver hacé been
compressed longitudinaily to about helf its norma! length, and no attempt was made to
oower it upon the advice of the manufacturer's representative.

Due to severe fire damage, the No. 3 navigstion receiver could not be
subieeted to any testing bevend the frequeney determinations, which were accomplished
by & comparative examination of a serviceable unit. The OBS potentiometer was removed
from this unit a..l submitted for laborstory anslvsis of the internal winer arm. Witness
marks from the wiper arm corresponded with z selection of 105% in the OBS. The courses
found selected in the Nos.1 ard 2 OBSs at the accident site were 0153° and 0455
respectively,

Safety Board investigators determined that N339HA probably WeS equipped
with a single ‘“ree-port antenna ecoupler, ecuslly coupling the three navigstionai
receivers. Wwhen \he operator tested a similarly equipped airplane, loss of signal strength
resulting from the use of a three-port ecoupler was minimal.

1.16.2 Airplape Clock

8 minutes 16 seconds. There were no indications of direct contact with any other objects.
Damage to the interna! mechanisms was limited tO heavy oxidation. None of the gears
would rotete. A large resclidified molten metal mess was found bloeking the internal
works, epparently from a structure originaiiy encircling the clock which was determined
to be made from an allov which has e mziting range of 715° F to 746°F.

1.16.3 Powerplants

The engines and propellers were transported to the Service Center of Pratt
and Whitnev Canada me., in 8t. Hubert, Province of Quebee, Canada, where disgssembiies
of the engines began Oon November 7, 1985. The propeliers were removed and sent to
Pratt and Whitney Canada Inc. propeller overhaul faeility in Longueuil, Canada, where the
disassemblies began on November 7, 19835.

Both the left and the right engine power turbine disks were shifted from their
installed positions. The disk rirm faces were rubbed rotationally from econtacting the
power turdine interstage baffies.

Seventeen power turbine blades in the teft engine were broken off at varicus
iengths; the remaining blades were complete and bent apposite to the direczion of
rotation. AN of the right engine3 power turbine blades were pushed over t'.e blade
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retaining rivet flares toward the downsiream side. The left power turbine blade retention
tengs {firtrees} were rotationallv rubbed, and al! the broken blades were pushed forward
over the blade retaining rivet flares. Numerous right power turbine blades were foreed
out of their disk firtree fittings, and the remaining blsdes were broken off at various
lengths. The left compressor turbine blades were complete; however, toth the upstream
and the downstream feees of the blade firtrees were rotationallv rubbed. Al of the right
compressor turbine bledes were complete and appeared fo be in normal condition. There
WS 1o observable damage on the compressors of either engine. The centrifuga! impelier
vane profiles hagd rubned the impeller housings of both engines.

Disassembly of the right engine Tuel control unit and fuel pump showed that all
interral components were in normal condition, except for the effects of the ground fire.
The 1eft engine's eemplete accessory gearbox housing and ail attached accessories were
destroved, with the exception of some drive gears and the starter generator.

Indentation marks were found on the interior surfaces of both propelier
pistons. The mark thet was found on the piston of the left propeller was eguivaient to
biade angle of about 20° and the merk found on the piston of the right propelier was
eguivalent tc a blade angle of sbout 22° The iime in the impact sequence when these
marks were made coild net be determined.

1.17 Other Information

1.17.1 Renson Hiring and Traiving Date

Henson required a minimum total fiight time of 2,500 hours for new hires until
about the spring of 1885 when that total was lewered to 2,030 hours. The sirline required
560 total hours Of multiengine flight time and 75 to :80 hours of actual instrument flight
time. According to Henson management, changirg conditions in the Industry dicteted thet
the requirements be fiexible. In 1985, Henson hired $8 pileis; of these, i7 had fewer than
2,000 hours of tote! flight time and 4 had fewer than 1,800 hours of total flight time: 14
had fewer than 7 ez of getual instrument flicht time; snd 1 was hired in the last
2 years with as few as 154 hours of multiengine time, that pilet being the Erst officer on
flight 1517,

Henson had experienced a rapidly increasing turnover rate among flightcrew
members in recent years with voluntary Pepertures increasing from 4 out of 0 pilots in
1981, to 12 out of 101 pilots in 1983, snd to 54 out of 185 pilots in 1885. The percentage
of vcluntary departures from Henson's totzl pilot population increased from 5 percent in
1981, to 12 percent in 1983, and to 28 percent in 1985. According to the POl for Henson,
regarding the commuter industry, "Now We are beginning to get tO the bottom of the
barrel so to speak, and that's part of the probiem.” He aiso stated thet the qualifications
cf the new pilots hired my Henson since 1983 were not as high as those whom they
replaced.

_ At the time of the accident, Henson's policy was to request the reccords of
new pilot hires from the FAA in Oklgahomza City, Oklahcms, through the General Aviation
Distriet Office (GADO) in Beltimore, Maryland. Because this procedure toOK up to
S0 days, the pilots were usually flying on thf line before their accident/incident and
violation records were obtained, In the case of the first officer of fligit 1517, neither
Henson nor the Baltimore GADO was able to find a request for records from Oklahoma

City. Officials of the sirline stated that they attempted to contact a11 former emplovers
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to confirm flight time and to obtain recommendations, but that they had not giways been
suecessful ir this endeavor. The airiine management 2150 stated that thev checked
logbooks to confirm flight time,

A& cheek of FAA records revesled that the eeptlain ha
acoidents or incidents,

{rhl

re record of env

The answer fto a question onn Henson's application form whinh addressed
2eciden:s, incidents, and viclations was omitted bv the first officer. FAA records
revesled that the first officer hed three aceident/incidents on file: {1} a2 no-imjury
incident on Novamber 11, 1882, in which s float struck a2 fish net with stekes atisched
while on & itskeoff run in glassy water; (2} an aceident ir whieh there was cne serious
injury and three miner injuries on February 22, 1384, resulting from an sborted takeoff, in
which the Safety Board determined that the orobable causes were a iesk in s float
assermdly, water in the float sssembly, and inadeguate preflighi by the PIC {the first
offieer on flight 1517} and {3} & no-injury incident on July 12, 1284, in which a seaplane
was improperly anchored in a tern pesting ares which had been mistsken for g nearby
perk. Her previcus employvment was terminsted as a result of the Februsry 2%, 1584,
eccident. An official of that organization stated that, in his opirion, the gecident was the
result of compounded errors in the pilot's judgmeni.

Hensons 14 CFR 135 initial ground training course consisted of 24 hours of
indoetrination and 24 hours of fraining on the airplene to which the pilot would be
assigned. Both the eaptein and the f{irst officer received their training in this program.
Training aids for the Beech 88 consisted of slides and overhead trensparencies.

Between 1577 and December 1985, the FAA permitied Henson te flight train
its pilots to "proficiency™ based on its record of a greater than 80 percert pass rate on
check rides with the FAA. This training to proficiency generally ook between 5.5 end &
hours for a new Beec™ 99 ecaptein. Foliowing the aceident, the authority for the reduced
{reining program w:< rescinded by the FAA snd, subsequently, Beech 38 captains were
reguired to complet - 10 hours of flight training and Beech 89 first officers were required
to complete 5 howrs of flight training. According to the testimony of Henson's POIL, the
rescission of Henson's austhority to trein to proficiency was the resuit of the 40  arcent
rate at which the Herson captain and first officer candidates were failing their cheek
rides in the deHavilland DHC-8. The POI atiributed this high failure rate fo & decrense in
the quality of trairing ! ecause of the repic turnover of mansgement, flight instruetors,
cheek airmen, and line captains. He giso stz<ed thet it was increasirgly &ifficult for
flenson to retain gusliiied instructors and that they were required to perform Iine flving
duties in edd. dou tu instructional duties.

instrument training in the Beech %99 was conducted without the use of 2 view
limiting device (hoodl. To seccommodate the absence of a hood, the seat of the pilot
receiving the training was lowerad to restirict vision. Aecording ic Henson instructor
nilots, this methed wes used in the interest of safety, sinee g large cumbersome ho.d glso
snight cbstruet the vision of the check pilot. The FAA POI said that he was aware of this
practice and that it was s. seceptable practice. The POL, who had flown 3,800 hours as
PIC in a Beech 99, also stated thet flying {rom the right seat by reference o instruments
on the left panel should not be a problem to a ['rst officer in a line fiving situation.

The IOE was conducted in gecordance with the reguirements of 14 CFR 135,
which consisted of 20 nours of flight time in the Beech $3. According to Federas
reguiations, the 20 hotrs eouid have been reduced to not fewer than 18 hours by additional
landings per bour of {lighi time.
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Henscn had a left seat familierization pregram for first officers who were
sbout to be upgraded to captsaing under the program, the first officer flew in the 1eft seat,
but not as PIC, and with restricted gross wefg.ﬂ requirements gnd higher landing weather
minirmums. The captain of flight 1517 had completed this program be.c e being upgraded
to eaptain.

Henson captains were provided with one set of approach end en route charts to
share with the first office? in the cockpit. According to Henson poiicy and practice, the
flymg pilot had custedy of the approach chart.

1.1%. ¥oise Level in the Beech 98

Henson supplied its pilots with Telex headsets. Some of the pilots said that,
fer protection from the high noise levei in the Beseh 39 cockpit, they had purchased
earvieces, which were individugily fitted to the external ear, while cthers had purchased
noise attenuating hesdsets. WNone Of Henson's Beech 89s were equipped with 2 mew
interphone system. Other Henson pilots sais thet both the captain ard the first officer on
{light 1317 had purchased their own noise attenuating headsets. Although one headset was
found et the accident site, because of fire damage, the Safety Board was unable to
establish that the pilots were wearing their headsets during the flighi.

Noise levels ;n the Beech $8 were thoroughly reviewed in the Safety Board's
investigation and gnaiygis of the Cascade Airways' accident in 1%81. 18/ Two cockpit
noise-related recommendations to the FAA emanated from the Cascade accident: one
requested the FAA to estabiish maximum coekpit noise levels which will permit adequate
flighterew communiestion, and one reguested rulemaking to require *the installation of
crew interphone systems in gireraft which exceed the establisher! noise ievel maximum
limits. The airplane in the Cascade Airways accident was e Beech Model A93; however,
secording to Besch Aircraft Corporation, there are no significant differences in cockpit
nose levels between the A and B models. In the Cascade Airways investigation, eocekpit
noise levels in an A99 were measured at a point just to the right of the captain's heed at a
95 percent RPM power setting with 1,180-foot-pounds of torque. (This is equivalent to
normal cruise power.) The sound pressure levels under these conditions measured $7 a4B{A)
or &:.7 PSIL. ii/ in July 1982, an FAA contract report 12/ agreed with the Caseade
report that the ncise levels in the Beech $¢ were excessive.” THe report went on to state
that it reecmmended "adoption of a noise level ferce (1imit) of PSIL=78," that reducing
noise at the souree was iripractical, and that "interphone systems can lead to better
signal to noise ratios {than currently present) if users are tgught to use good ricrophone
technique.”

Intericr sound level messurements provided by Beech showed that the noise
level was a? its greatest during takecff, at 88.3 PSIL. Additional measurements resulted
in 848 PSIL at cruise and 77.9 PSIS at approach power. According to the testimony Of
audiologist Dr. Jecry Tobias, an intelligibility problem is created by noise, whien requires
shouting in the cockpit, and shouted speech becomes even less intelligible. The crew of

i3/ Airerasz_ Accident Report—-"Casesde Airways, Ine., Beech 99, N386CA, Spokane,
Washington, Januzary 20, 198010"§NTSB!AAR-81;’1).y = P

11/ PSiL: Preferred-frecuency s?eech interference zevﬁ, which is the mean of the sound
pressure levels of 3 octave bands (500, 1,600 end 2,000 Hz), is considered meaningful to
speech communication. The dB(A) measurement includes all octave bands.

12/ "Cockpit Communiecations Interference,” FAA Grder No. DTFA-§1~82-P-81581.
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flight 1517 would have further reduced their ability to hear each other if they were vsing
their sound attenuating headsets (for hesring protecticn). Also, aeceording to Dr. Tobias,
authar of the FAA Contrast Report, human heings automatically adjust their voeal levels
to accommodate the environment; consequently, with ¢the headsets on to cut out much of
the noise, speech would terd to soften, making communications even more difficult.
According to Henson pilots, some hand signals were used cduring takeoff, but these did not
appear in the Henson Operations Manus™.

An additional noise relsted problem, confirmed by several Henson pilots and
the PCl, was the absence of a door between crew and passengers in ?he Beech 99.
Genersally, conversations between a captain and a first officer had to be shouted during
high noise periods, especially if heaping protection wss worn. a result, several rows of
passengers could hear any verb83 exchanges. According to LA. Tobias, ar environment
with & 77.9 PSIL would require most women to shout to be understood. On two of tne first
officer's flights in Beech 99 airplanes, the crew had entered in the Eight iegs of the
raspective sirplanescommaents sbout the need for an intercom system in the esekpit. On
September 3, 1985, in N33§HA, it was noted, "AC loud-needs intercom System for
communication,® and on September 14, 1983, in N496HA4, it was noted, ""Aircraft needs an
intercom system-it is very difficult to taik and hear between both pilots."”

The first officer had aise complained both to rer roommate and to her husband
about the éiffier 'ty of communicating i:c the Beech 32 ard ni her desire for en interphone
system. None of Henson's Beech 98s were equipped with a2 ereww interphone.

1.17.3 Henson's Approsch Proecdures

According to Henson's Chief Pilot, procedures in the Beech 99 on ar ILS
approgeh include the following: cress the marker {LOM) outbound st 158 knots, proceed
outbound on the procedure turn & i4C knots, extend 30 percent f{lsps at 140 knots,
intercept the iocalizer at 128 knots, gear down at glideslope Intercept, gnd extend
100 percent flaps before landing. (Analysis of the radar data indicates that the
greundspeed of flight 1517 was 180 knots or. the inbound ieg of the procedure turn.)

According to a former Henson flight instructor and check airman, Henson's
policy requires that, before beginning the approach, the flying pilot relinquishes control <f
the eirplane to the nonflving pilot in order to study the epproszeh chart and to set the
correct frequencies into =211 navigational radios. In this sirplane, the first officer zould
easily reach the {requency selectors far all navigation radios. After the {lving pilot
resumes control, the nonflying pilot then briefs the flyving pilot about field elevation;
inbound course; initia! approach altitude; decision height; approach speed, time an8 rate
of descert; and missed approach procedures. In a review of the factual informstion
contained iIn this report, Henson's chief pilot coneurred with this summary.

According tc the Henson Operations Mas sual, before larding the pilots shouid
review the approach speed, Vref, and the missed approach power setting. The ronflying
pilot should call cut the following: leaving one Step down altitude for mother, any
deviations from the approach ecurse, any significant airspeed deviations in relation to
Vref, checkiist items not completed, and 10C feet above each step down altitude. At the
final approach fix, the nonfiving pilot shouid eross check both altimeters and eall out any
diserenancv. At all times during the approach, the nonflying pilot should monitor the
fiight and navigation instruments andé call out any irregularities or the appesrance of
warning flags. Finally, it at any time during the zpproach the runway or related Iighting
5 sighted, the nc.flying pilot is required to acdvise the flying pilct.
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Henson Airlines' allocwsbie deviation from the loealizer and glideslope on an
1§ approach in training situations was one dot. However, in line situations, the company
allowed up to a full scale deviation. 13/ (See figure 5.)

Flight 1517 flew southwestbound on Victor airway 143 {V-143) en route to
CEROQOL intersection. The flighterew would have been navigating off the Montebello VOR
036° radial with 218° selected in the OBS. Upon reaching CEROL intersection, the
flightcrew would have navigated directly to STAUT, a nondirectional beacon (NDB}
located et the outer rmarker {LOM) and designated as the initial approach fix (IAF). After
leaving CEROL, there would be no further need to have MOL in any of the VHF navigation
receivers, and eompany poliey dictated that the ILS frequency be pilaced into all three
receivers for the approach.

1.17.4 Flight Check of 110.5 MHz at SED

Sinee 1105 MHz was a possible choice of frequennies found in =11 three
navigation radio control heads, Henson personnei performed a flight demonstration et SHD
on September 27, 1985, at an altitude of between 2,700 and 3,700 feet with all three
radios tuned to 110.5 ¥Hz. According to the pilots, the No. I navigation receiver sensed
nothing et sny time during the flight. The No. 2 navigation radio was slive within a
4-mile redius of the airport and the localizer flag disappeared, the CDI gave positive
indications, there was a "TGO" indication, and the correct Morse code identification for
I-SHD (108.5 MHz) was received. The No. 3 navigational display in the test airplane,
which had e slaved glideslope off the No. 1 radio and an independent localizer with no
audio-iden?, showed a localizer flag at gif times. No bench cheek was conducted on any of
the radios following the flight.

On October i, 1935, the FAA made a specie! flight inspection to determine if
any usable signal on frequeney 110.3 MHz existed in t3e area. The frequency wes checked
from 39 miles east of SHO, from 7.500 feet to the airport st ground elevation. A% no time
was any signa! or Morse Code identification received on 110.5 MHz. Paired TACAN/DME
channel 42 &lso was checked and no signal was received.

1,17.5 Flight Demonstration of Montabelic YOR 045° Redial

On September 25, 1985, the Safety Board conducted a flight demonstration
sebosrd a Beech Baron supplied and flown by a Beeech Aircraft Corporation piiot.
Representatives of all parties except the FAA were present. The No. 1 navigation radio
was tuned i0 frequency 112.6 MHz (MOL? and the No. 2 navigarion radio was tuned to
108.5 MHz, the SHD localizer. The pilot attempted to fly the approach ss published, but
navigating by the MOL VOR 045° radial instead of the localizer. Ke stated that he
thought that he was doing = good job of flying the false Moealizer.® The course took the
airplane directly tc the accident site. The giideslopr in the No. 2 nawvigatinn radio
appeared to be usable until about 2 miles before the aceident site. After crossing the true
localizer course, the ADF indicated that the airpiane was east of the desired course. The
ADF display consists of & compass rose with a needle which points to the low or middie
frequeney NDB *o whizh its frequency selector is tuned. Direction is indicated to the
pilot es a magnetic bearing or as a relative bearing to the jongitudinal axis of the airereft

13/ The dot; on the face of a VAF navigation instrument represent the degree of
defiection from the seieeted course. A full sesle deflection on the icealizer indicates
that an aircraft is 2.5° or more offcourse. Full up P full down deflection ON the
glidescope represents a total of 1.4°% or 8.7° above or beﬂ)w the giideslope.
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depending on what type of instrument is instsiled. N339HA was equipped with an
indieator which presented the reiative bearing te the station. The pilot of the
demonstration flight said that he thought it took s long time to intercept the faise
"localizer." The distance between the true loecalizer course at the MOL 945° radial is
about 82 nauticai miles, or about 4 minutes at 120 knots,

1.17.8 FAA Surveillance

Henson holds Air Carrier Operating Certificate No. 21-EA-1, dated May 29,
2969, issued by EA-GADO-21, Baltimore, Maryland. The certificate, with fwo separate
sets of approved operations specifications, authorizes Henson to operate under both 14
CFR 121 and 135. Only tne records pertaining to 14 CFR 135 were examined since the
accident sirplane was operating under that regulation. In 1985, the following inspections
were conducted: three en route, six ramp, one cabin, and two training inspections. The
overall performance of the airiine was feund to be satisfactory.

During the first Nstional Air Transportation Inspection (NATI I}, conducted by
the FAA between March 4 and March 25, 1984, Henson received a satisfactory overall
rating and was not required to undergo NAT! II, e followup inspection of carriers found
deficient during NATI I. The NATI inspections were special programs of increased
surveillance of air carriers operating under 14 CFR 121 and 135.

One POl was assigned to Henson Airlines by the FAA's Baltimore GADO. He
stated that he normaliy devoted about 60 percent of his time to Henson, half of which was
spent in surveiilance activities. However, since April 1985, aimost 100 percent of his
time with Henson had been involved in the issuanee of operetions specifications and
approval of the operations manual, approval of the training program and cabin safety
procedures, and pilot certification duties related to the addition of the <eHavilland
DHC-8 1o Henson's fleet. The POI estimated that he hac! not flown on a Beech 99 training
oF proficiency ride for abut 3 months tefore the accident and that ait Heech 39 training
and proficiency flights were conducted by FAA designated company check airmen. He
said that he last attended a ground training class in June 1985. He eonducted 180 percent

of tire check rides in both airplanes, the DHC-7 and -8, operated by Henson under 14 CFR
121.

1.17.7 Relationships Between Pilot Error and Stressful Life Events

Research conducted at the Naval Safety Center in Norfolk, Virginia, has
evaluated the relationship between pilot error and stressful life events «. behaviors
indicative of stress in naval eviators. 14/ The study, which analyzed 737 questionnaires
ecncerning Stressful Life events which were completed by naval aviators who were
involved in major aireraft mishaps over a 4-yeer period, determined that those pilots who
were causally invoked could be distinguished from those who were not on 16 of the 22
stress and perscnelity questionnaire items. 15/

Three of those distinguishing items were: recent engagement to be married

{Qiomnifs . i e . £ ainl diffi .
{ignificant at Oy, recept career decision (RlARTIRARt #9180 Hagpsia! CHficyies

14/ Alkov, R.A., Gaynor, J.A., and Borowski, M.S., "Pilot Error. as a_ Symntom of
Inadequate Stress Cop¥Rg," Aviation, Space, and Envifonmental Medicine, vy (39;, 1985,
p. 244. . . . .

15/ The Fisher-Irwin Exact Test {One-Tailed) was used in the studv to determine these

Taetors Which distinguished ti-e two groups and their significant levels.
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rer.aining seven, "'might be thought of =as stressors that discriminated the group of
g'nators wha contributed to the outcome of their mishaps,”” rather than behaviors resulting
.rom stress. Symptoms of an aviator's inability to cope with these stressors mag manifest
themselves as ™aeting cut™ behavior or as human error mishaps.

In a 1982 paper which discussed life change measurement in Canadian forces
pilo:s, the githors concluded:

. . . the effect of excessive life changes as & contributing factor to
personal stress and illness merits further attention if & screening
tool is to be developed to assess and predict accident-prone
aviators. 18/

1.17.8 Emergency Guideli:ies

Fiight 1517 never declared an emergency and never reported a missed
approach or 2 climb to a minimum safe altitude. The following emergency guidelines
address Federal regulations and advisory information for a pilot who is uncertain of the
position of the aircraft being flown.

Title 14 CFR 313

(a» "he pilot in command of an aireraft is directly responsible for, and is
the final authority as to, the operstion of that aircraft.

(b} In an emergency requiring immediate action, the pilot in command
mey deviate from any rule of this Subpart or of S:ibpart B to the extent
required to meet that emergency.

* k% %

The Pilot/Controiler Glossary in the Airmen's Information Manual defines an
emergency as "z distress or urgency condition,” and further defines an urgency condition
as “a condition of being concerned about safety, and of requiring timely but not
immediate assistance; a potential distress condition,” and a distress condition as "a

condition of being threatened by serious and/or imminent danger, and of requiring
immediate assistance.”

The Airman's Information Vanual, Chapter 5 Emergency Procedures, C5-3S1-1,
contains the following discussion:

a. An emergency ean be either a distress or urgency condition as
defined in the #ilot/Controller Glossary. Pilots do not hesitate to
declare an emergency whnen they are faced with distress conditions
such as fire, mechanical failure, or structural damage. Rowever,
some are reluctant to report an urgency condition when they
encounter situations which nay not be immediately perilous, but
are potentially catastrophic. An aircraft is in at least an urgency
condition the moment ti.2 pilot becomes doubtful about position,
fuel endurance, weather, or any other condition that could
adversely effect flight safety. This is the time to ask for help, not
after the tituation has developed into a distress cendition.

18/ Haskonson, P.M., and MecCarron, NH, "Recent Life Change Measuremen. Iin
Canadian Forces Pilots,” Aviation Space and Environmental Medicine, V53 (1) 1982, p. 6.
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h. Pilots who become apprehensive for their safety for ANY reason
should REQUEST ASSISTANCE IMMEDIATELY. Ready and wiiling
heip is available in the form of radio, radsr, direction fiiding
stations and other aircraft. Deley hes caused accidents and cost
lives. SAFETY IS NOT A LUXURY. TAKE ACTION.

2 ANALYSIS
2.1 General

Henson flight 1517 failed to arrive at its destination, Shenandoah Velley
Airport, following a routine flight. The Safety Board's investigation showed that the
flightcrew was currently certificated to conduct the flight. The Safety Board concludes
that the first officer was flying, since the captain made ail of the radio communications
throughout the flight from Baltimore-Washington interngtiona! Airport, and since it was
compsny policy fer the nonflying pilot to operate the radios.

The first indication that there may have been a problem occurred after redar
service had been terminated when the captain responded, at 1814:1¢, to a position request
from the air traffic controller that, #. . .we were gonne ask you we're showin a little west
of course the inbound course here.” This response suggests e lack of certainty on the part
of the captain as to the position of the airpiane. At that time, the airplane had been east
of the Iccalizer course for more than 3 minutes, on a projected track of about 875°% At
10:15:55, after radar contact was lost, the captain asked if the controlier showed the
airplane east of course, indicating further confusion on the part of the flighterew. At
10:17:49, the controller suggested thst the erew of flight 1517 execute a missed approach
if they were not estsblished on the localizer. The crew did not replv. A? no time did the
crew of flight 15317 suggest that they might have been experiencing a navigation radio or
instrument malfunction.

A communications search was unsuccessful and search and rescue activities
resulted in the location of the airpiene abcut 8 hours later at an elevation ef 2,400 feet
and about 6 miles east of the airport. 4 smouldering fire was burning itself out and there
wece NO survivors. It was determined that the airplane had impaeted on a magnetic
course of 045°in controlled flight with landing lights on end with gear and flaps retracted.
(The 845° course of the airplane was on the 845° radial of the MOL VOR and the localizer
course for the ILS runway 4 approach to SHD was also 045%) The trees were broken in a
relatively lzvel straight line, indicating that the airplane was in a wings level, fuselage
level flight at initial impact. There were propeller siash marks on both sides of the
centerline, indicating that both engines were running and under power.

22 Airplane and Powernlants

No evidence was discovered to indicate that the structural integrity of the
airplane had been compromised before contact with the trees. Al observed damage was
the result of passage through the trees, ground impact, and the postcrash fire. Al
structural separations were the result of overload. Consequently, the Safety Board
concludes that there was no in-flight failure or malfunction of the airplane structure in
this accident and that there was no in-flight fire.

The physical damage to, and the condition of, the airplane's engines and
propellers indicate that both engines were operating at impact. Disassembly of the
engines revealed the presence of rotstional damage t5 the power ana compressor turbines
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of both engines. Disassembly of the propellers revealed blade angles of about 20° for the
l2ft propeller end blade sngles of about 22° for the right propelier, indicating that the
propeliers were in low piteh, as might be expected for an approach or missed approach.
However, the time in the impact sequence when these blade angles were imprinted on the
propeller pictons ecouid not be determined. The condition of the engines indicated that the
fuel systems of both engines were funecticning and were surplying the engines with fuel
until impact. The review of maintenanea records for NE39HA disclesac no repetitive or
chronic discrepancies, or component failure irends which could have contributed to the
cause of this sccident. All ADs had been complied with and all time/evele jife limited
components had been replased. The Sefety Soard concludes that both engines, the
propeilers, and their various gocessories were cperating normally until the initial iree
contact and that in-flight failure or maifunction of the airplane's powerplant= dié not
aoniribute to this accident.

z.3 Sestems and VAF Nevigational Radics

No evidanee was found o indicatz any preimpact failure or matfunction of the
girplane’s electrieal system, {light control system, flight instruments, or navigaticnal
instruments or radios. TWO recent discrepancies related to fight or navigation
instruments/radios had been corrected. The Safety Board notes that the diserepaney in
W339xAs Tlight log regarding the fixst officer’s navigation radic was in the opposite
direction Ot an error which might have ied the accident airplane to the east of ccurse.

The ADF was destroyed by Impact and fire. No witness marks were left by the
needie and the fact thet the flighterew successfully navigated to STAUT Is strong
evidence that there was no mslfurction of that instrument. However, a malfunetion of
ti.= ADF radio Or antennas cannot be completely rule.d out.

The three YHF radios shared & commen antenna, and N339HA probably was
equipped with a three-pert antenna coupler. When a similar antenna coupler on another
Beech 93 was tested by the operator, the loss of signal strength was minimal, so that
signal attenuation resulting from the use of a common antenna IS NOt considerad to be a
factor in causing « navigational equipment maifunction.

The Safety Beard considered the possibility of an amtenra malfunetion which
would affect sil three VHF navigations! radio receivers In an identical manner., There
were no nevigational problems before the airplane reached STAUT, SO any maifunction
woulc have had to oeccur after that point. The ADF antenna was Separate, so the ADF
needle should have been eiearly indicating that the airplane was east of course, since it
always peints direetly to the station. Finally, the airplane was outside the fuil scale
deflection limits of the localizer for more thar 4 minutes before tie eaptsin's iast
transmission.  Also, the airplane must hsve been receiving a signal, either VHF¥ ov LE,
since the captair’s transmissions indicate that he thought thav were east of course a
10:15:55. The Safety Board believes that a maifunetioning snterna was not a factor In
this accident; however, such a malfunction cannot be compiletely ruled ocut.

One system irregularity found in the accidect airplane wes the instailation of
one o the three independent navigation receivers without audic capability for use in
positive aural identification of navigational facilities. A Major Repeir and Alterstion
form (FAA form 337) had not been prepared ilsting its insiallation, and it did not appear in
the airplane -reight =nd balance celculations. This radic’s navigational display was
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installed on the lower right side of the first officer's instrument panel. The Ssfety Board
does not believe that the paperwork irregularity relative to the installation of the No. 3
navigetion racio contributad tc the aceident.

In postaccident testing, only the No. 1 navigation receiver eculd be operated
and tuned- Both the Nos. 2 and 3 navigation receivers were too severely damaged for uny
testing beyeond frequency determination. However, since the flightcrew navigated
suceessfully to CEROL and since they did not suggest t0 the ATC controlier that they
were hsving my radio difficulties, the Safety Boerd believes that the VEF navigation
radios probably were functioning properly; however, e malfuaetion of one ¢r more of the
VHF radios cannot be completely ruled out.

An examination of the three navigation radic ccntrol heads at Henson

Aviation's Avionies Shop indiceted that, at the time of the examinaticn, the No. | eontral
head weas tuned to 110.50 MHz; the No. 2 eontrol head was tuned *c either 109.59 ¥Hz,
the localizer frequency (I-SHD), or 110.50 MHz; and the No 3 control heed {the first
officer's) could have been tuned to any one of four possibilities: 110.85 MHz, 110.50 MHz,
115.06 MHz, or 11550 MHz. None of these were the correct setting for I-SHD
{109.5 MHz) or MOL (1:12.6MHz). It was not possibie tc determine conelusivelv which, if
any, of the frequency readings found at the time of the examination were the freguencies
which had been selected by the flighterew before the spproseh. Impaet forces were
sufficiently great to move the tuning shafts. It is possibie that the piicis mis-set, or
failed to reset, ali tiree radios. Aiso, it is possible that frequencies wwere changed, or
were in tine process of being changed, just before Impact, perhaps after a mistaks was
discovered. The fact that the choices of frequencics found in gli three control keads were
inconsistent with the expected settings, with the exception ¢f the possible choice sf
1C3.5 MHz in the No. 2 control head {I-SHD), lerds the Safety Board tC conclude that the
possibile frequency settings which were found in ¢he control heads were not necessarily
those selected by the pilots during the svproaeh, but that they resuited from impsaet
forces. The Safety Board concludes thet ail systems probably were cperating normally at
the time of the accident an6 the navigation frequencies selected hefore impact sannot be
determined.

24 Airplane Cloek and Captain's Wetch

The airplane eiock did not sppesr to have sustained a suificiently severe diroet
impact to stop the works. It probably stupped sometime after the impact due to fire.
Consequently, the accident probabiv occurred earlier than 102¢ as indicated on the eloek
face. If the integral stopwatch had stepped at impact, the 8 misstes 16 seconds indicated
could possibly represent the elapsed time after the airplane crossed STATUT: the pilot may
have begun timing on the stopwatch at the outer marker to morn:itor the precedure turn
and final appreach. The time of 1022 found on the captain's watch probably indicates that
it continued to run after impact, since flight X517 did not respond to the controiler’s ecli
st 1017:49 suggesting a missed approach.

25 NMieteorology

At the time of the accident, instrument meteorological ecnditions (IMC)
existed in the srea from the cloud bases at abut 2,900 feet to the cloud tops at sbout
5,000 feet There was no signifieant windshear and no turbulence, other than light caop, in
the srea. The freezing level was above 10,000 feet, so airframe icing was not a factor in
the accident. '"hat portion of the NWS Area Forecast pertinent to the time and place of
the accident was substantially esrreet.
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Surface weather observaticns were macds by Henson employees who hold
cortificates issued by the NWS. The NWS had conducted required inspections at the
SAWRS and had rated it "excellent.” Weather alsc was avaiiabie to the flighterew while
in flight from AWOS over STAUT, the LOM. The AWGCS had not received periodic
inspections as specified. Aceording 1o the NWS, 1t is not required to inspect AWGS
Teeilities and, aceording to the FAA, it is noi responsible. The Sefety Board is currently
ecrresponding with the FAA regsrding who is responsible for the inspections.

Flight 1517 received the 0845 cbservation 2t SHD from the Gordensville low
titude controller at 0957:43. About 1003, the flighterew contacted the SHD station
sgent, who did not transmit the 9345 ohservation. According to the agent, this would be
routine unless the weather was "bad" {low ceilings, low visibilities, or strong erosswinds).
However, “licht 1817 received the 0845 observation when the {lightcrew contacted
UNICCH# following their in-range cgll to Henson. The 0945 observation reflected that the
ceiling was 1,000 feet lower than it had been at the 08845 observation. However, at 1,600
feet a.g.l., it wes still well above the published decision height of 300 feet s.g.l, and the
visibility remained at ? miles with haze no longer noted., The temperature remained at
§3°F, and e wind remained calm. The altimeter setting had changed from 30.19 inHig to
30.20 inHg.

According to pilots who had made the approsch into SHD shortly after the
accident, weather conditions on the approa~h were g little worse than the surisce
observations had suggested. The pilot who landed sbout 1100 had been holdirg for sbout
42 minutes at STAUT. His estimates of ceiling and visibllity were 500 {eot 2.g.1. and 3/4
rmile. He stated that he obtained tempersture and wind informstion from AWOCS, but 4id
net remember what it was. (AWOS date are not recorded.) The pilot who landed about
1119 estimated eceiling and visibility to be 500 to 700 feel a.c.l. and 1 1/2 to 2 miles.

The fzet that the actusl weather was worse than reported led the 3afety Board
tc consider what effeet, if any, this may have had on the fiighterew's econduet of the
epproach. If the bases of the clouds were as reported (1,000 feet a.g.1.), the pilots would
expect to break out and see the ground at about 2,200 feet m.s.l. However, because the
cloud bases may have been about 500 to 765 feet a.z.1., the pilots would not have seen the
ground until deseending through 1,800 to 1,700 fest. With the expectation of bresking out
at or near 1,000 feet a.g.l., the pilots might have been less concerned about precision on
the approach than they would have been if the ceiling and visibility were lower and, when
thoy beesmsr cwmure of their exaet loeation, they might have been less concerned about
taking immedigte action. Therefore, slthough imprudent, the pilot's failure to maintain
the proper altitudes for the appreach and the delay in initiating a missed approach may be
explained, in part, by the reiatively high ceiling and visibility reports. Whatever confusion
which may have existed in the cockpit about the exact location of the airplane in relation
to the localizer and glideslope, if the pilots believed they were relatively close to the
locatizer, they would believe that they had sufficient terrain clearance until bresking out
of the eclouds arouné 2,200 -=t. The sapparent controiled flight into the trees at
2,400 feet suggests that the piiots were in control of the airplane and may have been
sicwly descending intentionally without great concern. The shsence of radic calls to the
contrary supports this hypothesis.

Regardless of the fact that the actual weather may have been g little worse
than reported, the Safety Eoard concludes that weather was a {actor in the aceident only
to the extent that it necessitated an instrument approach.
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2.8. Misinterpre cation or Malfimetion of Altimeters

The altimeters installed on both sides of the instrument panel were of the
design commonly referred to as three-pointers. Three separaie pointers rotate ¢o
indicate increments of hundreds, thousands, and ten-thousands of feet of aititude.
Mis-setting OF sltimeters by the pilot; IS not suspeeted in this accident Decause both
eitimeters were found set very near the correct setting of 38.20.

A mechanical error in one or hoth aitimeters sboard N333HA was not
considered a rersonable possibility since the radar date and the ATC transcript showed
that flight 1517 wes eruising at 6,000 feet and, el 0958, flight 1317 was cleared for the
approach and instructed t ercss CEROL at 5,000 feet. Radar data showed a descent to
3,000 feet and, following = bresk in radar coverage, it showed a return &t 4,808 feet
followed by a steady descent untii the ¢ return at 2,700 feet. Therefore, the
comparisons Of radar data altitude readouts metch the altitudes which sheuid have been
flown, until the descent below 3,300 fee?, and do NOt suggest thas fight 1517 experieaced
any mechanical problems with the altimeter.

The Safety Board ziso considered the possibility that the first officer may
have misread her eltimeter by 1,000 feet and that the captain may have, st the same
time, faiied to monitor closely the approach. If both pilots misread and/or failed to
mornifor the aitimeters, it possibly eculd explain the sirpiane's continued descent 10 2,700
feet while still in the procedure turn snd before intercepting the localizer. The impact at
2,400 feet, nearly 1,00G feet lower than the procedure turn altitude of 3,300 feet, could
heve occurred if the crew thought thep had noi yet completed their descent to 3,300 feet
xnd if they were still waiting for the localizer needle to center.

A NASA quarteriy report states, in an article regarding sltimeter reading and
setting errors, that most Asiaz:ion Safety Reporting Svstem (ASRS) incident reports are
either 1,800- or 10,000-foot altitude reading errors and that the accuracy end error
response was poorest for the three-pointer altimeter. 17/ However, the greatest
potential for error in reading the Three-pointer sitimeter exists when they ere installed in
modern high performan. .aircraft, which generaliv operate st mu~h higher altitudes than
previous generation aircraft and which are capeble of rapid climbs and descents. The
Beech B29 Is not pressurized and coes Not operate at altitudes higher then 10,000 feet
uniess OXygen is availabie to the pilots.

it is possible, but highly unlikely that one or both pilots ieft the eltimeter out
of his or her instrur.ent scan for sufficient time that 1,500 fee: of altitude was lost
without perception by the pilots in a descent from 6,000 to 2,408 feet. If a greater
altitude change had cecurred, such an error would e easier to understand. However, for
this to happen, the first officer, who was probably flying, would have had to ignore the
altimeter 1,009-foot neecdle for some time, while the captain would heve had to fail to
monitor the sltimeters during the same time period. Further, misreadi~g the altimeter
would not account for the fget that the eirplane was about 6 miles east of the approach
course for 84D, Therefore, the Safety Bosrd does not believe that the misinterpretation
or malfunction of aitimeters was e causal factor in this aceident.

17/ Hemingway, John C., "Altimeter Readings and Setting Errors, NASA Guarterly
Report No. 12, Deec. 193¢, pp. 19-27.
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.7 Afr Traffic Contrel and Afrways Fecilities

The investigation reveaied that ATC procedures as applied by €he Washington
ARTCC Gordonsville low redar {R31} controlier Were proper and In accordance with FAA
Hendbook 7110.65.

Two questions arcse regerding the exchanges between the R31 controller and
flight 1517. The first question asrearned the R31 controller's recquest at 1014:18 for a
position report from flight 1317. The request was made for planning purposes since other
flights were waiting to meake the approach. The second questicn cecncerned the R31
controller’s suggestion et 1617:49 that flight 517 execute a missed appreach if not
established on the localizer. The suggestion was based on his past experience regarding
the amount of time it took for a Beech 2¢ to complete the approach to SHD. The Safety
Board noted that both the contro.'er and the station agent apparently sensed that too
much time had passed during the approach without the airplane landing or reporting a
missed approach.

A flight inspection of the ILS st SHD was conducted by the FAA or
September 23, 1985. Al components were operating within specifications and the SHD
ILS wss certified for use upon comple -ien of the flight inspection. FAA ground and Right
inspeetions OF the MOL VOX determir.ed that the facility was operating within preseribed
limits. An FAA flight inspection of the Washington ARTCC radar, transponder, and radio
communications frequencies was also conducted and ai? were found to be sperating within
prescribed limits.

The pilot of the Beech 58 Baron which heid at STAUT for 40 minutes, noted
that the quality of reception of the compass locator/marker was suitable for navigation
and that the coupled approach he subsequently made into SHD was very stable. That
airplane tracked in from the southwest and entered holding et STAUT. According to the
pilot, he was using both the NDB end the the localizer for navigation. At no time did he
experience any diffieulty with localizer reception or NDB reception. Since this pilot
monitored the localizer continuously throughout the time period that flight 1517 was
attempting to execute the ILS approach, it K obvious that fiight 1517% failure to
intercept the localizer was not caused by an interruption of the loealizer signsl. The
Baron's flight was plotted on radar from 10802:54, ai which time flight 1517 was a
5,000 feet northesst of CEROL, and he was tracking the localizer inbound from the
southwest.

The fact that frequency 110.5 MHz was Found in the No. 1 navigation receiver
st the time of its examination and was among the choices of possible frequencies found In
the Nos. 2 and 3 navigation receivers as well, suggested the possibility that one or more of
the navigation receivers was tuned to 110.5 MHz instead cf 109.5 Mz, anti that the
ground equipment wes emitting a usable signal Which eould be received on that frequency.

'i0 test the validity of this theory, Henson personnel. flew the approach in
gnother Herison Beech 39 airplane with all three navigation receivers tuned t0 110.52 MHz.
4 signal wes received on the No. 2 receiver only, but its reception was limited to a 4-mile
radiue of the airport, &ll to the northeast af STAUT. However, the accident airplane Aid
not appear to have any navigational problems in that area; therefsre, it "5 difficult to
draw any conclusions from this test flight which apply to eny pass’i .2 .o igation problems
of {light 1527. Further, the receivers from the test airplzne were not bench checked
after the test night, although the airplane continued to fiv in seve..ue Service. The FAA
subsequentiy conducted a flight inspection of frequency 116.5 %%z io the vieinity of SHD,
the flight did not receive, a any time, a signal or Morse Coxle identification. The Safety
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Board concludes that there apparently was a performencze deficiency in the nevigation
receive? which received a signal on 110.5 MHz or Henson's test flignt. It is not possible to
determine if the accident airplane was equipped with a navigation receiver which had a
similar performance deficiency; however, if there had been, the pilots should heve had
sufficient indications of receiver deficiencies or maifunctions during the approach to have
notified ATC and to have safely abendoned the approach.

The Safety Board concludes that no elements of the Air Traffic control
system or Airway Facilities eeniributed to the cause of this accident,

2.8 KMontebello VOR 045° Radiat Theory

Given that there were no known problems with the airplane, jts night systems,
the weather, or the airborne or ground based navigation equipment, and there was no
evidence of flightcrew inecapacitation, it is clear thaf operational and human performance
issues played a significant role in this accident. If zi1 of Henson'’s procedures had been
followed, and if the correct navigational frequencies had bees selected, the approach
should have been flown successfully by this flightcrew. Therefore, the Safety Board
believes that the most pieusible reasons for the navigational error that placer? the airplane
almost 6 miles east of the ILS lceslizer ecourse inelufed the flighterew's failure to foliow
recommended instrument flight procedures, such as properly tuning and identifying
navigation facilities, maintsining prescribed altitudes, making preseribed altitude
callouts, observing TO/FROM indications, observing "flags,” ecross-checking the
navigational displays, and ecemparing VRF navigation indiecations with the ADF indications.

When Safety Board investigators conducted a flight check of the MOL VOR
045° radial to test the hypothesis that the flightecrew might not have ehanged the
navigation frequency or. one or more of the VHF navigation radio control heads from the
MOL VOR to [-SHD, it was found that the 645° radial of the MOL VOR led aimost directly
to the accident site. This radial was selected because the inbound course of I-SHD is also
045° and because it is a common practice for pilots to select tine inbound L8 course on the
OBS =zs areminder to them of the correct course. (Thisaction is not riecessary for proper
sensing of the localizer signal, but merely provides a convenient heading reference.)

According lo Henson's chief pilot, before reaching CEROL the Nos. 1 and 3
VHF navigation radios should have been tuned to the Montebello YOR and the No. 2 VHP
navigation radio should have beer: tuned to the Shenandecgh ILS. Henson's policy was to
set all three VEF navigation control heads to the ILS frequency after leaving CERCL. An
ADF IS required for the ILS approach to SHD. Therefore, the NDB (STATT} frequency
would have been selected before resching the CEROL intersection, since the ¥DB is the
only facility which provided direct guidanee from CEROL to STAUT. STAUT was the
initial epprosch fix (IAF) as well as tl:e final appreach fix (FAF) Since the radar returns
indicate that the airplane was flown from near CEBOL directly to STAUT, the correct
NDB frequency must Rave been seleeted and ths facility must have been functioning
properly, as attested to by the piict of the Beech 58 Baron.

Hensan's procedures require that the flying pilot set all the navigation radios.
However, in the accident airpiens, the third navigation radio’s frequeney selestion was
loezted an the right side of the first officer's instrument panel, beyond the ncrmai reach
of anyone sittirg in the laft seat. The captain of flight 1517, because ¢f his experience in
two-pilot flight operations, may kave assumed that the first offieer had complied with
company poliey and had set 1-SHD into the No. 2 navigation radio befere reaching CEROL
and 1Mo the Nes. 1 and 3 VEF navigation radics after leaving CEROL. However, if the
pilots forgot, and if none of the VEF navigation radio frequencies were ehenged from
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those which should have been crlzetzd when the airplane was inbound to CEROL frem the
nerth, then the flighterew would have received information from the MOL VOR or the
Nos. 1 and 2 navigation displeys. The No. 2 navigation receiver may have Deep
inoperative or may have been mis-set to 110.5 MHz. However, when an attempt was
made to determine frequency selections in the VHF navigation radics, the No. 2 control
head was the oniy one with 109.5 as a possible zelection and the No. 2 OBS wes observed
at the aceident site to have 645° selected. However, a failure or mis-seting of the Ho. 2
navigation radio during the flight cculd not be compleiely ruled out.

Some of Henson's Beech 99s had navigationa! displavs on the first officer's
instrument panel which were slaved tn the captsin's Ne. 1 radio and others which were
independert, The third radic in the accident airplane was 2 completely independent
seif-conteined navigation unit. Consequently, because Henson's pilots frequently flew in
several different airplenes on any given dav, it would be possible for a pilot to forget
whiah partieular cockpit configurstion was in the airplane on sny given flight. The first
officer on flight 1517 was new to the company, had low :nultiengine time, had low
instrument time, and was msking her first instrument approach into SHD in IMC,
Therefore, the passibility oxists that she forgot the cockpit conficuration of N339HA and
thought she had a slaved unit which would be set gutomatically at the same time she op
the captain may have set the No. 1 receiver, rather than an independent unit whieh had to
be set separately. Or. sii€ may have been 30 preoccupied with flying the airpiane in
instrument fight conditions thst she simply forgot to set any of the radios but
remembered ¢, place the fingl approach course heading of 045° into her OBS.

If the first officer was using the MCL VOR to navigate, this eould also explain
the imprecise execution of the procedure turn. If the first officer had thought she was
flying outbound from STAUT on the localizer backcourse, but her VHF navigstion radio
was actualiy tunad to the MOL VOR, with the (45° radia! in the OBS, the CDI would have
been on the rignt side of her navigation display, indieating that she shouid fly to the lefy
to eorreet her course, which the radar plot shows that she did. 18/

The outbound traek of the procedure turr was sbout 254° instead of the
published 270° sr 4 the inbound track was about 075 irstead of the published 990° Winds
aloft were not of sufficient velceity to aceount for these offsets, but the inaccuraey
might be explained by the first offizer intentionally lessening the outbound heading of the
procedure turn, sinee she thought she was already west of course and needed to modify
the procedure turn so as not to travel too far westbound before turning back to intercept
the Joealizer course, However, the inbound track of the procedure turn was glso shout 15°
to the left of the desired course. Analysis of the radar indicates that the groundspeed on
the inbound leg of the precedure turn was 180 knots, suggesting thet approach flaps may
not have been lowered. According to company nolicy, 30° of flaps are lowered at
140 knots, ajthough the limit speed was 182 knots for 30° of flaps.

There is another possible explanation for the apparent deviatien from the
outbound ILS course and the imprecise headings flown during the procedure turn, Flight
1517 tracked direatly to STAUT, but immediately after passing STAUT the track turned

18/ On & localizer beckeourse, normal sensing gives the pilot a reverse indication of the
correct direction in which to fly for course guidance, so that the pilot must fiy in the
oppoesite direction of that indicated on the TDL  Some aireraft sre equipped with g
beckeourse switeh which compensates for this gpparent error, often ealled "reverse
sensing.” N338HA was not equipped with such a switeh.
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left {east) of the localizer. Once the airplane weas outbound from STAUT, if the first
cfficer was fiying headings oniy, rather than receiving guidance from either -8HD the
MOL VCR, or STAUT, then gyroscopic precession of the heading indicator might esplain
the cbserved track of the airplane. If these deviations from the published courses are
sttributed to gyroscopic precession, it would be coneluded that the first ¢ffieer was not
navigeting on the ILS, but was fiving indicated headings throughout the ocutbound and
precedure turn portions of the approach. Furthermore, if the first officer was referring
strictly tc the heading indicator, she might not heve noticed that she had passed through
the localizer two times (if she were tuned to I-SHD.) If she was using the ML VDR 045°
rsdiei, there would have been rc incdicatic “s of locelizer crossings. Gyroseopic precession
would not be of significance w*ile the airplene was tracking the MOL VCR on V143 or
flying directly to STAUT using the ADF.

After completing the procedure turn, the first officer might then have
referred once again to her VEF display which, if set t¢ the MOL VOR frequency with 045
in tine OBS, wovld have resulted in flight 1537 being flown toward the 845° radial of the
MOL VOR an? the accident site.

Whether the first officer flew the procedure turn using the VHF receiver {ILS),
using the AD¥F, or using only heading indications from the heading indicator, fiighi 1517
epparently epprosched the MOL VCR 045° radial about 1614:18 because the
eommunications from the captain indicate that he thought he was near or at the inbound
localizer course at that time and was ''turn inbound® at 1014:25. The fiight's probable
ground track combined with en average airplane ground speed of abut 140 knob3 would
have placed tine airplane in the vicinity of the 945° radial about the tine the ecaptain
made these communicatiors. {Sea figure 6.)

After the flightcrew intercepted what they thought was tine locelizer course
and turned inbound, they must have descended below the glideslope intereept aititude of
2,700 feet since they struck tine mountain et 2,400 feet, about 371 feet below its peak
altitude and about 200 feet beiow 2 ridge ir the flightpath of flight 1517. There are two
possible explanations for the airplane crashing:at 2,460 feet along the 045° radial of the
MOL VOR.

Ore explanation for the final phase of the flight is that the flighterew flew
along the 345° radial of MOL end allowed the airplane to drift down to 2,400 feet as they
waited for passage of STAUT. Eventually, they became uncertain as to their location
after noting a slow swing of the ADP needle, no marker beacon indication, and no
glideslope indication. The captain's centact with ATC at 16G:15:55 about >eing east of
course supports such an explanation. Further, there would be e time delay after turning
inbound on the localizer before the crew would have expected t0 receive the marker
beacon or an ADF needie swing indicating passage of STAUT. Thus, onee the crew
intercepted the 845° radial of MOL, thinking it was the localizer, the crew wouid not have
expected to receive en immediate indication that they had passed STAUT. Once the crew
realized that sufficient time had passed for outer marker passage, either the captain or
the first officer may have noted the ADF needle pointing toward the left wing. This
would indicate that the rirpiane was east of course and eould account Jor the captain's
inquiry to ATC. The flightcrew may have finally realized that they were not on the
localizer course or, in response to the eontroller's suggestion that they execute & missed
approach, they mag have initiated a climb to 2 minimum safe szititude. However, the
airplane collided with the ground befere it eouid begin & left turn t¢ ST2UT secording to
the missed epproach instructions, since the airplane struck the trees in & wing's lavel
fuselage attitude.
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Another exzplanation is that the flighterew believed that they hed passed
STAUT (the outer marker) and that, i the absence of a glideslope indication, they decided
to execute a locslizer-only approsch slthough neither outer marker passage nor loss of
glideslope was reported to XTC. Since the flight probabl - intercepted the 845° radial of
MOL when the airplane was approximately abeam the STAUT NDBR, it is possible that the
flightcrew accepted the abesm indication on the ADF dispiav as pessege Of the outer
marker, even though the needle weuld have remained on the left and moved very slowly
aft. At this time, they would have lowered their ianding gesr, turned OR the landing
lights, and begun a descent to the localizer approach minimum descent sltitude ((MDA)J of
1,820 feet. Although the absence of any glideslope indications should have alerted them
to a problem, the reported weather conditions at SHD were well above the leealizer-oniy
ianding criteria. Consequently, glidesiope information would not have been impeortant or
needed to complete the approach and landing. However, sinee the weather in the
mountains east of SHD probably was worse than the weather reported at S8ED, they may
have begun to execute a missed appreach after arrival at MDA. In view of the fact that
the airplane crashed with the gear and flaps up, which IS the missed approasch
configuration, the accident could hrve occurred during the first moments of this missed
approach attempt. The crew wouid have had sbout 1 minute 49 seconds fram the time
they scknowledged that they were not in radar contaet until the controller suggested a
missed approach to wower the gear, descend from 2,708 to 1,620 feet, then raise ?he flaps
and sear, and climb back to 2,400 feet.

Regardless of what occurred after the flight intercepted the MOL 043° radiat,
the flighterew did not detect their situation in sufficient time to take the sppropriate
action. This factor, as weil as tine other informsation regarding the conduet of the
approach, suggests inadequate instrument flying techniques and preeedures on the parts of
both pilots, including a faiiure of the captain to adequately monitor the approazh.

If the first officer was navigating off the MOL VOR, it is difficult to
understand why the captain did not detect such a gross error.. Furthermore, the
conside-able time which had elapsed from the initiation of the procedure tum without
localizer interception should heve been an additionsl indication to the pilots, especiaily
the captain, that appropriate remediai action was needed. Under Federal Aviation
Regulations, being unsure of one's position in IMC would ce. tainiy quaiify as &" "urgeney”
condition, constituting an emergency and requiring timely action. sithough the airplane's
configuration a? the accident site suggests that s missed approach OF a climb to e
minimum safe altitude {(if the flightcrew knew that they were not on the lecatizer course)
nay have been in progress at the time of impact, either on the flighterew’s initiative or at
the contreller's suggestion, this action was delayed until it was too late to avoid ground
impact.

The Safety Board believes that there are seversl human performence, as well
as operational factors. which could help to explain how sueh errors may have been
compounded and not detected by the pilets in sufficient time to execute a missed
approsch. These factors iInclude training to "proficiency" in minimum time, the
assignment of a new captain to fiy with a new first officer, the limited experience of the
first officer in multiengine airplanes end in insirument flying, tine zffects of a "noisy”
cockpit (as refiected in the flight logs and as reported to her husband snd roomate)
documented dissatisfaction on the part of the first officer in communieating, the lack of
en interphone system, the effect the proximity of the passengers to the coekpit had on
egrew communication, Henson's policy of providing en route and approach charts to the
captain only, and several significant stress predueing events in the lives of both pilots.
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The {sets iustrate that this flightorew were not sufficientiy prepered to
gonduct safe instrument flight operations gnd that the menagement and oversighi of thi
acmmuter airline was inadeguate. The Safety Board believes that the shorteomings on the
parts of Henson msnegement and the FAA are smong the underlying reasons for this
8

2.5 Coeretions! and Bumen Performancs Hlements
2.8.1 Fhghterew Experience and Guaiificsticns

The eaptain’s entry level experience was 27 hours below the minimum total
time desired by Henson {2,500 hours) 2t the time he was hired. His multiengine time was
5% hours below the desired time (500 hours), and his actug! insirument time was 8t the
minimum desired time of 73 hours. The first officer's entry level experience, as st ..ed on
the day she was hired, exceeded by 1,280 hours the total time desired by Henson
{2,007 hours} at the time she was hired. Her multiengine time was 347 hours heiow the
desired time {500 hours) and her setus] instrument time was at the minimum desired time
of 73 hours. The Ssfety Board seknowledges that the flighterew's experience (flight time!
fsr ezeceeded that required by Federal Aviation EReguletions To serve as
pilot-in~eommsand {PIC) of a multiengine airplane being operated as = commuter air
carrier, & pilot must hold an airline transport pilot certificate, which requires & minimum
of 1,590 hours of flight time, with appropriate cztegery and class ratings. A second in
ecommang c¢ilot {SIC), operating under 14 CFR 133, must hold g commercial pilot
certificate, whien requires & minimum of 250 hours of flight time, with goppropriate
category and elass retings and an instrument rating. {Appendix H containg excerpts from
the relevant regulstions.) However, the first officer had low time in operation of the
Beeceh $9 and both pilots had limited time in their respective positions as captain and Tirst
officer. The Sefety Board concludes that scheduling two pilots togethsr, both of whom
were relatively new fo their positions, was 2 faet which permitied the errors to be made
by the pilots, and which allowegd the errors {0 go undetected. The captain was new to his
Guties as PIC snd the first officer was not only new to her duties &s SIC but came from a
background consisting pimerily of single pilot cperations.

Two earlier resumes submitted to Henson by the first officer. sbout § months
and more before her employment by Henson, showed z total time of 3,224 hours with
550 hours of multiengine time and 284 hours of instrument time on the first and & tolad
time of 2,850 hours with 130 hours of multiengine time and 180 hours of instrument time
on the second. All three versions were in her personnel file at Henson Airlines. Her most
recant iogbook listed 3.7 hours of multi-engine flight time, whigh had cuiminated in the
suceessful comipletion of & multiengine ATP chackride in Februs-y 1985, There were no
cumulative totals of flight time in her most re.ent loghook {investigators were unable to
locate and examine her previous logbooks), so it is impossible to precisely determine her
fiight experience, especislly in mulliengine airplanes, which ranged from 550 on her {irst
resume to 154 when she was hired. Becsauge the first officer apreared fo be quite candid
with instructors and line pilotc about her low multiengine time, the Safety Boeard
econcludes that the 154 hours entered on the form completed on the day of her
employment is probably most nesrly correct, and that the values submitted on eerlier
resumes may have been "inflated” to enhance her chaness of employment.

Henson Airlines has expericneed a rapidly ineressins turnover rate smong
flight crewmembers in recant years with voluntary depsrtures increasing from 5 percent
of total pilots in 1981 to 28 percent in 1883. According to Henson's former Director of
Airline Mperstions, the first officer’s eredentials would have locked good & the time she
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was hired, o?w“"‘fstt«“éi'zg multiengine flight ‘ime of ondy 154 howrs jassuming thet is the
aorTent ;;gﬂ.us?‘! since she had mopre then 3,000 hours of toizd flight time, held an ATP
ceriificate, and had experience es & chartar pilot. However, the Szfetrv Boad bzlieves
that a2 careiul examination of the quality of her fiight time, which was primarily in singls

i
®

H e
=ngine, single piiot cperations, should have slerted Nenson Alslines ¢ 3
Tignt need s greater than avergr~ amount of “raining to bring her ‘o the sikill tev
ées;rec for commutier operations or that Henson Airlines might have ssked h
geeumulete more multiengine and/or instrument flight time hefore =iring her %0 25 &
crofessionad pilot ¢o conduct air commaeree.

i)
Yosd

Henson Ailrlines was rnot awsre thal the first officer Rad 2 record of two
inoidants &:‘»é one personal (niury aonident ot the time the wss hired, The answer to 2
¥ Nt regerding aceidents, inciden:s, ar, viciations on Henson's application form were
gmitied by the first officer. Henson's procefare was to sthmit & wreitten recuast for
accident gnd ineident records fo FAA Alrman Records in Okiskuma City through th

GADO in Beltimore, which took about 80 drvs. There are ne records fo indioste that this

was done In the cese of the first officer. (Ths *'?‘“‘cs*ruzuw eoiid heve T Gireained by
telgphone from Oklahoma City in 2 few hours.) the alriine (f?-..a not contact

the firm &wre_vh emplovad her at the time of the It am acciéenﬁ. Thege facis would
cz,;gges‘f thet Henson was less than orudent in screening and seleeting candidates Tor oilot
traindi .

2.9.2 Frighterew Training

Ailthough Henson's classroom {zeilities were found to be adequste, the oniy
training aids for the Beech 33 were slifes end overhead irsnspsrencies. n ground s&t@c
the Beech 39 cookpit, instrument nanel, and circult breaker parels were presentad in 3
mitimeter slides and, before flight training, pilot candidates recsived briefings on tﬂ%
coexpit laeyoul and instrumeniation., No spesific training s ;-'-os"'daﬁ to gddress the
ferences in eockpit corvf‘;gurs‘*wns of the various Beech 98 girplanes in the Henson
fleet. The svailanility of a basic coel it mockud or 2 ground procedures trainer, sither of
whrich could have easily beer fabricated by Z“:"*"-“so"s, would have gresily incressed the
Jdent's familierily with the eirplane’s contsols a-*é systems beforg b innine Mg“"
raining, especiglly L':,‘"!Siée'?“% that the oilots currently being hired tend {o nzve lsss
experience than previous new hires.

]
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Major air carriers, mlct oo ms, and large giroraft manfacturers have been
aware of the problems ?.:-rcaugm shout by nonstenderd cockpit displevs and equinment.
Over the vears, the emphasis in Part 1 r carrier operations has been on achieving
standardization of cockpits throughout & major air carrier’s fleef, although no® slwayws
,.‘wess*'..sﬂy sC. %’owever, many comrinuler gir carriers are cunfronted with ta reed to
purchese airplanes for their ee_ﬁr'_-“.zer‘q 5 they become avsilable from other coerators
within the gererz! aviztion community or from different sirplene man u{’acf'sz‘ﬁ* which
have different concepnis of, and therefore, different solutions fo, the human engis eerirxc'
croblams presented in the é°s?gﬂ ¢! girpiane cockpits. The Sefety Board reslizes that
total standardization of an air parriers figet sould p“esam am“tﬁca,.,, if not prohibitive

2

economiC penalties. Naovertheless, the Safety Board believes that the lack of acckpit
stendar Jizstion is g hazerd io flight safetv and mts* be _\_dﬁegeu t}v the FAA gnd the
comrmuter industrv. The Bafety Boa*d believes thet the FAA ghould alert itz PO of

14 CFR 133 operators to be aware of the notentis! hazerds af" '10"13*3'152“ cockpi
configurailons and fo encourage operaters to imelude in their ground training the
sz;erencﬂs in their airpleres. Noting any critical differences in girersft n.ight also be

meade a part of the prefight checklist.
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Imgtrument raining a2t Hensgrn Alriin wzs conductsd without the ase of 2
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vicisn-regiziciing device. This preetios was Known fo =nd aporoved by the F34a% POL
3 % ‘ il ni : " sefely, sincs men

large cumbersome hoods i
Henson alss maintainsed that
zome restriciion of vision, th
imstrument  training was done

vision-restrioting devices gvailedle
pilot.  Withour some Xind 2f rast ,
ueg them Yor orientstion. Fiurthermore, ue

the seal to make the landing. Thet would pocar 3t i eritizs
would require the instruetieor pilnt 4o teke over, uniess dore 30 e
wold not resllyv test the plloth ability to fiv en spprassh fo il

Inztriunent training should be conducied in & mann
instrument meteoiclogies! eonditizns, In the absence of an
advaneed treining deviee 1ATD), treining in the zirplare &
thet wil prevant pilots
2liowed pilots who were
seats rgther than fo use

his praetice, this type of traind wircnme? ia
Snﬂ A e Ardismit Iehamn *n  Soeasl e P S ;’91-1;\:— ity =  Fam Ao anetegte
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instrument Ilving proficiency. Becszuse the PCI wses swars of and gecented ihis raerics,
; Ule tg review siz carier esining

t2d In = Jroperiy

simuiated manner. Where spproved simulsters or ATDs s-e net aveilalle, sporosriste

S —aphs [54 Y LE Tl
vision restricting deviees should be reqeirzd,
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. aturers’
provide the most up-to—date simuistor flight {rainivg., The Bos~d urges
the FAA and the commuter indusicvy 1o encowrage the develooment of
sufficient numbers and types of zirerglt flight s mulaters neseded o

wpgrade the quality and scope of commuter airline (raining.

The Safety HBoard believes thet, with the increasi
perscnnel in the commuter indusiry, the reed for th
becoming increasingly mmore imporiant so that the cu
pilot treining mev b2 upgraded.

s

f the RAA, the FAA hes ‘nitisted efforts through
» - - - - .«
;o No. 120-YXX, in oropersing sts ;

ne griteria for u=e and eveluation of airerafs flight simulssors {5TDs

i8/ For more detailed information, read Speeial Siuds




o they were reqmred to'perform line flying Guties in ‘addition to  instruecional dutzes.

.May 23, 1988, and cautxoneé that "the use of Advanced Trai:ﬁng Devmes {ATD} only ‘may:

‘aequiring such- trauung demg._

pﬁots. The approach chart was in the custody of the flying pilot, so the PIC on fhght’ 1517
the first officer.

- ofperﬁnentnawgaﬁomlchaﬁsmthezrpossemmmdamﬂﬂeataﬂhme& Also,tf

‘&ndforth,ordonepilothastomgveomofpos:hontoseeachartwhzehlsmﬂie
. possession of the other pilot, confusion, poor flight monitoring, and inadequate. cock;;at'

.authority - to train -to "proficiency” was reseinded. following this accident, it may be

 failure in upgrade training in the' DHC-8 in which he gave ail of the checkrides. ‘He slso

an-line Dﬂotsingeneral,thePOIsmd that,"R’ow wearebegnmmgtsget’tot}wbottomof

not resuit in improved regionsl airline pilot capabmtzas. Rather, the use of ﬂme dev:ces‘
must be augme:nted by 8 eomgrehenswe tmnnng program for Part 13’5 operators = i

TheSafetyBoardurgestheRAAtoworkmthrtsmembershapmsgnmg
comprehensive: mdustrytrmmngstandardsfoumhalandrecmentpﬂottraﬁﬁng - XS0, .
the Safety Board urges the FAA 1o expedite its program- to.introdiuce eomprehenszve
standards on the use of aireraft fhght szmulators and to’ work iaith the - mdmtry’-‘inv

Eenson promded only one set of approach and en ronte charts for 1taBeeeh- 99‘
had no immediate’ reference 'to cheek the accmcy of the approa.ch bemg condneted by

The Safety Bosrd behem that p‘lots at 'the controls shozﬂd haw. thear own set

the munflying pilots are to fulfill their duties in momtormg flight -and “navigation -
instruments, making radio ealls, and ealling out aftitudes, it is necessary for théseé pilots
also to have the continuous use of a set of charts. If a single chari has to be passed back.

coordination can occur. ’I‘mswo:ﬁdbeapeemllytruemthecaseofapﬂotwhowasnew
toettherposxtmmthecod@n.asmﬁxeeaseofboﬂlpﬂotsofﬂtghtl‘él?. R

: When both the eaptam and the ﬁrst oﬁw of fhght 151”? reeewed thelr ﬂlght
trammg Henson was permitted to train its pilots to "pro{'clenﬂy" in & minimum number of
programmed hours of instruetion.. Smee most - instruction is given by company zmtmetors
and most check rides.are given by company check airmen, ”proficxency- is determined by
the standard of the individual giving the instruction or the check ride.: Alﬂ)ongh Henson's -~

reinstated at any time by the POL. The PO! stated that the rescission resulted from the -

' rapid ‘turnover of management, fhght instruetors, check sirmen, and line captains; which. f';"':f"-":'

caused a decrease in the quality of training. T!nswasreﬂectedbya,iﬂpercentrateof
statedt!mt;twssmcreesmglydiﬂ'cultforﬂensontoremaquaht‘edmstructorsand Jxat '

T.he Safety Board beheves that there should be a more obiectwe standard for :".-:.A-‘

- the mzmmnm number of: flight hours reqmred to -ensure an aeeeptablestandard of_
. professional competence for both.capteins and first officers of commuter -air: cartiers:
- operating under 14 CFR 135, and that a specific number oftraininghomsshoulébe

reqmedmmmotehomsasmoptmn lfproﬁcieneyhasnotbeenreachedwhen ‘the: .
preseribed number ‘of hours ‘had been:completed. - Under 14 -:CER 121.424,: pLots in:

. command of turbopropeller powerec airplaines, such as the Beech 99, are required to.v
.. ‘complete 15 hours of ﬂight time -and second in commsnd pilots are requn-ed to: eompfete 7
‘hours. of flight time. {These hours may be reduced under 14 CFR 121.405.)  Sirice those’
. . pilots flying’ for .commuter -air-carriers operatiry: iinder 14 CFR. 135 aregenera]ly’ies
. qualified andhavefewerhomsofﬂm time than those ﬁymg for air- éarriers 5;
‘under 14 CFR. 121, it would seem reascnable to réquire at least an equar amount. af’ .

to serve as PIC and SIC of similarly powered airplanes. Referring to comimuter
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the barrel SO 10 speak, and that's part of the problem.” Speecifically, in regard to Hensen
AirEnes' pilots, he steted that the quality &f the current pilots was of 2 "different calibre
less gualified] than it had Seen until late 1923." Before tha: time, he considered that
Henson Airlines was very stable with succession from one airpisne to another and upgrade
to captain moving st a slow pace. For instance, a Beech 9% captain whe Was upgraded to
the Shorts 330 would probably serve es a first officeron that ai»piane for 6 montns before
being upgraded to capiain. In contrast, the captain of flight 1317 had spent abcut 1 month
as a rirst officer or the Beech 99 before being upgraded to captair,.

2.6.2 Stressfuil Events in the Lives of the Crew

According to research conducted at the Naval Safety Center with naval
aviators, recent marital engagements and recent cereer decisions are two major stresscrs
which are frequently found in those who were caussliy inveived ‘n major aircraft mishaps.
Because the eaptsin had just become engaged to he marriec and was anticipating a job
interview with Eastern Airlines, it is possible thet his asttention was affeeted by these
signifieant events in his life and, as a result of these distractions, he failed to monitor the
gpproach vigilantly.

The first officer was unable to live with her husband due to job requirements
and aspired to a flying job based i Florida, where he lived. Her husband reported that
she took e large pay cut to work for Henson and considered her per diem pay inadequate.
Her roommate in Hagerstown suggested that she had postponed a visit to a doetor in
_ Marylend beeause Of the cost. Financial difficulties, which was eited as a third major
stressor in the study of naval eviators, nay have ¢aused stress in the first officer.

The first officer had several unresolved medical concerns. Her physieian,
whom she had visited 5 days before the accident, said that she reported taking birth
control pills for the past 9 months in compliance with her prescription. However, her
menses were not regular, and she hacl missed the last ¢ months. Physicians have studied
the relationship between stress end ainenorrhea {missed menses: in eoilege students where
the phencmenon is most evident. A paper on menstruai disorders in college students,
reported that "Stress, physical or emotional, is probably the most common cause of
amenorrhea in adolescents or young aduits. The stressful life style at the college campus
due to higher levels of competition and increasing demands on training and education may
eause ". .. amenorrhea. ..." 26/ A more recent article pointed out that “travel, change
in climate or sleep habits, and mental distress all can affect menstrual regularity. If the
stresses are great enough, the clinicel condition of amenorrhea can be the result.” 21/

The first officer's amenorrhea may well have resuited from the stressful
environment associated with her recent employment and training s well s the necessary
seperation from her husband, At the 'rime of her vicit to her physician, she had “been
working for Henson for 2 months, the same period of time during which she had been
amenorrheic.

20/ Singh, K.B., "Menstrual Disorders in College Students,” AM.J. Obstet. Gynecol.,
44(1}, 93-102, September i, 1682.

21/ Bsilentine, C., "No menstruation, no pregnaney = Amenorrhes,” FDA Consumer,
18(2), 22-24, May 1984,
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During the same visit to her physician; she reported 2 iump in her left breast
and soreness in her left shoulder and chest. Although he 4id not perform & mammogram,
the physieian informed her that lumps, which he fouad in both breasts, were fibroeystic
dizease and probably not cancerous. However, without & mammogram and/or & biopsy cf
the tissue, a definitive diagnosis cannot be made. The first officer was instructed in
breest aelf-examination and asked to return in 3 months for 2 followep visit. 1t is likely
that she was coneerned sbout the fibrocystic disease and its pussible Hnk to cancer since
her mother had died of breast cancer af age 47, placing the f{irst officer at & mueh higher
risk for breast cancer than somsone with no family history of the disesse.

The {irst officer’s physician said that she reporied tsking diethylpropion, a diet
drug, in order fo stay awake. Toxicological examination of pestaccident samples reverled
evidence of s therspeutic dossge. FAA and Safety Board eiperts agreed that this
probably had no grester effeet upon her flying than eonsumins 5 to 8 cups of coffee.
However, the manager of the FAAS Aeromedieal Standsrds Vsvision of the Office of
Aviation Medicine said that taking the drug ¢o stay awake whil: flying raised a "red flag,”
suggesting other problems, such as some type of sleep discrder or disturbance of an
emotional or physical nature. Her roommate reported thet th2 first officer had difficyity
sleeping when she was away cn overnight levovers. However. she slept in her apartment
the night before the accident. In any event, both birth control pilis and the diet drug
should have been noted on her application for 2 medieal certificate and were not. Any
one of these problems, or all of them in combination, may have affected the first officer’s
concentration on the day of the aceident.

The FAA's Forensic Toxicoloriecal Research Unit in Oklahoma City did not
detect diethylpropion in the first officer's blood, which was detected by the Bureau of
Forensic Science of the Commonwe ..th of Virginie and the Center for Human Toxicolngy
in Selt Lake City, Utah. Its feilure to deteect licit drugs st therapeutic levels remain a
concern of the Safety Board.

In its report of the Mareh 30, 1983, accident involving 2 Getes Leariet
Model 25 at Newark International Airport, 22/ the Safety Board stated, in part:

The use of both lieit and illieit drugs by pilols is a major concern in
aviation safety because of the eritics! skills required of pilots and
the adverse effects of such drugs. Similarly, the physiological
and/or psychologicsl effects on pilot performance of such drugs &re
not eciearty defined and gre not well publicized to the flving
community., Although some resegroh has been condueted in this
area, the need exists to coliste svailable datz and to institute
additionz] research in drug involvement in airereft sceidents and
the potential effeetfs of su~h drugs on pilot performance. The
Safety Beards difficulty during this investigation in obtaining
definitive dats, both guaniitative and gualitstive, regarding
toxicological analvses and the rosultant behavioral effeets of sueh
drugs indicetes u need for research to develop scientific data on
this subject. From such data, the potential drug problems in
aviation could be assessed.

227 Ajreraft Aocident Report-—"Central Airlines Flight 27, Hughes Charter Air Gates
Learjet Mode! 25 (NSICA) XNewarX International Airport, Newark, New dJersey,
March 30, 18827 {NTSB/AAR-84/11)
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The Safety Board believes that information on the effects of
various drugs should be colleeted in the aviation mode becszuse of
the eritical naiure of pilot performance requirements and task
complexity. The information that is collected should be used to
develop guidelinzs end cautionary material for pilcts on the use of
both 1icit and illi2it drugs before an:c daring fight operations.

+**

Many toxicology laboratories, including FAA's laboratery {CAMD,
do no: necessarily test for presence of therapeutic levels of licit
drugs unless a specific request is made based on the firdirg of a
prescription bottle or other indication oF use of a particular drug
by a pilot. Drug screzns generally are designed cnlv to detect
abnormal {{ethal or inecapacitating} levels of licit drugs, and onily
the presence of ilieit drugs. Additicnally, the relationship of
therapeutic levels of licit drugs and perfermanee should he
examined with a view toward providing guidelines to pilots and
improving toxicological test procedures.

As aresult of its investigation, the SafetyBoard reec nmended that Me FAA:
A-84-9'

Establish at the Civil Aeromedicsl Institute the espability to
perform state-of-t'ne-art texinclogical tests on the blood, urine,
and tissue of pilots involved in fatal accidents to determine the
levels of toth licit and illicit drugs at both therapeutic and
abnormal levels.

A-82-94

Review the research and literature o the potential effeets on pilot
performance of both licit and illicit drugs, ir both therspeutic and
abnormal levels, and use that to dgevelop and actively disseminate
to pilots usable guidelines on potential drug interactions with
piloting ability.

Regarding Safety Recommendation A-84-93? the FAA replied on Jsnuary 13,
1986, that the Civil Aeromedical Institute {CAMI) had increase< its sereening ecapability
with a "sensitive drug-class-selective immunochemical technique {spacifieaily Emit or
Enzyme Multiplied Immunoassay Technique) applied to wine."  Confirmation of
presumptive positive results would be performed by a contractor using & differential
technique until CAM] could purchase the eppropriate equipment.

As & result of the FAA's response, the Safety Board reciassified the status of
Ssfety  Recommendation  4-34-93  from  "Open—Unsceeptable  Action" to
"Openi~--Acceptabie Aetion™ with the provision ?hat ""additional information as to the
detection of ieit drugs and the level of detection now at CAXMI™ should include the
detection of substances at the therapeutie leval.

The Emit sereening equipment was not in use at CAMI & the time of the
Henson accident. ilowever, a representative of the eompany which markets Emit Stated
that its equipment is not capable of detecting the level of giethylpropion hy.irochioride
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{an amphetemine-like drug) which was found by the Burean of Forensic Science of the
Commonwesaith of Virginia in the {irst officer's blood {.04 micrograms per milliliter), The
eompany’s Emit test {or drugs of abuse is only capsble of detecting amphetamines in
urine, not in blosd or serum. The leve! 8t which the Emit general amphetaime sereen is
capgbie of detecting disthvipropion is 3530 micrograms per milhiliter in urine, which is far
in excess of the expected therapeutic lavel.

While this new screening equipment mey de velueble in some appiieationg, it
clearly could not have suecessfully deteeted the drug of interest in this investigatior.
Further, samples of urire are nct glways gvailable for testing, as was the case with the
eaptain in this aceident. Fmit serum (blood) sereening is limited fo barbituretes,
benzodiszepines, ethvi alechol, pheneyelidine, and trieyelie antidepressants.

In a Januery 3., 1586, Jetter, the FAA stated that the outside coniraetor will
only be used for confirmation of presumptive positive results. Censequently, it is likely
that, with its current sereening capabilities, CAMI will continue to De unabie to detect
some drugs in urine and bicod samples.

The Safety Board urges the FA4A {o revise its sereening technigues to include
the ecapability to detect both the therapeutic and abnormal levels of licit and illieit drugs
in urine and serum or whole blood. Based upon this investigation, Safety Recommendation
A~84-923 has been reclassified as "Open~—Unacceptable Action.”

Ajthough the Henson Operating Misnua! clearly states the company guidelines
on drug use while on duty, the first officer apparently did not eomprehend the potentially
serious side effects of the diet drug. Tne Safety Doard believes @ drug handbook, as
recommended in Safcty Recormendation A-&4-%2, may convey this message more
forcefully than company guidelings and woulc reinforee and eompiement those guidelines.
Safety recommendation A-84-94 currently is classifivd as "Closed-—Unacceptatle Action™

2.9.4 Cockpit Coordination

The ezptain hed been fiying in his position for about a month and the first
offizer hed been flying in her position for sbout 5 weeks. The eaptiin hed conducted six
instrument approaches as a Beech 29 captain, and the first oificer had cocadveted 23
instrument approsches as Beech 89 first officor. Their (re'ning flights snd ICE flights
refleet minimum flight time in IMC. They had flown together on two oc¢cesions before the
accident flight but had conducted no instrument epproaches on those days and had not
flgwm into SHD. On the day of the zecident, thev had successfully executed three
ingtrument approaches. However, considering the hrief amount of time devoted to
cuckpit enordination end the first offieer's lack of experience ir iwo giiot nperations,
Henson's procedures may not have beer learneéd as thoroughly #s may have been desired or
expected by the eompany.

as & result of its investigation of the January 20, 1881, aeccident invelving
Caseade Airways. the Safety Board recommznded that the FAA:

-
£

A-81-75

Hgtaplish for giroraflt used in commercial operation the maximum
acckpit noise levels whiek will permit adequate direct voice
communication between flight crewmembers under all operating
conditions.



Re sire the insialiatin and use of crew Interphone sysiems in the
thege aireralt in which noise levels rezeh or exceed the
meximum  level estabiished for aGequats dirgar  voice

Y
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communiostion betwsen flight ~rewmembers under gll operaling
condcitions.

Sefety Recommendsticns A-81-75 and A-81-78 were clgssified gs "Coen—
tccentanle Alternative Aetion,” nending the development of an AC by the FAA regarding
the measurement and snalvsis of cockpit noise £nd remedies to improve communicstions

5
coekpits with high npise levels. The AC was scheduled for May 1988 but has not vet
esgme avaiisble, and there have been no steps teken to implement the retrofitting of
irplanes which exceed sllowable noise levels with interphones. Furthermore, &8 & restit
f this mceident, the Safety Board no longer bellevss that an AL iz gceepiable gs an
slMarnative sotion. The Doerd belleves that exesssive Beech 2% cockpit noise levels
orecluded effective oral communication and ooniripuied to & reduetion in communications
between the flightcrew in this acoident. Conseguenily, the noise levels interfered with
proper and timely crew coordination.

5
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In a full-mission simulation study conducied st the National Asrongutics and
Spaes Administration, researchers found that “when more information was transierred
regarding aspects of flight status, few errors appeared which were related to systems
sperations {e.z., ... misreading and misselting of instrumenis .. .Overadl, there was &
tendeney for erews who did not perform eas well 2 communicate less--a finding which
underscores the importance of the information transfer process.” 23/

The Safety Board agrees with this essessment. Conseguently, the Safety Board
finds that the FAA's proposs! to issue sn AC on cockpit noise levels is no longer &n
seceprable response to Safely Reesmmendations A-81-75 and -76, although it still
nelieves the issuance of the AC to be an sppropriate aetion. Therefore, the Board has
classified Sefety Recommendations A-81-75 and -78 as "Closed—Unacceptable
Agtion/Superseded,” and it has issued two new recommendations to the FA4A based on the
maximum cockpit noise level of 78 PSIL recommended in the FAA contract report. The
Safety Beosrd believes also thet the FAA should not allow fiights to be dispatched without
e funationing intershone system. Therefore, the Beard belisves that the interphone
system. when instalied, sheuld e removed ..om the Master Minimum Equipment List.

# crew interphone system would feeilitate the exchange of unambiguous
information under normal o~ ebnormsl flight conditions while at the same time it would
orec:ude slarming the passengers who might misinterpret arew conversations even under
normal flicht conditicns. An additional cenefit of a crew interphone is to permit the
continuation of on-the~job training for new first officers wlio may be unfamilisr with the
airclane or with compeany procedures.

While it is not possibie to assess the quslity of flight 1517's erew coordination
or communicstions in the absence of a CVR, it is not likely that the erew would hav~ been
ghie to diseuss and sgree that they were unsure of the airplene’s jocation without having
to shout and without the possibility thet passengers could cverhear thelr conversation. ¥
sn interphone had been svailable, such & discussion could have ta¥er place without

23/ Foushee, H.C. anéd Menos, FK.L. t"Cookpit Communications Patterns and the
Perfcrmance of Flight Crews,” ISASI Forum, Spring 1281, pp. 13-20.
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occurred. me&fewmmmtﬂm}aekdmmtmsyﬁemm
contributmg factermtmsaecsdent.- "

Cans;dermg tha.t boththeeaptmandthe ﬁrstoff‘mr were rel&t:ﬂeiy
inexperienced in their respective positions, the division of ecckpit duties between' the:
‘ﬁgmgpih:tandﬂ:enonﬂymgpﬁotmaymhavegoaeassmooﬂﬁyctmqmcﬁvas“
might have if one or both had been more experienced.  Training. in crew eoordinati
m&&ammmmmmmmmmgyfm
. information or assertiveness iraining was covered by the flight instructor or the IOE:
‘check airman which, in the absence of any guidelines, would varv considerably with the
'm&uctororetzeekamnav,-manyevent,mmm time . frame within whish
training was accomplished, there would have been insufficient time to teach .and to
mnﬁrmﬁmtadeqmtemr&umﬁmpwe%w&remm ﬂnswmzldplama
heavyrehaneeoneockpx’eoordimﬁonbemglearmdmfbe;ob... S :

Themr@mhwyr&hmwouﬁbem&gmfeﬂbyammmm
.difﬁculty in hearing and’ being heard. - Further, the need for ¢autious eommunications
betweenﬁaepﬂotsbecansnﬂsepassengersmhea:what:swd,mc,andaﬁymgpﬂ“
'whommputedmbeb&bdndﬂzemrplanemms&umemﬁymg,ww}érwﬁtmdehyem
.ma}nngalmostevetydecision. : _ A : ‘ . .

The Safetv Boe.rd is. aware of the rap:d nn-nover of the pilo* populatmn of

‘esmmuter airliies and the fact that it has beco'ne neeessary to hire g&nts wzth iewer
quahﬁcaﬁons than was gremusly the case. - : RN

T . The Safety Board beheves that .nadequate eockpzt coorﬁnatlon, resmitmg from
havmg two pilots: who are both inexperienced ir their positions, could explain, in part, the -
ctherwise mexphcable mmgatfona! error by these pilots, and this factor was causaf § n the
accident. Consequently, the Safety Board believes that the FAA should caution commuter ;‘
_airlines against scheduling two. inexperienced (in the position, in totsl t;me, mstrument
t:me,txmemciass ortlmemtype)piotsformesamefhght -'

T HoweVer, ‘the. Safety Board notes that, at the ‘time _of the. aeezé”ent, ﬂ:e
'captam's total time and experience far exceeded both the: FAA snd Henson's minimum -
requiiements and, although he had only accumulated & little more than 100 hours, of- PIC
time in the Beech 99, hehadspentaboutayearasaﬁrstofﬁcer with Henson Axrhmand
should have been acutely aware of his monitoring function in a tweo-pilot operation-in-:
which a new f‘n-st ofﬁeer was: makmg an approad: in mstmmem meﬁeomhgwal
conditions. ' .

2._10 : Smnmary o! the m@m}m

. In. summary," the Safety Boerd was unabie tn deternune conemszvely the
precise reason(s) for the navigational error leading to this accident in the absenca of :.
evidence which would have been provided by a CVR and/or FDR. However, the Sa:fety‘
Board believes that there is sufficient evidence to conclude that there ‘was-an error in
: mvxgatmn and . a failure to monitor the flight instruments properly.- The’ mostcredible'

“explanation for the observed track flown oy the ar.rp!ane ‘the lsnguage of the recorded
transmissions, and the location of the wreckage is that the flightérew was navigating off
the Mcontebello VOR 045° radial instead of the Shenandosh ILS. The availabie faets donot
wppoﬂaryothermsomblescemrm,mmetheSafetmerdconcludesthatthe
flighterew was navigating by information available to them in the cockpit and'no facility;
other than the Montebello VOR, was capable of presentuxg mforrnatzon w!’neh woul& lvead
- the azrpiane to the acc:dent siteona magnenc eourse of 45" S , .
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Further, the communications by the capiain (o A.’?\, gt 18;*-19 end 161 -3.25
the at which the extended ground track -:-? f1 74
ihe & VOR §45° radial, that the flighterew was turning i?b@u.a‘:, is aéff:ﬂoz'i&, ewcence
to sunport the hypothesis thar the crew wag navigating off the MOL VOR. O course,
there are several faetors which shouid have discourgged the flighterew from the
insdvertsar use of the MOL YOR 043° radial: & "FROMY indication rather ths_n g "TO7
incleation on the $BS, the inceorrect surs! [dentification on any incorrectiy tuned VHF
nav.Zetion radios, & glidesiope "iag® on all =163Wect_y tuned VHF '!emgatu 1 _amos, BN
ATIF needie indicating that the airplane was east of eourse, and an execessive amount of
elapeed time without infercepting the loeslizer. On the other hand, the fiighicrews'
guzlifications, reining, and &xﬁeﬁﬁeﬁee whieh, in combinafion, l=ft them poorly prepared
for instrument flving, as well as several human performance factors, probably resulied in
«_.Lei? failure to detect these errors and in their failure to monitor edequately the
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spproach. The Ssfety Board conciudes thet the zvidence is sufficient to uete-mzne that
’:?zﬂ azeident probably was caused by the inasdvertent use of the MOL VOR 245° for
navigetion.

2.1 FAA Burvzillance

Surveillence of Hensons 14 CFR 133 operations by the fé hed heen sharply
urtailed sinee April 1985 when the airiine introduced the detaviliand GH C 8 to its fleet.

The POI was felly aware of, end apr“ove" Henson's poliey of condueting
insirument treining without the use of a view-limiting device. He stated that he was not
concernad with the first officer flying spproaches by :e-e cnee to UBS and ADF digplays
or the ieft side of the ecaptain's instrument nel, which iz contrarv to
14 CFR 23.1321{g). 24/ However, the fact that he had F‘ewr‘ 3, 3@6 rours as PIC in the
Beesh 59 may have affected his assesement of this arrangement. A piiot, such as the fipst
sfficer, with minimum multiengine time and minimum instru'ne it time could find the
pareilex, which this configuration presented, {0 be a significant problem, and could find it
difficult to adjust his or her sean to inelude an instrument outside the norms! seanning
range.

The POI was fully awszre thaet Henson's training standerd for the IL3 was 2
one-dot defiscticn and the line {lying standard was g ful] seale deflection. He stated that
he did nct have the authority to impose g higher sta_vzdard on the sirline than is reqguired by
¥edera! regiuiation, a’ﬁmu;w the girline could impose a higher standard upon itself. He
bzsed his opinion on the requirements of the instrument Pilot Flight Test Guide
{AC-B1-536A). The POI indicated that he would be verv uncomiortable with that standard
and that failure to corrcet before a full seale deflection would be sufficient to fail a
azandids te on a eheckride.

The Safety Board's investigation revealed that there is no Federal reguiation

shich addrasses the gllowable amount of deviation of a glidesiope or lceslizer needle on

t’re pilot's CBS display. According to the FAA, flight test gwdes provide the only
suggested guidelines for 2 PUPs approvel of an z2irline’'s operations. Since an Airline
Transport Piiot Certificate is required to serve ss PiC on multiengine airplanes operated
by commuter air cerriers, and sinee the flight test guide is the only stardard gvailable to
the POL, it would seem to follow that this is the standard which should be adhered toin g

ét\f dach fhight navigation end powerplent instrument for use by any pilot must be plainly
visibie te him f"c*n 'h’ ta;io*a w*t the miﬁi“uﬂ m‘ae cab'ie dev;aa on from his normasal
poeition and 1
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commuter girline's training cheek ri:i%, and line ﬂm The standaré founé in the Azrﬁne
Transport Pilot Flight Test Guide (AC 51-77) is a "one dot* deviation.” The Safety Board
believes that the FAA should bring this standard to.the attention of all PUls. of commuter
air earriers and ineorporate it mto FAA Order No‘ 843&.11), Alr Carmer Inspector’s K
Handbook Part 135 - LT

“The Sefety. Board concludés that incressed FAA surveillanes m:ght ,have S

disclosed the improper radio installations st an esrlier date, It would certainly have l',:":-,é‘:_",;;_.j-'
sllowed more recent and more frequent surveillance of Henson's Beech 99 initial -and . - Lot
recurrent training, since most of the POTs time was consumed with preparations to place o

a new airplane on the Jine. The Safety Board believes that the FAA should give priority to .

‘the quality and quantity of surveillance setivities, One procedure to assure this.might be -
to provide additional staffing on'a temporary basis when mrlines are involved in changes

which require the full time attentmn of the omy znspeetor, such: as the addztxon of newA ;
aircraft.

The Safety Board. apprecxates the latest efforts of the FAA to alleviate -

substanéaré surveillance problems of the commuter airline indusiry. In February 1984,
the FAA embarked upon an in-depth review of the entire flight standards mspectlon

system. Ascording to the FAA, the review, enlitled project SAFE (Safety Activity = . .

Funetional Evaluation), er'comoassed a forecast of aviation aetivity under deregulation,
the National Air Transportation Inspections (NATI-I and I}, the General Aviation Safety
Audit {GASA), snd an evaluation of existing regulations, directives, programs, studies, snd -
reports concerning flight standards inspection programs. The elements of the flight

standards system, which received eritical appraisal, included regulations, directives, work . -

programs, program management information, industry safety findings, evaluation
programs, budget, resources, posxtmn descriptions, classxﬁcatlons, hiring practices, career
development, training, and supervisory evaluation. Deficiencies identified by project
SAFE have been addressed in an 1mp1ementatmn plen with a blueprint for short-term and
long-range ciianges. The FAA has set targets in its implementation plan to update each
nart of the flight standards system by fiscal year (FY) 1983 and, by FY 1983, to
standardize and integrate the parts into an automated, interactive system for updating
and documenting FAA performance.

However, the SAFE program, whzch is In its mfancy, will requiré a
eonsiderable period of time before mesasurable benefits can be derived and validated. The
Safety Bosrd believes that the continued dynamic growth of the commuter industry and .

these latest acecident findings warrant the development of more timely interim procedures

and guidelines which will allow for continued surveillance of eommuter air carriers during . .
periods when the POI is unable to fulfill those duties because of other work demands. -

2P Survival Factors

Considering the inaccessible and heavi(ljy forested terrain.in which the accident
occurred, the emergency response was considered to be adequate, both in terms of the
search efforts conducted ané in the determination of the need for medical eare. Because
a livable eabin volume was not maintained and because the impact injuries were 'severe,
the Safety Beard concludes that this was not a sunvivable-accident. The conclusion that
the ocecupants died from impact.forces is substantiated by the relatively low levels of
carboxyhemoglobin levels found in the blood of those oceupants for whom: wvalid
toxicological meastrements ecould be obtained. Smoke inhalsticn durmg a ground fii
would have resuited in higher levels of earboxyhemoglobin. .
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28 Cockpit Yoiee Recorder and Flight Data Recorder e

The Safsty Board believes that the facts and circumstances of this aecident
further illustrate the need for a requirement that ¥DRs and CVRs be installed in
multiengine, turbine-powered, fixed-winged airplanes. Recorded flight parameters and
CVR conversation weuld hkave provided significant factugl information regarding the cause
of this accident and thus provide the means for determining the proper remeriial action
needed {0 prevent recurrefice.

As a result of its investigation of an airplane crash at Felt, Oklahoma on
Oetober 1, 1981, 25/ the Safety Board recommended that the FAA:

A-82-107

Require that all multiengine. turbine-powered, fixed-wing aireraft
certificated to earry SiX of more passengers manufactured on or
after a specified date, in any type of operation not currently
requires by 14 CFR 121.343, 122.359, end 135.151 to have a
cockpit voice recorder and/or a flight data recorder, be prewired
to accept a "general aviation" cockpit voice recorder (if also
certifieated for two-pilot operation) with at least one channel for
voice communications transmitted from or received in the aircraft
by radio, and one channel for sudie signals from E cockpit area
microphone, and a "general aviation" flight data reccrder to record
sufficient data perameters to determine the informetion in Table |
as a funetion of time.

A-82-14¢

Require that "general aviation™ eockpit voice recorders (on aircraft
certificated for two-pilot operation) and flight data recorders be
installed when they become commercially available as standard
equipment in a3 muitiengine, turbine-powered fixed-wing aircraf!
and rotoreraft certificated to ecarry sSiX OrF more psassengers
manufactured on or after a specified date, in any type of operation
not currently required by E4 CFr 121.343, 121.39, 135.251, and
127.127 to have a cockpit veice recorder and/or a flight data
recorder.

A-82-ill3

Require that "general aviation" ecckpit voice recarders be installed
8s soon as they are commercially available in all multiengine,
turbine-powered ai7craft (both airplanes and rotorcraft), which are
currently in service, whizh are certificated t0 earry SiX or mere
passengers and which ere required by their certificate to have two
pilots, in an t¥pe of operation NOt ourrently required by
14 CFR 121.359, 135.151, and 127.127 to have d cockpit vcice
recorder. The cockpit voice recorders should have at feast one
channel reserve¢ for voice communieations transmitted from or
received in the aircraft by radio, and one channel reserved for
audio signals from a cockpit areg microphone.

2o/ Aircraft Aceident Report—"Sky Train Air, Ine., Gates Leariet 24, W44CJ, Felt,
Oklanome, October 1, 1381 {NTSE/AAR-82/4).
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-82-117

Fequire that "general aviation® flight datea recorders be installied as
scon as they are commereisily gvailable in all muitiengine, tirboiet
airplanes which are cuzrant,:; in service, which sre ce:mf igated to
carry siX or more passengers in eny fyvpe of operation not currenily
required by 14 CFR 121.343 to have & z"iigh* dgie recorder.
Require recording of sufficient parameters to determine the
folic;wing information as a funeticn of time for ranges, sccurscies,
ete.j:

gititude
indicated airspeed
magnetie heading
racdio transmitter keving
piteh attitude
roll attitucde
vertica! ceccleration
longitudingl aceeleration
stabilizer trim position

or niteh control position.

Although the Safety Boerd is encouragec by the FAA's notice of proposed rule
making {(NPRM) concerning CVRs on newly manufactured multiengine, turbine-powersd,
fixed-wing aireraft operating under 14 CFR 133, it is concerned that g final rule has yet
to be issued. Therefore, the Safety Board urges the FAA (o expedite its implementation.
Further, the Sefety Board believes that the matter of prewiring newly manufactured
aireraft, as defined in Safety Recommendation A-82-107, for ﬁvenma} acceptanee of a
generei aviation flight data and cockpit veice reeorde? retz'ofiz', has been neglecied. The
Safety Board elsc reiterates Sefety Recommendations A-82-109 ﬂ*ough -111, Untit
further getion is teken, those recommendaticons sre being held in an "Open—Uneccepisble
Action” status

The Safety Bosard believes that a CVR would not onlv heve been & vaiuable tool
in anaiyzing this aceident to determine why it cecurred, but that it would be 2 positive
foree in developing mesasures io prevent similar eecidents in the future. Until the FAA
"equres the instaliation or axrimes voluntarily insteli CVRs, similer zeeidents may cecur
and important preventive measures will go undetected,

L 21
Li

2.14 Ground Proximity Warning System

As a resuit of tris end two other epproach phase sccidents involving scheduled
domestic passenger commuter flights operating under 14 CFR 135, w‘nc!’* oeourred
between August 1985 and March 1588, and in which 25 persons were fatally
injured, 26/ the Ssfetv Board believes that the time has come for the FAA znd the
commuter airline industry to eddress the instaliation of ground proximity warning svsiems
{GPWS) sboard those aireraft commonly used by the commuter girlines for the
commereigl fransport of 30 or fewer passengers. While Henson flght 1317 was {lying
toward rapidly rising terrain,

26/ Aireraft Accident Reports—"Bar Harbor Airlines Fiight 180%, Beech BE-93, N3GOWP,

Auburn-Lewiston Municips! Alrport, Auburn, Maine, August 25, 1‘3 57 (NTSB/AAR-86/85)
and Simmons Airlines, Embrager E‘A&B-—ll"?- N1335P, Alpena, Michigan, Mareh 13, 1338
{currently under investigation).
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o ""f':itrans'c“et’ver,anmdiator,anantem,anéambox. Presently, there is no requirement.

'A'j;foraraﬁoaiumetermtwhmmered multiengine airplanes earrying 30 or fewer
passenzers.. Becanse of the relatively high costs assoeiated with this equipment, the

L - ‘protection of a ground proximity warning device is not provided in maost airplenes in the

L -commuter fleet. "Although installation costs were previously prohibitive for both the radio

altimeter gnd: the ' GPWS on small airplanes, the state-of-the-art of both the commuter -

. industry and ground proximity warning devices have progressed to the point that newly
. manufectured airplanes used in the commuter industry should be required to have such

: _;.f}'eanipment,andcm&rahonﬁmﬂdbegwentoretmﬁttmgoléermhmmam,'
- .. - basis. . The RAA 'documented about 1,745 such sirplanes in the entire commuter flest in~ -
B . Mnmb&lnsme&sedfmml&é?md&%g&!aﬂonmlmandis{mw .

- .- reach 2,300 ‘aircraft in 1995, There sre now sbout 179 commuter air earriers operating.

; undet 14 CFR 135.” ‘The cost of the ecpnpmem‘. and mtnﬂatmn of & grwnd pmx:mxtg
e wmdevme is eshmated at under $1& 2690

] »j;;we:eﬂwreaﬂtofomioad._ , _ A
c2. 'ﬁaerevmsmewdeneeofagowerplantmaﬁmmhm

o ‘,3."' . qupeﬂerbladelmpaetanglemarkswereem;stentmthopemtmnmme -

- Towr pitch {approach power} regime.

mmmmmmmemmﬂmemwmmmm g .
Ty FE,..! | .
R Mmmofmmmmﬁmw@mmm&my
. Bom:ﬁexammed the ‘alerting foatures of -2 GPWS manufacturer snd applied these
f";zw@mmmmmmﬁ&mmx In the esse of the Henson - -
- aeeidenty the ‘manufsefimer's steéndard GPWS would have activated spproximately 28 .
. -seconds Before impee; with a ™terrain™ warning. “{See figures 7 and 8.) The seme GPWS .
- #ould have sctivated at’least 18 seconds——and possibly as. much as 17 secem?s—-hefore .

‘ 1. 3 ,'me:e w&s ne evxéeme of an m—ﬂxght structural failure or m}fmactm |
- before contact with the trees, and aﬂstrncm’sepamnmsexam,

. 4. There was no evidence of any pre—:mpaet faﬂure or malﬁmeﬁozx of ﬁ:e'i o

- naxrpiane's electncsl, ﬂ:ght contro}, mstmment o'-nemgaﬁon systems,
o .5 ;:‘Mamtemnce records ‘revesled mo recent maintenance or open

e Allmmntenaacecﬁs&epmeswmd:mavhaveconm'buted toﬂnsmdem.

20T 8 The radio installations on the. right sides of the instrument panelsm;,,‘“
e *Henm’sBeechS%werenmmtandar&and,mﬁmacmdentanphne,mefﬂ.

R e installation was not PAA approved.

o ?.Two VHF mwganoa radio displays and one ADF gisplay instslled m«theg s
SLLls Akﬁs:deaftheeaptam’smtrmnentp&nelwerenotJiasmtableiocatzm:f“’”

o LN i :.for use by the first officer in the execution of an instrument approae}x.

W
[

I

-
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mm&mgmmmwmwmmu A cropnd proximity
md&&mﬁm@h&gﬁ%&tﬁe%m&g&mmﬁ*mmmm
flighicrews® attention to the possibifity of ground sontact in time to gvoid an gecident.

As gn example of the terrain protection sfforded by GPWS systems, the Ssfety
Boerd exsmined ihe slesting foatures of a GPYWS manufseturer and applied these
specifieations to the three secident scensrios {Le., flighineths). In the csse of the Henson
aecident, the memufacturers stendard GPWS would have sciivated spproximately 2§
seeonds before impee: with a “terrain® warning. (See figures 7 and 8.} The same GPWS
wouid have sotiveted at leest 10 secondk—and possibly 85 much g 37 sesonds—before
impact in both the Bar Harbor and Simmons Afrlines sceidents,

A GPWS or similar device reguires the instellation of 2 redio altimetsr, a
transeeiver, an indicstor, an antenns, and a volee box. ’»’mﬁv.ﬁzere.smm&nt
for & radio altimeter In tizbine powered multiengine sirplsnes ecarmyying 30 or fewer
passengers. Becsuse of the relstively high costs associated with this equipment, the
protecticn of a ground proximity warning device is mot provided in most sirplanes in the
sommuter fleet. Although instalistion costs were previously protibitive for both the radio
altimeter and the GPWS on small sirpisnes. the state-of-the—at of both the sommuter
industry and ground proximity warning devices heve progressed fo the point that newly
manufactured airpisnes used in the commuter industry should be required tc have such
eqipment, and consideration shouid be given o retrofitting oider girplenes ca & priority
basis. The RAA documented sbout 1,745 sueh sirplenes in the entire commuter Neet In
1385, ﬁntnmberhasmesseﬁzmml%?mdewg&aﬁma*ﬂﬁmﬁ:sfmm
regoh 2,360 gireraft in 1995, There gre now ghott 179 commuter gir carviers speraling

14 CFR 135. The occst of the eauipment end instslistion of 2 ground proximiiy
warning device is estimsted at under $10,500.

3. CONCLUSIONRS
31 - Findings
1. There wses no evidence of sn in-{Eobt structurg! faihwre or melfunelion

before contact with the trees, and &1l structurs® separstions exsmined
were the result of svericad.

2. There was no evidence of 2 powerglent maelfunction.

3. Propeller blsde impaet angle marks were consistent with operation in the
low pitch {approach power) regime.

4. There wss no evidenece of any pre-impzet fathure or malfimetion of the
girplane’s eleetriesl, flight control, instrument, or nsvization systems.

5. Haintenence records revealed no recent maintensmee w0 Open
meaintenence diserepancies which may have contributed to this aceident.

8. The redic instaflstions on the right sides of the instrument panels in
Hensons Beech $9s were nonstandsré and, in the aceident airplane, the
installation was not FAA approved.

7. Two VHY navigatior radio displays and ope ADF Jisplay nstalled on the
left side of the cepisin's instrument panel were not in a suitsble Jocation
for use by the f{irst officer in the execution of an instroment approach.
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14,

15.

17.

28&.

2.

22.

A postaceident exzmination of the navigation redicz wes net conclusive
=~agarding the frecuencies selected before impact.

At the time of the zecident, instrument metecrclogioa! conditions in the
area of the acecident exisied frem the cloud hases af. about
2,000 feet ms.l. to the cloud tops af enout 5,000 fest ms.l

At the time of the seeident, there was no significant windshear and no
turbulence, other than light chop, in the gecidant grea.

Weather conditicns on the epprosch inte SHD weve probably slightly
worse than the surface chservaiions fzxXen 21 the airpori.

Airframe ieing was not s factor in the aceident.

There were no reported outeges of the ILS at the time of the lending
spproach and the facility was fourd {o be operating within iolereneces
preseribed by the FAA.

The &ir traffie oconirpiler wss properiy certificsted and medically
gqualified to perform his duties and ell ATC procedures were
aceomplished in secordance with FAA Handbook T116.83.

The ground track of the sirplane gutbound from STATUT and eontinuing o
the end of the radar recording wes imprecise with respect to the
published procedures.

At two points in the approach after the airplane wes owvt of radar
contact, the eaptain asked the air fraffic coniroller for heip in
determining the airplane's position.

The zirplane never intercepied the true localizer and descended below
the procedure tiurn gititude before it intercepted the Hontebelio
VOR 043° rsdial and below the glideslope intercept gititude and/or the
final approzeh fix erossing altitude {in the event they were stiemptling a
tocalizer-only approachi.

The Tiighterew did not report passing STAUT, the final eppreach fix.

There is sufficient evidenece to suggest that the flighterew wss
navigating off the Montebello VOR 045° radial rather than the
Shenandaah LS,

The fighterew weas currently certificated and met all existing
~aquirements of the Federsl Aviation Regulations and the companv to
eonduet the flight.

Becsuse of the rapid turnover and the reduction of minimum experience
required of Henson's entry level pilots, the qualifications of flighterews
wepre lower than in the recent past.

The first officer had low time in the operation of the Beech 88, and both
pilots had imited time in their respective positions as eaptain and first
cfficer.
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23. Henson was not thorocugh in its selection and sareening of pilot
cardidates.

24. The quality of flight treining at Hemson was deficient and had been
further degraded by the rapid turnover of instructors and check sirmen,
as well 8 management personfel.

25. Because of high cockpit noise levels and the absence of an interphone
system, verbal eommunication was difficult in the eockoits of Hensons
Beech 99s, and the pilots? conversation eould be overheard by passengers.

26. The captain was experiencing some significant events in his life at the
time of the aceident which may have affeeted his performance.

27. ‘The first officer had some financial eoncerns and some unresoived
medies] eoncerns which may have affected her performance.

28. A therapeutic dosage of diethyipropion was found in the blood of the
first officer.

28. CAMI's fcrensic toxicology isboratory did not have adequate equipment
to detect the diet drug in the first officer's blood.

30. During the 3 months before the sccident, there was slmost no FAA
surveillance of Beech 99 cperations at Henson due to the demands of g
program to plece a new airplane on the flight line.

3i. The emergency responte was adequate considering the inaccessible
terrain in which the aceident occurred and the lack of an ELT signal due
to ity destruction in the impeact sequence.

3.2 Probable Cause

The National Transportation Safety Board determines that the probable cause
of this accident was a navigational error by the flighterew resulting from their use of the
incorrect navigational faeility and their failure to adequsately monitor the flight
instruments.  Factors which contributed to the flighterew’s errors were: the
nonstandardized navigational radio systems installed in the siriine’s Beech 92 fieet; intra-
eockpit communications difficulties associated with high ambient noise levels in the
airplane; inadequate fraining of the pilots by the airline; the first officers limited
multiengine and instrument flying experience; the piluts’ limited experience im their
positions in the Beech 99; and stress-inducing events in the lives of the pilots. Also
contributing to the accident was the inadequate surveillance of the airline by the Federal
Aviation Administration which failed to detect the deficiencies which led {0 the accidant,

4. RECOMMENDATIONS

As a result of its investigation, the Safety Board reiterated the following
recommendations to the Federal Aviation Administration:

A-82-10?
Require that sil muitiengine, turbine-powered, fixed-wing sircraft

certificated to carry six or more passengsrs manufasctured on or
after 2 specified date, in any type of operation not currently
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raquired by 314 CFR 121,343, 122.333, s&nd 135,151 to have a
eockpit voice recorder and/or a fiight data recorder, be prewired
to seespt 3 “genera!l avistion™ cockpit voice recorder (f also
certifieated for two-pilot cperation) with at least one channel for
voice commumieations transmitted from or received in the girerait
by radio, epd one channel for audio signals from a cockpil ares
m:erophone, and a "general sviaticn™ flight dats recorder to record
sufficient data parameters to determine the information in Teble I
as a funetion of time.

A-82-189

Require that “general aviation™ cockpit vojee recorders {on aireraft
eertifieated for two-pilot operation) and fNight dats recorders be
instalied when they become commereisily availsble as standard
equipment in ali multiengine, turbine-powered {ixed-wing airereft
and rotoreraft certificated to earry siz or more passengers
manufactured on or after a specified date, in 2ny type of operation
not currently required by 14 CFR 121.343, 121.359, 135.151, and
127.127 to have 2 coekpit voiece recorder andfor 2 flight data
recorder.

A-82-110

Require that “genera?! sviation™ cockpit voice recorders be instgiled
as soon as they are commerciglly avsilsble in =11 multiengine,

B turbine-powered aireraft (both airplanes and rotoreraft), which are
currently in service, which are ceriificated to carry six or more
pessengers and which are reguired by their certifieate to have two
pilots, in any fype of operation not currently reguired by
14 CFR 121,359, 135.131. and 127.127 t¢ have a cockpit voiee
recorder. The cockpit voice recorders should have at lesst one
channel reserved for voice communications transmitted from or
received in the gireraft by radio, and one chanpel reserved for
audio signmls from a eockpit ares miercphone.

A-82-111

Require that "gencral sviation™ flight data recorders be installed as
soon &3 they are commereially aveilsdle in all multiengine, turbojet
airplanes which are currently in service, which sre certifinsted o
carry six or more passengars in any type of eperation not currently
required by 14 CFR 121.343 to hsve 2 flight dats recorder.
Require recording of suificient parameters to determine the
following information as a function of time:

altitude

indicated sirspeed

magnetie heading

radio transmitier Keying

piteh attitude

roll attitude

vertical scceleration

longitudinal acceleration

stabilizer trim position

or pite: control position.



Eatehlsh pr the OVl Asromedics! institure the espalillty w2
parform state-of-the-art toxicolsgiesl tesis on the Dlood, urine
end tissue of pilots Involved in fatel zeecidents o determine {he
levels of both lieit and fiielt drugs st both therepeutie and
ghnormeal levels,

5-84-84
REeview the rescarch gnd literature on the potentizl elfects on pilot
perfpemanece of both lcit and Ileir & in both tF-rma2pestie gnd

abnormal levals, snd use that to develop &nd zerively disseminate
e pileis usshle guidaiines on potential drmy intersetions with
otloting abiiicy.

Alse, the Sefety Boerd made the following recommendations:

—to the Feders® Aviation Administrgtion:

Anend 14 CFR 13% io reguire periadie instvument proficieney cheeks io-
il Seecnd in Command pllots reguired in commuter gir carrier
oparetions. {Class T, Prigrity Aeton) [A-85-88)

Issue an Air Carrier Operations Bulletin-Pert 135 directing sl Principal
Onerations Inspoctors io reguire thet Pilots In Command, 2s well es
Second iIn Command pilets, De tested and be recuired to demonstrate
proficiensy in fiving instrument spproach procedures o the standsrds
that are commensurate with the pilot certificate recuired for their
respective pilot positions. (Class I, Priority Action) (A-86-83)

Issue gn Air Carrier Operstions Bulletin-Part 133 diresting e Principal
Cperations Inspectors e recuire commuter air carrier operators to
deiinegte in their Operstions and Training Maneels missed epprosch
aorocedurss commensurate with Pilot in Command standards., (Class T,
Priority Action) {A-85-120)

Hevise Parsgraph 72 of the Air Carrier Operations Inspecics’s Eendbook
Part 135 {8436.1D) te include guidance to Principal Operstisns Inspectors
regarding the standards end level of precision ‘o which Piicts in
Commend and Seeond in Commend pilots should be tesied Suring
instrum “at profisieney cheeks., {Clase I, Pricrity Aotion) {A-85-101)

issue an Alr Cerrier Operations Bulletin-Part 135 to verify that
commuter air carrier cperators use gppropriate vision-restricting devices
for their pilots during Initiel end recurrent flight instrument training.
{Class I, Priority Action) (A-86-102)

Expedite the program which proposes standards for the use and
evaiuation of gireraft flight simulator devices to be used n training
programs of 14 CFR 135 operators and, in cocperation with the Regions!
Airline Associstion, encoursge and assist operators to sequire flight
simulator deviees. {Ciass IL Pricrity Action) (A-85-103)
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Principal Maintensnce Ispectors (PMI) to be alert to signifieant
deviations in coeckpit instrumentstion &d equipment insteTations of
commuter sir ¢ereiers, The maintensnee builetin should provide
guidanee with respect to the humsan engineering orinciples which are
desirabie in achieving eociopit stendardization and which would tend &
eliminate piiot errars in the interpretaiion of ecockpit instruments and
the operation of equipment. The bulletin should direct PMis to
eneoyrsge commuter opergtors io provide standardization of eockpit
instrumentzstion and ecuipment in their sirplane fleet to the grestest
extent possible. {Cless 1, Priority Action) {A-86-104)

Issue an Air Carrier Operations Bulletin-Pary 135 t&ree*mg Prineipal
Operations Inspectors {o ensure fthet commuter air carrier {reining
programs specifically emphasive e differences existing in cockpit
instrumentstion and equipment in the fleet of their commuter cperators
and that these training programs cover the human engineering aspeets of
these differences and the human performanece problems sssociated with
these differences. {Clgss I, Priority Action) {A-86-195}

Amend i4 CFR 135.83 to require thet sll required erewmembers have
aecess to and use their own set of pertinent instrument approsch charts.
{Class U, Priority Action) {A-86-198)

Tssue an Air Carrier Operations Buliefin-Part 135 directing 81l Foincipal
Cperations Inspectiors to caution commuter sir esrrier operstors that
have instrument flight rules suthorizaticn not ‘o schedule on the same
flight crewmembers with limited experience in their respective
positions. (Class I}, Priority Action) {A-85-107)

Issue an Air Carrier Operstions Bulletin-Part 135 reguesting Principal
Operations Inspectors to put special emphesis o their cheek zirmen
program to assure that company pilots ¢ o evaluated properiv and that
check airmen apply the training and check ride standsards in e striet and
standardized manner. {(Class H, Pricrity Action) {A-86-1£8)

Amend 14 CFR 135.153 tc require gfter a specified date the instellation
snd use of ground proximitg warning devices in ail multiengine, turbine~
powered fixed wing airplanes, eert:f‘eated to carry 18 or more
passengers. (Class II, Priority Action) (A-86-109)

Until the objectives and goals of the Safety Aetivity Funetional
Evaluation program sre fully realized, estsblish snd require, as =2n
interim messure, 2 minimum level of direet surveiliance, in terms of
required tasks as well as personnel levels, 1o adequstiely oversee
commuter air carrier operstione. {Class II, Priority Action) (A-86-110)

Develop and issue guidelines to Air Carrier District Offices to provide
for a minimum level of continued direct surveillance of commuter gir
carrier cperators when the Prineipel Operations Inspectior is oceupied
with other duties for extended periods of time. {(Class II, Priority
Action) {A-86-111)
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Condat noize messrement surveys of all makes and models of sirerafl
used in 14 CFR 133 passenger-carrying operations which are now not
exptinped with functiching crew interphone systems. (Class I, Priority
Action) {A~85-112)

Regurire the instailatien and wse of crew interphobe systems in the
cockpits of these aireraft which gre mwmed Im 14 CFR I
Da -enger-carrving aperations ard in which the noise levels 2xceed &
preferred frequency speech interference level of 78 a2t any power setting
and flight condition, and remove the erew interphone system as zn item
on the Master Minimtrn Equipment List. {Clsss IL Pricrity Aetiond
{4-85-113)

Estgblish specifis requirements for the piacement of nighttime visihility
mekers ut zirports where preexisting markers gre not svaflsble snd
transmissomseters sre not utilized with specis! consideration for
accurately messurirg the surfsce visibility in the vieinity of the
epproach end of instrument runways i assure thet the peblished
visibility minimums for an airport sre met. {Cisss I, Priority Action)
{A-26-114)

Amend the definition of rader arrivel in Air Treffic Contro! Bandbocok
7118.85D io inciude a2l instrument flich! rdes sreive’s under radse
contraet. {Class II, Priority Action) (A-86-113)

Amenc the definition of nonrsder areival in Al Traific Control
Handbook 7118.55D {0 include only srrival airerzit thet sre not in radar
contact. (Cass I, Priority Action) {(A-85-1158)

Amend Section I, Reder Arrivels, of Air Traffic Controt Handbook
7115.85D0 to reguire that, when deviations from the iooglizer course by
instrument flight rules arrivals are noted and the controller eleets to
veetor the airersft back to the Iscalizer course, the intercept eriteriz of
paragraph 5-121 be gpplied, (Ciass 1, Pricrity Action) {A-886-11T)

Amend Section 5, Eadsr Arrivals, of Air Traffic Contro! Bandbook
7110.65D, to require that when 2 devisuon ocdcurs from the loeslizer
course by an instrument flight ~ules arrivais and the aireraft cennot be
vectored hack on course within the parameters of peragraph 5121, the
piiot be informed that he sppears 1o be toc far off course for a spfe
?pnmach )zmé be ssked his intentions. (Class Ti, Pricrity Asction)
A-86-118

—to the Regionml Airline Association:

'n cooperstion with the Federsl! Avistion Administration, develop
eomprehensive industry standards for initial and recurrent dilet treining
programs. {Class I, Priority Action} (A-86-119)

Work with its membership to encourage the use of fHeht simulators or
Advanced Trzining Deviees in the pilot training programs of eommuter
airlines. {Class fI, Longer-Term Action) {A-86-120)
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Encoorage its membership io provide, o the gresfest extent possible,
mmﬁwvﬂmmﬁmmwﬁmmmﬁ
their sirplane {leets. {Class H, Priority Action} (A-88-121)

Encourege its membership to institate s peliey of pliot seheduling which
would prevent the seheduling on the same Tlight of codipit crewmembers
with limited experience in their respactive positions. {(Clisss 0T, Priceily
Astion) (A-28-122)

BY TEE RATIORAL TRANSPORTATION SAFEY. BOARD

/sf II¥ BURNETT
Chairmen

#¢/  PATRICIA A, GOLDMAN
Vige Chairmen

f57  JOHN K. LAUBER
Fembar

fsf  JOSEPE T. NALL
Wember

Sentember 30, 1986



-§1-

5. APPENDIXES

APPENDIY A
INYESTIGATION AND EEARING
1. Investigation
The National Transportation Safety Board was notified sbout 1130 on

September 23, 1%85, that Henson Airli: - flight 1517 had failed to arrive at its
destination. A fyil investigstion team was seat from the Washington, D.C., headquarters.
Safety Board specislists were assigned to chair groups in the following aress for
investigation: operations, human performance, systems, struetures, powerpiants, survival
faetors, air traffic control, maintensnce records, and weather.

The following parties were designated to participate in the field phase of the
investization: the Federai Aviation Administration, Henson Airlines, Beech Ajreraft
Corporation, the Air Line Pilots Association, Hartzell Propeilers Product Division,
Airwork Corporation, Pratt and Whitney, the Virginia State Polie2, and the Shensndoah
Valley Airport Commission.

2. Public Hesring

A 2-dsy public hearing was conducted in Herrisonburg, Virginia, on
February 5 and 6, 1986. Parties represented at the public hearing included: the Federal
Aviation Administration, Henson Airlines, the Reech Aircraft Corporstion, and the Air
Line Pilots Associaticn.



APPENDIX B
PERSORNEL INFORMATION

Caotain Ylactin E. Burns, IT

Captain Mertin E. Burns, Il 27, held Airiine Transport Pilot Ceriificate
Ko, 216788831 with an eirplane multiengine land rating and with commercial privileges in
single engine 1snd airplanes., He held a Flight Instructor's Certificate with sirplane single
ané multiengine end instrument ratings and & Basic Ground Instructor's Certificate. He
heid a first class medical certificate with no limitations.

first Officer Zilda A, Spadarc-Wolan

Tirst Officer Zilda A, Spadaro-Wolan, 286, heid Airline Transport FPilot

rtificete No. 1253606060 with airplene single and multiengine iand ratings and with
Commercial privileges in single engine sea airplanes. A First Class Medieal Certificate
was issued on August 27, 1685, with the limitaticn that she must wea~ corrective lenses
when exereising her airmarn privileges. Waiver No. 40D48425, issued on April 17, 1885,

n

wrag in affaat for defeetive distant vision {28/200 corrected to 28/00 bilntarally).

Station Agent Mark Rapert

Hensg 1 Airlines Station Agent, Mark Rapert, who was on duty at SHD before
ané at the time of the accident, was hired by Henson on September 1, 1681, and was
certificated by the NWS to make wesather observations on December 9, 1981,

Air Traific Coniroller Stanlev Sowers

The Gordcnsvilie Low Altitude Sector Rader Controller {R31), Stanley Sowers,
who last hendled the fligit, was a full performanece level (FPL) Air Traffic Control
Specislist (ATCS) employed by the FAA for shout 4 years. He had qualified for his
position about 2 1/2 years before the sccident and was medieally qualified to hold his
position.
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APPENDIX C

AIRCRAFT INFORMATION

Beecheraft BSQ Airliner, manufscturers serizl No. U-156, was originaily
purchassd from Beech Airersft Corporstion on May 30, 1974, by Pocono Airlines and was
assipned registration no. N339PL. Henson Airlines scquired the airplane on
December 2, 1981, and changed the registration number {o N33%HA. The airplane was
manufaetured under 14 CFR 23 and was issued a Standard Airworthiness Certificate in the
MNormal Category on May 3, 1874. As of September 22, 1985, the sirplans had
aecumulated = total time of 23,455.1 hours and had been subjected to 41,215 landings.

Two Pratt and Waitney Aireraft of Canade Ltd. PTS52-27 turbopropelier
engines, serial Nos. PTE-40184 (left) and PCE~406029 (right,}] and two Hartzell
HC-B3ITN-3B propellers, serizl Nos. BU2537 (3eft) and BU4641 {right) were installed.
Three Hartzell Ti01738-8 bisdes were instalied in each of the propeilers. This model
engine develops 580 shaft horse power {SHP) on a standard day.
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APFTERDIX D

ATC TRANSCRIPT

WASHINGTON ARTC CENIER
ieesburg, Virginiz 22073

Scbwct TRARSCRIPTION coaceraing the accident involving Ba
ERAZiI?, Begcehceraft Adrliner on Septedber 23, 1983
From fharles R, Reavis A o gnr-523

Afr Traffic Mensger, Washington Cesnter, ZDC~1

Te

This transcription covers the time period freom 3eptember 23, 1985,
approximarely 1345 GMT uaeil approximately 1428 GMI. The times on the
master Voice recording tape are erratic and mor gzlways reliable. Times

in parentheses are approximate, calculated by stop-watch sad computer
datz .

Agencies Haking Transmissions Abnreviation

Washingron Air Route Trazific Control
Center, Casanova iLow Radar/Handoff
Conrroller R/132

Washington £ir Reuze Traffic Control

Center, Gordomsville Lou Radar/Bandof$
Controller R/L3]
Washington Alr Route Treffic Control

Center. Gordonsville Low Kadar

Controller R3:

Henson Cme Five One Seven HRALSLIY

I HEREBY LERTIFY chat the following iz a true transcription OfF the
recorded conversation pertainiag to the subject aircraft accident.

7

DONALD K. SREGORY

Quaziity Assurance Specialiszst
Tizie

{1343:00} Begin trasscription



(1345200

{1347}

{1348)

{1349}

11352:14)

{13562:15)

(135%:23)

(1351)

(1352)

{1353)

(1356}

1357:35

1355:2¢

{1357:42)}

-65- APTENDIX D

Tegin transcription

HL.Al1517 senscen fifteen seventeon six thiocusans

R/LLC2 Henson Tifteen seventeen at SIX thousand
wasnington ident altin=ter at Shenandosa
three zcro cne riner

HiB1517 one niner thank you

R/L 32 renson fifteen seventeen contact Washingten
Center one two fouz goirnt two five cood cay

nnalsl? tucnty four and a quarter: good day

HNE1B17 t7ash Henscn {ifteen seventcen with you SIX
thousand




{1357:54)

{1357:35)

{(1357:58}

{1358}

(1358:14)

{1406}

{14.:1)

{14¢2})

{1403:25)

. (1423:28)

{14C04)

{1435}

x/L31

HEA1517

R/L3

HNA1817

R/L31

HivA1517

~66~

tieanson fiftecn seventecon ¥Wazhington Center
Shenancoan Valley weather is estisated two
thousanc overcast two miles foo and naze
tenperature six tihrce Jdew goint nissing
winds are calm altineter three zero one
niner

one nine and we show established on victor
one forty three is it possible for lower

1’11 nave it for you In five nmiles

Ckay

Yenson Tifteen scventeen you're cleared to
the sShenandoana valley airport via victor
one forty three CERJL direct Cross CrfgL at
cr akove five thousand cleared fcr approach
Shenangcalr valley airport

Okay we'll Go all of the above fiftcen
seventeen

Hfnson fifteen seventezen radar services
terminated regort cancellation arrival time
this frequency if unable througn flight
service

Roger that we'll call you later
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{1405}

(14€7)

{1428}

(1429)

{141¢)

{1411}

{1412

{(1413)

{1414:17}) R/L3L iienson fiftecen scventcen ¥asaington

. {1£14:17) HUAR1317 4o ahncadc

(14i4:1¢) &/L31 fifteen seventeen say your gesition

{1414:1%) HNALYSLT ah we were jonna asx you we're shovin
a little wesnt of course thne inbound course
nere

{14314:2247 R/L31 Okay sir uncerstand your iabound now

(1414:25) HXAlS517 ah yes we're turnin ipbound now sir

(1414:25) R/L31 Regort vassing STAUT nlezase

{1414:26) #MNALS17 Royger that

(1415:51) mialsi?y ~asn Center Henson filitcen seventoen

(1415:52) R/L31 was that air virginia fiftecen fifte=n
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{1415:53) HN#1517 Heanseon Tifteen seventeen
f1415:54) R31 Henson Tifteen seventeen go ahead
§1415:55) HLALSLT ves SI; you're saowin us east OfF the

inbound couzse over the Valley

{1415:5%) R3f genson Tifteen seventeen racar contact
IS lost | €o not sece ya

{1416:0u) HNALS17 Okay reger that thank you

(1417:48) Rr31 Henson fifteen seventeen ah have you been
established now on the 1Ls if not ah
suggest you execute a missed approach

{1418:04) R31 tenson fifteen seventeen washingicn

§1419:02) R31 #enscn fifteen seventeen Zashington ‘

{1424¢)

{1421}

(1422:25} R21 Henson fifteen seventeen Kashnington

{1423)

(1424)

(1425)

{1428)

{1427)

{142&) End transcription
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WRECKAGE DISTRIBUTION

HENSON AIRLINES INC.
BEZCHCRAFT B82 N33%HA
GROTTOES. VIRGINIA
SEPTEMBER 23, 1985

COCRDISATES:

38¢ {3 35.TON
78° 46 37.50W

SHEET LEGEND

#3—2ASE OF UPROOTED TREE ~ 50' LENGT
1.—-MOSE LANDING GEAR/TIRE
2 —w0 1 ENGINE (SN 40184)
2 —COCKPIT AREA
4.—Lid WHEEL WELL/LANDING GEAR
5 —~WING SPAR STRAP (INTACT)
6.-~INBOARD FLAP SECTION (RH)
7 —R WHEEL WELL/LANDING GEAR
8 —WING CENTER SECTION
9 —VEATICAL STABILIZER
10 —TOP AFT FUSELAGE SECTION
11 —~NO 2 ENGINE PROP
12—NO. 2 ENGINE {SN 40023;
13—MO 1 ENGINE PROP/REDUCTICN GB
14 —RUCDER & TRIM TAB
15—+ CUTBOARD FLAP SECTION
16 —NOSE AVIONICS COVER
17.—QUTBCARD SECTICN —LH STABILIZER
18 —OUTEOARD WiING TIP SECTION (LH)
18.—TAIL SONE STRUGTURE/FWD OF STABILIZER
ATTACH POINT
20 —R!IGHT STABILIZER & ELEVATOR
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APPENDIX F B N

WEATHER INFORMATION
The SAWRS at SHD consists of:

A, Two aircraft type altimeters ealibrated in August 1984 and
September  1984. Comparison readings were taken on
September 23, 1985, and the notation on the Surfsce Weather
Observations form (MF1-10C) indicated that both read 30.17 inHg.

B,  Windspeed and wind direction readouts.

C. Instrument shelter with thermometers.

B. Ceiling light and a clinometer.

E  Weather balloons.

¥.  Visiiity reference charts.

G.  Wind sensor locaied on top of the main terminal building.

The S8HD SAWRS was inspected by the NWS on March 22, 1885, and by the
FAA on September 21, 1984. The. NWS rated the station as "exeellent.” The report noed
that the equipment was in good working order and that the station was well maneged.

An automatic weather observing system {AWOS), manufactured by ARTAIS,
Ine. of Columbus, Chio, is located in the FBO building at SHD, The following perameters
are generated by the system: time, temperature, wind direction, wind speed, and
altimeter settii. Transmission of the information is accomplished by a computerized
voice which can be aceessed either by telephone or the locator (NDB) at the outer marker
(LOM.) The system requires both snnual and quarterly maintenance. The last quarterly
maintenance was performed in November 1984.
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APPENDEX G
AZRCDEOCME WNFORMATION

SHD is locsted at 38%13'8" north iatitude snd 78™3'8" wes? longitude. Field
elevation is 1,201 feet m.s.l. There is one runway designated ss 4 end 22, with 8 magnetic
orientation of 045® snd 225° 1t is 6,062 feet long by 15G feet wide, is eonstructed of
asphelf, and is grooved. it is ecuippsd with a high intepsity runway Iighting system
{#iRL). Rupway 4 has a medium intensity aporeseh: lighting system with runwey
alignment indicstor Hghts (MALSR) and & four-box Visual Approach Slope Indicator (VASEH
on the left side of the runway with a 3.0° spproach angle and a threshold crossing height
of 80 feei. There iz a pole obstructing the approach. The centrol zone is effective from
1108 to 2400 Z dsily (1 hour earlier during davight saving time).

The airport eurpently maintair & Ansul 480 Dual-Agent
Firefighting /Secuvring Vehicle, which ie mounted ¢cn a 4-wheel driver chassis and contains
1,358 pounds of Purple ¥ dry chemiesl and 260 gsilens of FC 14 mlghtwater,” It is

zinped with proximity suifs, hand-held fire extinguishers, bLreathing packs, and rescue
rools.

&

The girport iz owned and operated by the Shensndosh Vailey Airport
Commission, which alsc oDerates the FEOG.

{The above informstion is exesrpted from the United States Government
Fiight Information Publicztion, Alrport/Facility Directory, Northeest U.S., and it is
subject to change.)
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cluss rating, who seeks an sirship clasa
rating, muat meet the requirements of
paragiaph (b)Y of this section ws
though seeking a lighter-than-air cate-
gory rating,

(d) Type rating. An applicant for a
type rating to be added on his pilot
certificate must mest the following re.
quirements:

(1) He must hold, or concurrently
obtain, an Instrument rating appropri-
ate to the alrerafl for which a type
rating Is aought.

(3) He must pass o flight test show-
lng competence in pllot operations ap-
propriste to the pilol certificats he
holds and to the type rating sought.

(3) He musi pass a filght teat show-
ing competenre Ly plot cperations
under instrument flight rules In an
alrcrafi of the type for which the tyne
ratlog fs soughil vy, Iz e come of 8
dlngle pliat statlon aleplans, meet the
requirements of parsgraph ()3} (1} or
(ii) of this rection, whichever is appli-
cable,

{1 The applicant muat. have met the
requirements of this paragraph in s
multiengine airplane for which the
type rating is reguired,

(i) If he does not meet the require.
ments of parsgraph (dX2) of thip
sectlon and he teeks & type Iating for
& single-sngine sirplans, he muat meet
the requirements of this subpacrgraph
in elther % single or muitiengine sir-

plans, ard have the recent instrument
sxporiones  sot  forth In  § 03.6%0),

when he applles for the flight test
under parsgraph (d42) of this section,

(4) An applicant who dost not meet
the requirements of paragraphe (4) (1)
and (2) of this secilon mey obtain a
type rating JNmited o “VER only"”
Upon meeting thess xiroment re.
duirements or the requirements of
§ 41.73(e)2), the "VFR only” limita.
tion may be removed for the partien.
Iar type of sirerafi in which compe.
tence Is shown.

(5) When an instrument rating i
fusued to the holder of one or more
type ratings, Lhe lype retings on the
amended cortifieate besr the lmlta.
ilon described in paragraph {dM4) of
this sectlon for emch aftplane type
rating for which he has not shown hia
Instrument competency under thig
parsgraph.

14 CIR Ch, 1 (1-1-5 Rdiilon;

25145  Instrument rating requiressents,

{n) General. T be eltglble for an lg-
strument rating (sirplane) or an In.
strument rating (hellcopter), an appli-
cant must—

(1) Hold at lemst a cticrent private
pilot cortiticats with an sircraft rating
appropriate to the instrument raking
sought;

(3) Be able to read, spesk, and un-
derstand the ¥nglish language; and

(3) Comply with the applicable re.
quirements of Lthis section.

{b) Giound instruclion. An sppil-
cant for the written test for an Inatru.
ment rating must have recelved
ground Instruction, or have logged
home {udy in st lezat the tollowing
areas of asronautical knowledge ap-
propriste to the rating sought,

1) The regulotions of thils slinpler
that apply to flight under IFR condi-
ticns, the Airman's  Information
Manual, and the IFR air traffic
agatam and procedures;

(2} Dend rockoning sppropriste to
IFE navigation, IFR navigation by
radio alds using the VOR, ADF, and
ILS syatems, and the use of IFR
charts wnd instrument approach
pistes;

¢3) The procurement and use of avis.-
tion weather reports and forecasts,
and the slements of forecaating weath-
er trends on the basis of that Informa-

tion end personal observation of
weather conditions; md

{4) The safa and 2fficlent nperation
of alrplanes or hellcopters, as appro-
priste, under Instrument weather con.
ditione,

(¢) Flight instruction und ekill-—air
planss. An appiicant for the fHight test
tor an instroment rating (airplane)
must prasent a logbook vecord ceril-
fied by sn suthorized Night Inctructor
shiowing that he has received Instru-
ment fiight lnatraction In an airelane
in the following pllot operations, and
has been found competent in esch of
them;

(1) Control and atcurste maneuver-
ing of an sirplane solely by reference
to Instruments,

() IFR navigation by the une of the
VOR and ADF systems, inclo.)ing com-
plinnce with air traffic cont: . instruc-
tions &nd procedures.

Federal AvigHen Adwinkimtion, DOT

(3) Instrumen! approsshes to‘Pub.
ished minimums uslng the VOR
ADP, and 1L8 systeina (insiruetion In
the uge of tiie ADY¥ and 1LE may heve.
geived In an instrument ground bt ey
and Inetruction in the wse of the 1L8
glide slope may be recsived in an air
borny 13 stimulator),

() Cross-country {lying in simulated
or scttie) IFR condilions, on Feders!
Afrmays or as routed ATC, includ.
0% one such rip Of at least 260 mauti
cal miles, Inctuding VOR, ADP. &nd
1L8 spproaches ab diflerent airporta.

(6.)] Simuiate? emergencies, Including
the recovery TrOM unususl attiiudes,
equipment or Instrument wmwimfune.
tlons, losg of communlestions, and
ergine-oud emergencles 11 a muitien-
glne alrpline IS used, Md missed ap-
proach procedure,

(d}  Instrument instruclion and
eill—(heltcopler). An applcant for
the fNight test for an Instrument
rating (helicopter) must present a ing-
peok record certified to by an author-
ized Night instructor showing that he
has received instrument ftlght nstruc.
tlon jn a helicopter In the following
pllot eperstions, and has been found
competent In #ach of them:

(1) The wntrol and accurate mane..
vering 01 » hellcoptar sciely by refer-
ence | o {natruments,

() IFR nuvigation by the use of the
VOR and ADT systerns, {neluding mm
pilance with air traffic instructions
and procedures,

(3 Instrument approsches to pub-
Hshed minimums using the VOR,
ADF, and ILS aystems (Iinstruction In
the use of the ADF and ILS may bere-
ceived In an Instrument ground train-
er, and instruction in the use of the
iL8 glide slope may be recelved in an
sirborne ILS simulator),

{4) Cross-country {lying under eimu-
ated or actusl IFR conditions, on Fed-
eral airways or a1 routed by ATC, In-
cluding one flight of at lesst 100 nanii-
ca! miles, Including VOR, ADZ, and
ILS approaches at different sirporta.

{5) Bimulated IFR emergencles, in-
Auding  eguipment  malfunciions,
mizsed approach procedures, and devi-
dtions o unpianned aiternsies,

€} Flight experience, An applicant
for an instrument ratlng must have al,

§or7

%cl?st the following flight time a2 &
plist;

(1} A totsl of 136 howrs of pllot
fNight time, of which 50 hours are as
piot In command In crom-country
Night in 2 powered aircrafi with cther
than a student pilot certificate, Each
crosa-country flight must have s Iand-
Ing at & point more than 50 neutical
miles from the original departure
point.

(13 40 hour of simulsted or wetoal
fnatrument time, of which not more
than 20 hours may be lastrument In-
struction by an suthortred instnictor
in an instriecent ground Lzadner ee-
ceptable to the Adminisirtor.

(3) 15 hours ¢! Instrument flight n-
siruction by an suthorized flight in-
strucior, including al leest 8 hours in
an airplane or & helicopter, as sppro-
priste.

(1) Wriltlon teat. An spplicant for an
instrument - ating must pass » written

test appropriate to the lnatrument
ALNG SOUGRL DT LNE BUDIECIR 1N Wen

ground insiruction is veguired by para-
graph (b) of thiz pection.

(g) Practical lesi. An applicant for
an instrument sating must pass s
flight tzsi in an sirnlane or a helloop-
ter, 83 appropriate. The test must in.
ciude nstroment filght procedures se-
lected by the lnspector or examiner
conducting the tast to determine the
sppifcant’s abllity io perform compe-
tently the IFR operations on which in-
struction is required by paragraph (c)
or (&) of this section.

tHee. Mo, 11803, Amdt. ¢1-80, 33 PR 3101,
Feb. ), 1973, as amended by Amdt. €1-70, 47
FR 3488, Jan, 28, 1982 Amdt, 81-75, B0 FR
§9904, May 7, 1988)

88147 Cutegory [ piled suthorizstion re-
cuirerienta,

{n) General An applicant fov a Crle-
gory I piliot suthorization muat
hold—

(13 A pliot eeriiticale with an instra.
ment rsting or an alzline besnaport
piiot certificate; and

(1) A type raling for the airplane
type H the authorizstion is reguested
for & large alrpluzne or & smonil turbojet
airplane.

tb} Expertence reairements. Yxcept
for the holder of an aithine transport

SCT PU® 19 ¥4D #1 — SIJHEDXH
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&) Adirsordt snd tredfie pativin o
witeiis, jogiwdiag cobilabon wwohduies
prevaniions  ad  radlo  srmmunkes.
thors

L3 Upoos entintry fignd caecintions
anet

1) Energeary mooedures, soeh fo
paavies  felivegx toubbnoasal  woufange-
tiong, rasxlmum parformance rakeotfa
and tandings and she sated WE0Te 8y
ow alrapeerd wd high angles of atbsask,

(G Cididers (1) Preftght duties, i
clutting glider pmacmbly and greflight
L Lion,

1 Ghider launches by ground (anio
vl wiachi af by eero tows e app.
fast's cortitioste fa limited to the 2ind
of tow selected )

£33 Peovislon maneuvering, Lwluding
stiaight  glldes, turne to  heostings,
sleep Duraa, smead pulen’y o both direc.
tions;

(1) The correet use of suflplene per-
farmponre apeeds, fighl st oritically
slow atisgréeds, and the raoagnition of
wricd recuvesy Trom slalia entersd from
stradghl fUg kil and froin orns; and

(8) Accuraey epprosches and land.
fngs, with (he noer of the gllder
corlng Lo rest short of sad witidn 168
fevt of o Yine or rrk

(o) Atvships 1) Qround handbing,
sorbing, and preflight operations;

2y 2uinlght and level fiight, turns,
elisndwn, and degeehis, under VEH and
shraulated T condition,

31 Pakeolis ana landioge witi paosd-
tive and wilh negative otatbe itfe;

4 Tarms s flasre elyhs;

% Precheion w0 hestingy
warder ghraniated TRH oncediiore,

(&) Peepariug oand BlHng VR fHght
pinng, g comdiging with 1¥L ol .2
ances;

CEE FE faetio vavigktion el netro-
wient ARDNIHLCD Proccdures;

G Crosg oountry fhight operetions,
wndyr pibtodage, dend  reekanbng, wodd
racdio oicds, and

) Fraergency operations, eluding
eagine-out operaticng, free baliconing
v pbiahip, and ripecrd  prortedures
ey 1w witrninted),

¥ &rer Boloans, 11 Infinciug, vig-
kingg, arst mooting w free balloon;

125 Cirannd wied fHght crew briofuyg,

{3} Ascents,

13 Dyveunenls;

5 Landinga;

14 Crd £ § (To1o84 Edrion)

) Cyeration of stborpe hoster, if
Bodlooi 8 a0 cqisipad, ahd

Ui Bamevpeney tpebkthe, Leluding
ihe wee of the vipsord Oney e abres.
Inted), pnd revavery (rom & fermine)
velmaty degeent i & bakoon with i
sirtrorne hester % nsed.

£ELI%Y  Aluplune yeling Acrensuisl ex-

paptansy

{x) Grenerad. An aoticant 1oy & eom
eretsl pliot certlficate =it an afrx
plwne rating must hold & privete plint
certifivate with an a-plene reting. 3
he dorz not hold that certifivate and
mting he muat mest the flightl expei-
enee reguitenonty for & privets pilot
vertificate sud aleplone wmling and
pass the spolicabds writien axad pracll.
ea) teat prowaibed in Subpaat D of thir
part, In eddition, the apnliosnt roust
hold an tnstnunent rating (sirplane),
or the coupmerciel  pilel  certificate
tiiet in lesued 15 endorsed with & Himita-
tioan prohibithg the carriege of oas-
repger, for hire in sirpianes e cooxs.
fountey fllghia o more thas 50 pauti
cab miles, or at night,

(Y MHpnt dme o pllof, An sppilcant
for a coninencial ptlot certilicate with
ait nirplone reting muast have a {ntal of
at treat 250 hours of fight time by
pilet, wihich mey include fo! more
than 88 houvrn of instruction from en
putlwrized  fstructor n & geGuad
1tealnsr acceptable o the Adminlzics
tor. The total fiight thae s phiot aast
fowhude- -

(33 169 hours b powerad abvoeft, In-
cluding st least—

i) 50 hours o wieptanea, and

{11y i0 homs of Thght instrectiow and
prectice piven by &n duthorieed [ight
tratripotar th an shplane heving & re-
tractable landing gear, fisps, and &
controllable piteh propeiler; and

(2) %0 bours of fight astiuction
given by an authorized Glght tnstrog.
tor, leciuding -

Uy i0 hourz of tnstrigneat instrue-
tiun, of which at least & hourg mwust be
41 Night in atrpiancs, and

U 10 nowe of irstructicn b prepa-
roiton fuv the eoramercial pllot filght
Lot and

(3) 109 houra of pilet 1o commend
tivne, xchding at lewst:

(0BG hours in alrpiens.

Fadorolf Aueoion Mdmindsheton, B0

U B hovs of e Gty Thgtets,
fauh fiighd with & wdulding el & podod
prord then 03 nautioed mdizs frem Ahip
crlghnsl dipautore pwinl. One gkt
tawst have landingy et o mbolnsim of
thave points, orve of whikgh ko sl ket
G nmattoat snden froan Ahe ovigingld
depraiove peint Bodhe fiaht b wobe
ducted b Nuwall, or gt losel 2806 oapud
val miles frowm the ovieh Al Gepasture
point i it te conducted elawhore

¢HE 6 howrs of night Nyl Sodudiug
wi leaal 20 lxkeoffs widd Ihdethinee &3
sele reendyuletorl of the contachs,

8e0h, R132e), 631, 332 mant £07, Podora! AV
b Aot o 1533, w8 Rmiadnd 4B D
TESAORY, 143E, LLYY, pud B4 mred e B0,
Diepasteent  of Tiesopoiisiion Aol (48
U480 15507

ftroe. Heo LLEDE. faudt. 81-4G 53 PR %l
Feb. §, 1873, o ot tdadd by Aol &1-%3, 4%
Fil {60488, w14, 19%5a)

$E1NT Hulureveft reflape  Asekmetiond
L3 20 B

(&} H Hcopter, An epplteant for a
corunendded plled ceriificate with 2 hel-
feopter rabing migt have & tofal of at
Yeost 1BD Drowrn of et dmr an pllot,
ity

L 10 hoirs I powerod alrc e nsed
sb least 50 hovre in heHeopior,

(2 MR houts of pHot ln ootk
e, including » crose country fight
with endings at thise points, osch of
which iz more than 60 neuiice! ralles
from: ench of the other points,;

() 49 hows of fHght Onsteuction
fram on avihwrined Dlaht wiroucior,
Inctuding 16 hours In helicopiers, angd

4 10 houre s pliot i cowmnand n
helleop ters, Bweladlng--

) Five takeofis med landings mt
night; sawd

() Fakeoffa and Yentdings at tlwes
Gitterent airporie witdclhy seive hoih
Rivpianss snd belloopters sna

I Teheofls and bannbioen eb then
polntr othier thea alriws s,

Oy Gvoplanes. An epoleant for o
coremrreint pliot certiNe, o with & gy-
foplane rating vatst have 8 uoetal of ot
least M0 hours of Dight Vi ax phlot,
nclhudlog—-

13 100 hours In powered alroiadi;

(1 108 houra su pilot 1a command,
ncluding & crosscouniey Hight with
landings at three polnts, eoch of which

41

AT

B metns thawi B9 naulicel wilse e
vosghe of P eluey Yo pobate

(33 B howre &5 plol fu woieand in
Eyeapdbneg, nedudling.

£} Filghts with teYendfs sod st
frige ol theee dlflegwrt paead siiports
B ENPUE ULBOVEE plEpsi e s

ehy Theee QR with tohooffa and
Iovartioens BE @8 Birbovd with s opive -
g rond ol tover, and

4) wenty houes of Ddaht beloue
tion I gvigedonise, oloblae 6 bosrs
i preperelion for Lhe commrtefel
ptiot Figh teal,

FERIRY Gibdor eeiing Aesenamibial egpe
plewte,

An epplicap] for & consentizl pliot
errtticnte with o gplider reting sauwas
e el elther of (he followlhg seroapnatl-
enl waperienis yesaizesi nte

€53 & tolal of st Ieest I8 hoowe of
pHot e plorail  Incihadiog 3
Maure i glidere, sand & lotal of B6D
giider filghta va pilot & coinmanet ine
clutiog 25 Highty doaing ohich B
Ll were musda or

(ke & tolel of 200 hiowes ef piied Sne
fir froavier-thigeshr elvratl, teclvding,
¥ piddey fHgits e pliot i oukanaskd
v ing whivh 3507 tusies wetw mnde,

G  Abhip teilay Avevatnthad edpe
e N

An eppilonnt for s coutreralad pidm
verttiiosie i v slesbiki vathy it
heve n totad o ! el Sesst SO0 howe of
fitahd Clars ws pllot, feludiag..

%) Pty lusrw of fight tinae oy pllot
to whvakupg:

) 39 hewre of ftght thae popform.
trw Lhe duties of pllot in eosnasnd in
steahiboy, Biuding--

(1) 10 uowre of ercosdoandoy {Hghl,
end

21 10 howsn of ndghs Dght, ared

(e} o8 howrs of Daxtravsent me, of
witeh st desal 3¢ hours poust DE I
fiight with 30 hoare of that fhght e
53 mivahiic,

$21LI% Frae badloon vellmg: Asvonnyibes!
expenboines.

Al appites o for & coamersds) pliot
gertificate with « free bslioon railng
muast have (he following flght time e
pilet-



41089

ta) I & pus tadioon or & Lot sir bal
foon with an alrborne heater s used, »
total of st least 35 hours of filght time
3 pitot incheding--

117 2 hours in free batiovns and

{23 13 fiights i free batloorns, Ixdod-
inge-o

) Bix fighly undee the wupervlsion
of & coamumareial free balivon pllot;

Uh T'we wolo tlighta;

i1 Two fHehts of st least 3 hours
durgtion if & ges balloon Is used, or at
least 1 hour duration if & hot sir bel-
loont with an sirborne healer is "
nd

vy Oms secont under oontrol W
more han 10,000 [eel above the take-
off point i & ges balloon s used of
5,000 ferd abrove the take off point I a
hot alr balicoin with o alrborts
heater & used,

(b It » hot alr balloon without an
airborne henter b5 wsed, 10 fighia in
free batioons inciuding—

{1) Bix Nights under the supervision
of & copunercial free baloon pHot; and

123 T soln tiights,

£61.139 Commercial pilst priviepec and
Hpltations: Geoeral,

The holder of & cominercial plict
rertificate may:

(8) Azt sa pilct I command of sn
sircenft carrving persons or property
for compenastlon or hiie;

(b} At sz pilot Ly command of on
alrereft for compenastion or hive: and

(e} Give flight lnatruztion in &h »'r
ship 17 he holds 2 Ughter-than-oir este-
gury arwd wn alrabin clase rting, o in
s free halioon if he holds & frew bal-
foon class raling.

F81.421  Aleohly srd froe Dalleon retdyw
Sdmbintions

{8} 17 the applicant for & frec bailoon
elacss mating takes his filght test In o
hot air balloon without an slrborme
heater, his pliot wertificate containg an
endorsement renteleling the exsr sy
of th2 privilegcs ¢f that vating o hot
sir batloons without wirhorne heaters.
The restricticn may be deletast when
the holder of the cerilflicata nbtsine
the pllot experience and pxases the
test reauised for & rating on a froe bal-
joon with an sirborne heater or & ga
attaon,

£

}

¥ CFt G ) (14184 Bditian)

() If the eppikant for o free bl
Joon class reting takes his fiizhi (et in
& hot eir balloon with ane slrbome
hester, his pilot cerlificate coniaing an
endorsement restyicting the exercise
of the privileges of (het rsling to hol
iy baliouns with sichonse heatens,
The restriction may be deietad when
the holder of the certificate oblaina
the pllet expertende reguired for a
oating on & gas balloon,

Svbpart F-~Altine Yromspert Pllsts

Avewodrry: Bote. 313a), 314, 801, and 807;
48 UAC 135e(a), 1338, 1421, wnd J49%,
undess otherwise noled.

$41.131  Eigibility requiremonts: Sensral

Te be eligible for an alriing travs.
poit pllot certificats, & person mast—

(2} Be at least 23 yeary of age;

1) Be of good moral charscter,

{c) Pe able to resd, write. and ander-
stand the English luhigusge £nd speek
it without accent or lmpediment of
speech that would interfere with two-
way redio converation;

(&} Be » high school graduate, or iy
sgutralent in the Administrator's opln-
fon, besred on the applicant’s geners)
expevisnoe anet peronsutioal expert-
snoe, knowledge, and skill;

(o) Have a fimt-class medical certify-
ceto laaved under Part 67 of thie chap-
ter within the € months before the
data he applies; and

ity Coreply with the sections of this
part that apply to the reting he stk

(Do Yo, 1178, I1 PR Y98, Aug. 10, 1041,
Faduxipnated by Doc. No. 11903, Amds, 81
80, 3% PR 3161, Peo. §, 1873)
L]

$61.163 Alrplane  malingt  Acreacutiedd
knowhdps.

L0 applicant for an airiine transport
pliat  certifieate with an sirplane
rating rovet, after meeting the regutre.
ments of §i§ 81,151 (excepl parsgraph
{a! theraof) and &5.358, pas & written
tort o

(a) The sections of this part relsting
to alrline tranaport pliots wnd Parl
131, Eubpart C of Part 65, and ($91.1
through 91.9 and Bubpsrt B of Part §3
uof this chapter, and so much of Parte
o1 and 35 of this chepier sz refate to
the operationa of alr cxcrier sirerafl;

Fadarul Aviotien Admbnltreticn, DOT

{b} The fumdamentsis of sir navigs-
ton and we: of formaulax, instraments,
and other navigntional sids, both ip
eireradt and oo the ground, thst ere
naceszary for pavigating stromis by o
sy aents

ey The genersl s.<ien: of wesiher
sotlection and disseaostion;

(d) Westher mape, weather forocast-
ing, snd weather segaence sbibwevis-
tons eymbals, wnd nomencizture;

(#) Elementare meteoralogy, lnciog-
by knowledze of oyclones a8 aseorind-

€, Meteorsiopical Hatbook No. 1, a2
aree

endad;

th) Westher conditiona, lontuding
iciny conditions and upper-sir winds,
that affect maronatting’ sotiviting

() Alr ravigation facilitiss uded on
Pedorsl alrways, Including roisbing
' oaoons, ocourse Mpbts, redio ranges,
nad radio marker besoons;

4 Information from alrplans weath-

by pllots on alr cerricer Dlights;

{k) The Infloenoe of Lerrein on mete-
orogical conditions and  develicp-
menta, and thelr reiation Lo afr carrier
tlight opevations

(1 Radio corxmuniostion procedury
0 niremaf: operations: sl

Un) Beslc principles of losdding st
wn:‘iﬂt dlatribtithon and thelr effect on

charncteristion

[Doc. Ho. L1, 1 PR 1568, Avg. 10, 1642, sa
soended by Arsdt. 41-11. 3 PR 14814, Now.
4, IDN Aot £1-20, 32 PR 5YT9, Apr. BL,
I9T, At Gi-84, 38 PR 1301, July W
1911, Redewdgraiod by Doe, Mo LINDR,
Aradt. $1-63, 38 PR 3161, ¥eb, i, 1993, 8
m by Aot A1-34, 41 PR 31343, Nov,

D15 Abrphome reting: Artowsutlonl #a.
Forbonen,

(») An apolicstin for an wirling
itransport piios sertificate with ap alx-
plune rating must hold a commerclsl

ilot ceriliicate or w forelgn eirline

. pliot or enmercial phiot i
censd without Hmtistions, lasstd by &
member stsie of ICAQ, or he raust be
¢ pliot In an Armed Porer of the
Unsted fxaisy whose militevy experi.
ence qualilics him for s commerclal
pliot oertificate undsy § 81,73,

AR

£61.158

(b An applicant must heve had.-

£33 AL feast 250 owure of flight (hme
& plict in command of an sirplane, or
he 2opilol of an sirptane performbig
the duties szl funcilone of 2 pllei In
oommand under the supervision of &
pliod In cnmend, oF shy sombinkilon
theroof, at least 100 hours of which
were cross-country thwe sod 26 houre
of wixkeh were night fHght time; ad

(32 A frast 1,500 houre of flight Ume
65 & plod, including at Jeast—
ag;; 502 hours of apows-vountey fiight
”:‘t’l! 109 hoare of night Dight time;

UH? 78 howre of setonl or sinfuletad
fratrugnent tivae, &t fesxt #0 hours of
~rhick were In sctunl flight,

Fight time wwed to meet the require
ments of paragreph «GX 1) of this seo
Uon maay siso be used to mest the re-
Gutsements of paragrant (bR of this
secticn, Also, s appifearst who b
made &t least 30 pight takeoffs and
iandings to & full 2oy may substitute
one sdditional night takeof! and land.
g > a full stop for each heur of
night [ight time reguired Ly para-
Zraph (bXNIKU} of thia gection. Howey-
er, not more than 25 hours of night
filght thoes may e crediied in this
FIONRT,

1) If an apploant with fess than 150
trrare of pilot-lncommand time other
wise ranets the requiremenis of pai-
graph (HX13 of tla section, his certifi-
cate vl be endorsad “Helder Goer not
mest the pilobin-command fight ex-
perienn requirersent of ICAD”, os
prescribed by siticle 39 of the “Con-
vention on Internationsl Civil Avis-
tion.” Whenever he Densents srilslec.
tory wrilten evidenoe thet he hac o
eomulated the 150 hours of pllot-in.
command time, be |a entitled (o & new
certiticata without the eadorsement.

(4 A commercial pilot mey crodit
the following flixht time towsrd the
1,500 hours totsl fiight tlme requlre-
ment of pavagreph (X3} of this sec-
tion!

1) AL seoond-Incommand thae
guirad In alrpinnes quired (o have
more than one plot by thelr approved
Alveraft Filght Manualy or sirwortb!s
nesa corlifiontes; end

d<v

_gb-.



NDIX H

E

AFP

o0 yeud snalrg uiies oy £y510e 0y
musis WL AL 8 PRI el oanl
2L AY, Yors A RATED 2 RANGG Y W 0
Fugint Sl sugigdozdd ¥ pus SA0BaYED
1, wERIOHIE B WUR FRGIAD I6TI0 Y 1l
guredl DM WY A9) gy Ay (%

THNE

praprparty Bl aRRrseE BB R

LELAT L QRS TV M gL ‘o 19 amany
Ts1d oM M) MG paj et eal B
piatd TI63L1 WA 1L g 1R HHHY AL PP
whgHat ol B ek SR AR PRI EAndy ]

FURSANLY US| LAt R
AUy S0 CPUWITIIOY il joiet v jo el
qaring @1} AP ULy 11 il
€ 14 BNy ganp ) Fu L
orpd pUTGIOD WY AN WS Jay p
g Uy orend 6% prziingiial Ul koY
gy W4y 18 WA WBINE W P23 3164000
ariedn BIDEA] G RE 5B s PO Y
APLEBY PEAUIELAY prRTRNAE JD T
JApUTE O] JLEdIIN YT 6 o 94
Lo 2] 30 damed FETAN 2LAA o: paEni e
Fuipns sARE Aepinonsy ¥ ity AI0H1Ed
PR ERHFIOE WO RIS ST PR IS e
LRI ) Suylara e JoY iy B e
rad W O (G S () sygeafnaed jO

PR AIATA Ay WY w3
SRRABEY
QPRI SUS I ST e T L T
W 0 MOEALMING Y FRPLEL PINPROR
Ay o v gD RUDRILRINY PUS LD S0
AT R U @ B Ty G H e ] PO B 0
PEALAMGRY 15 040 89 axeNa] QL e W

Banppas{Mel HIRANOAL AR DO% (b7
pArD M F INELe R B ST G139

sy Fapuiag gl om w3 %L ()
LYY

SUTE. 00 ES VL U 0 2D g {3y
ey ALY RI0 SATD 0%

AF3 INIEEIEM Af 22eaepdd Ui sIneky § {4,
e LA L s AL
R o M S s aaeyey QrEed
g @A upHa TR B L e L
PERE R e AN i W) JER

PEse MY A s Epere B (s
CEEyRIRTIRIN Sy A0 feanipd
CIBER R RN ¥ 0 A P AR EL]
peagedd R M g g RISy pAua I AL
PRETRRU DR IR (Pe) N R R I LR B

I8l MU IR £ 407 PRI Y (T

e AR
PRI EET I DEN LY

[CIETICAE L I A R w1 Ry 19 Ry
R TR I L LA R un

PRATT SRS kgt

et 9

Y

-1 ey Regil OH o0t A 1 ARUBENNY
|way L1 N TR Md 1 V10 1PV

gt ig i Jo (8 LR
Q) syduaBsmed  JRpUN Py BV
D) 110 W] I 1A 7 g NG, AN G
P Baps ey LIoEst U
RADSFYE) JPRARGIOL W TR R R RS
o MeMbivesy SLAE wa a0} e
R g g By 1 L) yanahgaed jo
apranee At Y 5 ungppee ur 1)

YL TEELATLY S

o1 AuTHIagY s AV AN 18D
PRI L S 1R BG
CEETETY SROPRETIY Apmpiuan sl ug e
el Funwastd o) GG
pesa0ied o3 Faipead 2Rt raAd
pwa sreEdn RO apgiesy MY i¥)
SENIERAFEIRRND JUEN EYL RV EL N8
T R ALY U WO SR PYEL TN
pun Buipuol Jo LG mweg (£)
AT Ao Ps IRLPESEE N
ST T L Lol U Moy (8
WLIGTYE
Ao AELNDINS  ALINS 1 w] e
i e SEelee MMY O NN T i
o 7% 0L WA W eEed Yol
LU HAA 0 BITSIL TR EmE A¥
<lnciat 9 UM LISHFEDY PP E0G08 W AL
At E RN sugplosd @ prw A10BE0
SIPLMOYG S B HRA SREF T raved
SSEAY ST U 0] AEaguiade ay (%)

AR e
FALETRU BN Haner Uy SR [
{e5al ‘g aungd ERIL W - 7 N R L
wiAi IR Srad ESTVE Wat 3 R U
£9 PIPUSUED ¥% E241 1 N iR Hel vR 0P
BT E N A I s £gy Dtk nl
aLel % UAC g 154 SR e IR iy 1888 F1
Y CLEDA £SO VO WA 46 papraaad
¥ Lest C§1 WL LR U €8 AL tE TV
(L2139 14 ]

S 6 PR CBLk W 8L RO EAY AT

¥
Rt IR A L W 3 sjruaidy
PAFR (3) PRER (¥ R334 I FTEES B L by
i SVNEIRIY AT FIOAH L 5ie] WeR LIS
i e TS SRS emn v paen AL
PR LT ARG o 1 AR
ity 14 nsaslanubag JOsnwad ¥y
Sadtoasia el LM PUR ANETRiS FYIRR
DTN TAR BEE il paaoadie uwf (1}
< anyRine a0 4 g sy I WOk
BESD I LS U EN G IR FEAS a3
L3598 G ety B4y J PEITU 5 RN
W AT FOTRARRY aanahia wyg N
CESATVFL
R LTS S R e T s 1 WAL

161 UPPENEEREY PRI PR

RosEN

A o Janmgm M

b (v & e

pyfld “MMNWW“"“ m—

gy Jujpdae aul UL O] AIBEE 00U
o G089 WL goupinay 24 M surgd
S35 @Y W paiiogsad Y m ped eyl
o1 ¥ Kipualdy Jo PRvA L0 UA ‘Tt
Uy Aaabad Law  AoUEIEXD  pryon
BT aepaday VA Wy reasmll

123 aE ¢l
JO (MBLYY 3wy a0l W ALILLsEY g2
P J (U0 SN RN W9y Jumophiv
Ay Y xypruatidy (W) waparen G A
pagaaant W= Y JO D UL W (&}
prag Lojdens sp JU LRV ISR B0 syl
SHODRL M wiRaw Japasp  Aupnan
231100 A0 LMEIGWLE auw{clipg &8, (0
— 3 BN el 8l A9} W0 Ul
ay ¥ sppanstdy ol PELRR amany g
ATjEL} S0 A0 2B N ageidiis 4l
1y petdogid 39 £yin WEolae Pii M0 (%}
yvadesnd o pagy |l WY oLy, (B
PARISAGYE
Ay SusEay du) 10} uréiBosd RV R
aoxide  alepion P T p R I L L]
pﬂap’iuma ANNLigEOInH (ASTP I < PR LR
IEVMITI @ pujpeaasd ) WMEM (3
puw ol Muriinaa 151
iy ¥ AY (oud W BY patophus 81 (D
—opaReD SR 1o
B iyt myy o v yipuaddy Ul fraundy
03§ ASMDUGNE  FRA[EM Npete ¥
g A0y W pAf\AJELEE SUT 3O s 2aihis
wopaasp WR Wl cemuy Buryea #dsl
0 wFels MMy R NprE S0 Far e pik
) 0 poedEEas) 2HHY UR J0§ N
AN % BuUIAYE ot #10 ‘pamlmaaﬁ
0 01 REFADATVEL E 30 Ry Farnh
cat bepw IRy el gEdfUy (M)
o Wy JO Y sipunl
L 1 painbad jou pure 041 e
any 9y nsudendds # gy (Ageiad
{1y Eotinkal IATHEE (HUOD DR AR T
1123) 400 "pied A HE wapdwe 37
gy iR Y v SRy 3 oo el
413 10 1589 RIS S 30 2460 g9 fer A
Fuapyed HAmnIyy wug aAmy Apadays 3¢’
FRGP TV yeppd pndarmn EXG IR
ue J0j poudjudds O¥ LAASUIYAR ()
s anhag pepds
Aam AV Wy FARVIILIINE H ETEAR LTS
AFHUL MR PIETEIRI st e T ITALAe 4 Lapr MG
s Aul Ty sipitecddy R sy £
CpRal iy AR P [RED Bueh 29rard
FIT IR Y CURE puaadiee GJWH pPUY SIFLOY
WAL dY) abg RERESRA ETETT W PR ELL
A At A8 £onoia dud ERUINETE
Ha privedpep e ey W L
ud gy 39 ¥ wgptsmday W B0 449
Wy B RTRIING ¥ yanny PRGN

{unupy T-L-1) 2 R B2 B

2 eeRd R EUREL w341 [FUDTIPPe UN
10 Fupymr .. ele S iBuafiyae a9 R AT
Y T I R AT VEE M yorid a0l
AnIYSY (0 8 S0 ol oy (%)

e

fRApRIRARY simd

Wuper  auwepday

ixeel
ap 4mL RTER! A LPTAR T8 ey eral L5
PO LINT RV ‘pacip WY 8 ratysuEasd
B W I T L L A A Wy
EORET OB 00K £ pRRURLerd aent ¥1
a0 BRIEY B #T M AITY AT et ipae sl
w1 ppal 'Ot YTV YR HA L ‘gril oM B
\GE T
WA H1 pud WmWRT EN A3 I
s indeddly, 39 P rRir g e REAA Y
wEnaily 1ert (WGEET g ) 89 thal v ey
ColiNiAY  praepad gan MRS T LRELE
woha CEE3Y oyE () 6% BLL ORI L LR eAd)
PRRBLERIOY
g 2Ll M0Ue SYRIIAAET B B o4
AW B 0y rpuspy Azalhue YUBLY &Y
30 SUMI pul WY PUBLIUSY 1 HER]s e
18 Jo Jutedasd 04 LHAL Ao O BRI
- 0l @ wR U JYBR] J0 REOH VA |
ponnIIdeY U gy ATy FHIAPIAD Aa02
TG gpuaraad = FETLIEL T h L T
Ay HALD T L R U Y AP BN
ARy, #itd 30 L Y LG ;w,qu:"m:ur’l
L OV R s Rz PERTRTEP I
35iRy jend sl Faatit 30U REGE AFPI0HT ..
pamropUSs 20 T SEUIERSS u{
Ty
L9 MY B0 LR yhwsRe gt 59 seyTlant
~apnises WY pyre  wRpedtiiG (L
Jreer (AUs) JOSHERLG i) ¥
Job w0 pita #1354 PUEHIOAS T el
e qugaazedl B UM ET(CLVIR i Bl |
~pRLa 104k ¥ b SUAEY UL I wyTeg
pagt wenal ¥y oaavy ou FAT TS R
—-uny s AR N 0 LD
e adarad g0 praniannbas syl I
puioy sy oot ) pagmdl Wil
IR L G awamel sapun suil
foann By Ml e LA R BY TR
Q2 oue ey we N (3
AR ORg §0 VU R sty AR 108
painioe or avild B 4 RRUPEGS WA
16 Anatd g HIRa A LMD L WLy Baued
A IoAE EgY 59 EHD TN ST TR L
STERRIS B Ll JuRIpids 2 RS

dendEit LY 40 LEY
JId Labun preaQadie pazponi BURG Y
el pransds a9 JGAY GRUEE A
kL ﬁsiﬂm!egnm DU TTRLUN R UBRNA
PRI PERU SO L £ comn®
ara JuasElg A eAT PATIBAS wara 1Y
A pRaantYE Y s YOkl 1D

FLTM A




§ 1352

3) (n & {inal approach uslng s
VOR, NDB, or comparable approsch
nrocedure; apd the gircraft-—

1) Has passed the appropriate facilf-
ty or fiual approach {ix; or

iy Where a final approach fix Is not
specifled, has completed the procedure
turn  and I estazbhshed  inhound
toward the airport on the flnal ap-
nroaci course within the distance pre-
scribed In the procedure; the approach
may be continued and & landing made
if the pilot findg, upon reaching the
assthorized MDA or DH, that actual
weather conditions are et least egual
to the minlmums prescribed for the
procedure.

(d) ‘The MDA or DH and visibility
landing minimuns prescribed in Part
97 of this chapter or in the onerater’s
operations specifications are increased
by 108 feet and % mile res,cetlvely,
hut not to exceed the celling shd vist.
bility rminimums for that alrport when
used as an allernate alcport, for each
pllot in cormmand of a turbine-powered
sirpiane who has not served &b least
100 hours as pllot In cornmand In that
type of airplane,

() Fach pllot making an IFR take-
off or approach and landing ot a mil-
tary or forelgn alrport shail comply
with ar plicable Instrument approach
procedures and weather minimums
prescribed by the authority having Ju-
rizdiction over that nirport, In addl.
tion. no pilot may, at that alrport—

(1) Take ofi under IFR when the vis.
fbility ix less than 1 intle; or

(2) KMake an instrumeit approsch
when the vistbllity I» teag han % mlile,

of) If takeofi mindnums are apecitied
in Part 97 of {his chapior Jor the take-
off airport, no pllet may tak2 off sn
atrerafi under IFR when the westher
conditions reported by the fecility de-
scribed ‘n paragragh (a)1) of this sec-
tlon are less than the {akeoff ming.
murs specified for the tekeol! sirport
in Purt 87 or in the certificate holder's
operations specifications.

{g) Except a3 previded in paragraph
th} of thiz secilon, If takeoff minlk
mums are not prescribed I Part 87 of
thiz chapter for the takeolf sirport, no
pitot may take off sn alreraft under
PR when the weather conditions re-
ported by the Iseflity descrlbed in
paragraph (i1} of this section ere

14 CER £h, 1 (1146 ¥dirien,

less than that preseribed ln Pert 01 o
Lhis chapter of in the certiflcate hold
et's operations specitications,

th) At alrporis where stralghtin i
stiument apuroath procedures sre ay.
thorized, a pllot may tuke aif an
craft under IFR when (he weatl
conditions reported by the faeliity de
scribed fn paragraph (AX1) of thix sep.
tion are egual 46 or beiter than the
lowest stralghi-in landing miniouny,
unless oiherwise restricted, jf—

(13 The wind direction and velocjty
at the time of takeoff are such thata
straight-in instrument approach ek
be made {0 the runway & rved by the
tnstrument approach;

(2) The associated groand fachitin
upon which the landing : slnlmums ay
predicsted snd the relued airborne
qulpmem are in norrial operktion,
Al

(3) The certificate holder has been
approveqd for auch operitions.

§135.227  lelng condlilons: Operating fine
tatione.

{a) No pllot may take off an slrerafl
that has—

(1> Frost, snow, or lee adherlng to
any rotor biade, proveller, windshield.
or powerplant instalizifon, or lo m
alrapced, altimeter, rate of climb, o
flight attitude Insirument syatem;

() 8now or [ce sdhering 1o ihe
winga or siabillzing or control eur-
faces; or

(3) Any Iroet adhering to the wings
or stabillzing or conirol surfaces
unless thet frost has heen polirhed ‘o
make it amooth,

(by Except for an slrplene that has
fce protection provislons that meel
sceilon 34 of Appendix A, or those [
teansport este- ey alrpiane tyne cesth
ficatiom, no pllot may fiy—

(1) Under IFR inth known or fore
eant light or moderats loing conditions
or

(2) Under VFE Into known lght o
moderate jcing conditlons; unless the
aircralt has functioning delcing o
antl-feing equipment protecting ek
retar blsde, oropeller, windshleld
wing, stabiliing or contiol surfac
end esch airspeed, altimeler, rate ¢
climb, or flight attitude instrume
system,

664

tadara) Aviotion Administration, DOY

i) BExcepl for &n airplane that haa
we protection provislons that meei
welicn: 34 of Apperdlx 4. or those for
wensport category alrplane type cetii.
fwation, o pllot may fly an aireraft
wnto known or forecast severe Icing
conditions.

wh If curreni weather reporis and
priefing information relled wion by
1he piiot in conunand indleate that the
foreenst leing condition that would
oltherwise prohibit the fght will not
v encountered during the filght be-
aanse of chianged wenther conditions
dnee the Torecast, the restrictions in
priagraphs (b) and (c) of this section
pased on forecast conditions do not
aply.

115038 Adrport yeguireménta,

ig} No certificate holder may uae
wiy alrport unjess it s adeguate for
the proposed operation, considering
wih ltems as sige, surfece, obstruc.
ilons, and lighting.

th) Bo pllat of an aireraft carrying
passengers at lght may teke aif from,
of isid on, an airport urlesy—

i) Thai pilot has delermined the
sind drection from an fduminated
sind direciion indieater or local
ground commnhications pr, in the case
sl takeoff, that pliot's perannal cheer-
ntions; and

13 The imita of the srea Lo by used
for landing or takeofi are cleprly
showry—

H Por airplanes, by houndary or
mAway marker lighix;

1 Por helivopters, by boundary or
Eur::tw marker Hghts or reflaciive me-

(©) Por the purpose of parsgraph (h)
of this eection, If the gram to ba used
Rr tekeoff or lwnding Is marked by
flate potn or lanterng, thelr use must
% spproved by the Adminiatrator,

Sobpunt B-—Mlaht Crowmsnber
Ragulzoments

P24 Appiterdlitty,

This subpari prescrihes the flight
dewmeinber requirements for oper-
siona under this part.

§ 133,743

£135.243 Plot In command qualfeatiops.

{a) No certilicale holder may use &
DESON, AOP MaY &Ny Person serve, &8
piiol W command i passenger-Carry-
ing operations of & turbejet afrplane,
of ap alrpiane having » passenger seat-
ing configuration, excluding any pilot
seat, of 10 zeats or ntore, or & multlen-
gine airplane being operaied by the
“Commuter Aly Carrler” (g5 defined In
Part 208 of thir tiile), unless that
peragn holds an wrltae Leansport pliot
certificate with sppropripte category
and oclass ratings and, if regoired, an
sppropriate type rating for thei sjr.
plane.

(b) Except sy provided in paragraph
ta) of this section, no ceriifioate
holder may use & pPeITGH, NOr N2y &Ny
person setve, a8 pHot In comamand of
an alreraft under VFR unless that
person--

(1) Holds at lesat & commercial pliot
certificate wlth appropriste category
and clasa ratings and, if required, an
appropriate type reting for that air-
craft; and

{2) Has had st lzast 500 bouvra time
as & pilot, including at least 160 hours
of croas-country Nighl time, st least 35
hours of wisich were at nigit, snd

(3) For an sirplane, hotda an instro-
maent rating or an sirline tranaport
pilot certificate with an sirplane cate-
gory rating; or

(¢) For hellcopter operstions con-
ductad VFR over-the-top, holda @ heid-
copter instrument rating, or an alrline
tranaport pilot certificate with n cate-
gory and clsus raling for that airersdt,
not Malted to VER,

(¢) Excapt sa provided In paragraph
n)y of thizx section, no vertificats
holder Moy Use & DETSON, NOF Muy wNy
person serve, as pllol in commend of
an siroratt under IFR unless that
BRIBOSH-

{1) Holdn gl Jeaat o commercial pilot
certifionte with mppropriste onlegory
wnd olssx ratlngs snd, if required, en
sppropriate tye reting for thet alr-
craft; and

() Has had at least 1,900 hours of
filght time as o pliet, including 500
houre of cross country filght thme, 160
houea of night fiight time, and 15
houea of aciun! or aimulnied instru-
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APPENDIX 1
NTSB RECOMMENDATICNS RESULTING FROM COMMUTER ACCIDENRTS

As o result of its anelysis of aceidents involving Air Taxi Operations between
the vesrs 1984 and 1983, the Safety Board recommended to the Federal Aviation
Admnistration that: ‘

[

A-76-31

{1} A comprehensive review be made ¢f the Federal Avistion
Regulaticns, Part 135, Subpart D, pertaining to piiot-in-command
guaiifiestions with a view toward speecifying pilet-in-command
time in type reguirements; and (2) the Administrator's staff meet
with representatives of our Bureau of Avistion Safety to diseuss in
depth this air secident study to determine what additional analyses
would orove most fruitful in inereasing safety in sir taxi
operstions, particular greas recommended for {urther study are
eertein detailed cause/faetors, such as inadecuate preflight
reparation and/or plenning or insdequate maintenance and
inspection.

In its response of April 15, 1971, the FAA stated it nad amended Part 135
sonsidersbly, which included changes to upgrade fraining reguirements, require pilot-in-
command aireraft type ratings, and upgrade crew qualifications and cperating practices,
The Board found that the changes made to Part 133 complied with the intent of this
recommendsation and it was subsequently ciassified as "Closed-—Acceptable Action.”

Following the investigation of an acecident involving an Alaska Aercnautical
industries Fiight 38, on September 6, 1877, the Sefety Board recommended that the FAA:

A-78-37

Revise the surveiliance requirements of commuter zirlines by FAA
inspectors to provide stringent monitoring.

A-78-38

Identify FAA offices respoasible for the surveiilanee of large
numbers of air texi/ecommuter operators and insure that an
adeguate number of inspectors are assigned to monitor properly
each operator.

A-78-33
Review the flight opersations and training manuals of all commuter
girlines to insure that the requirements of 14 CFR 133 gre met and
practiced.

h-18-41
Review the maintenanee procedures of gir taxi and commuter

girlines operators to evgluste the effectiveness of those procedures
and {o insure gdegusate company contrel.
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A-82-73

Review the training of and the surveillance procedures followed by
Federal Avigtion Administration inspeetors and modify them if
necessary to provide increased emphasis on the provisions of 14
CFR Part 135 with regard to occupsnt safety and safety
eguipment.

The PAA informed the Bosrd on July 13, 1983, that it had extensively revised
and reissued FAA Order 8432,1C, "Inspeotion and Surveilisnee Procedures - Air Taxi
Cperators/Commuter Air Carriers and Commereial Operator. The Safety Board reviewed
this order and found that it complied with the Board's intent in Safety

Recommendation A-82-73. Bafety Recommendation A-82-73 was classified as "Closed—
Acceptable Action.,”
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