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The National Transportation Safety Board determines that the probable cause
of this aceident was a navigational error by the flighterew resulting from their use of the
‘ncorrect navigational facility and their failure to adequetely monitor the flight
instruments.  Factors which contributed to the flightcrew's errors were:  the
nonstandardized navigational radio systems installed in the airline's Beech 99 fleet; intra-
cockpit communications difficulties associated with high ambient noise levels in the
airplane; inadequate training of the pilots by the airline; the first officer's limited
multiengine and instrument flying experience; the pilots' limited experience in thelr
positions in the Beech 99; and stress-indueing events ir the lives of the pilots. Also
contributing to the accident was the inedequate surveillance 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 S8AFETY BOARD

AIRCRAFT ACCIDENT REPORT

Adopted: September 3C, 1986

HENSON AIRLINES PLIGHT 1517
BEECH B99, N339HA
GROTTOES, VIRGINIA
SEPTREMBER 23, 1985

SYNOPSIS

Henson Airlines Flight 1517, a Beech B99, was cleared for an instrument
approach to the Shenandoah Valley Alrport, Weyers Cave, Virginia, at 0959 on
September 23, 1985, after a routine flight from Baltimore-Washington Internationsl
Airport, Baltimore, Maryland. Instrument meteorological conditions prevailed at
Shenandoah Valley Airport. There were 12 passengers and 2 crewmembers ahoard the
scheduled domestic passenger flight operating under 14 C¥R 135. Radar service was
terminated at 1003. The crew of flight 1517 subsequently contacted the Hengon station
agent and Shenandoah UNICOM. The last recorded radar return was at 1011, at which
time, the airplane was east of the localizer course at 2,700 feet mean sea level and on a
magnetic track of ahout 075°% At 1014 the 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 response from the crew of flight 1317 whose last recorded transmission was :

at 1016.

L T g S P

The wreckage of flight 1517 was located about 1842 approximately & miles
aact of the aivport. Both crewmembers and all 12 passengers were fatally injured.

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
ineorrect navigational facility and their failure to adequately monitor the flight
instruments,  Factors which contributed to the flighterew's errors were: the
nonstandardized navigational radio systems installed in the airline's Beech 99 fleet; intra-
coclkpit communications difficulties associated with high ambient noise levels in the
alvplane; inadequate training of the pilots by the airline; the first officer's limited
rmultiengine 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. Algo
contributing ‘o the aceident was the inadequate surveillance of the airline by the Federal
Aviation Administration which failed to deteet the deficiencics which led to the ace.dent.

1. FACTUAL INFORMATION

L1 History of Plight

Henson Airlines ‘Pledmont Regional) Flight 1517, a Beech B39, N33OHA, vas
clearad for takeoff from Baltimore-Washington Internotional Airport (BWID at 0922
e.d.t. 1/ ¢n September 23, 1985, Two crewmembers and 12 passengers were aboard the
scheduled dorestic passenger flight (commuter) operating under 14 CFR 135.

1/ All times herein are eustern daylight based on the 24-hour clock.




The computer stored instrument flight rules (IFR) plan for flight 1517 was: BWI, Vietor
Airway 214, Martinsburg, West Virginia (MRB) VORTAC, 2/ direct to the Linden, Virginia
(LDN) VORTAC, direct to Shenandoah Valley Afrport {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 0515 and had flown from the Washington
County Regional Airport, Hagerstown, Maryland (HGR) to BWI, from BWI to HGR, and
from HGR to BWI. 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
Herson's flight control center in Salisbury, Maryland, but the crew did not call for
additional weather information.

Air traffic control (ATC) handling of flight 1517 was routine. (See
appendix D.) All transmissions from the airp'ane were made by the captain. The
approach clearance to SHD was issued at 0959::4, and radar service was terminated at
1003:25. (See figure 2.} About 1005, the flighterew made an in-range call 4/ to Herson's
SHD station agent to report the number of passengers aboard and to request 100 gallens of
fuel. Shortly thereafter, the flighterew called the SHD UNICOM 5/ on 123.0 MHz, the
Common Traffic Advisory Frequency (CTAF), 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 runwav 4
eastbound on a magnetic track of about 075°% (See figure 3.} The last recorded radar
return was at 1011:55 when the airplane was at 2,700 feet.

At 1014:18. af‘er the airplane had descended below the area of radar
coverage, the Gordonsville Low Altitude Sector Radar Controller (R31) asked flight 1517
to " . . say your position,”" and at 1014:1Y the captain replied, "ah we were gonna ask you
we're showin a little west of course the inbound course here®™ and at 1014:25, ". .. we're
turn inbound now...." 8/ Later, the controller said that he "... could not see him
[flight 1517] on the radar at that time." He stated that he would have expected n Beech
99 to land at SHD about 7 to 9 minutes after he terminated radar service at 1003:25. At
1014:26, the captain acknowledged an instruction to report passing STAUT, the locator at
the cuter marker (LOM). At 1015:55, the pilot inquired whether the center controller
showed the aircraft east ¢ course. The controller told flight 1517 that radar contact was
tost and, et 1017:49, suggested a missed approach if the airplane was not established on
the localizer eourse. There was no response from flight 1517. Fepeated attempts to
contact the flight were unsuccessful.

At 0945, the weather at the Shenandoah Valley Airport, as reported by
Henson's station agent/weather observer was: sky--overcast at 1,000 feet above ground
level (a.g.l.}, visibility--2 miles in fog; temperature--63° ¥; dewpoint--missing;
wind--calm; and altimeter-- 10.20 inHg.

27 A VORTAC is a combined navigational faciuty consisting of a very high frequenecy
omnidirectional range and tactical air navigation, which provides distance measuring
equipment for civilian aircraft.

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

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

5/ UNICOM is a nongovernment communication facility which may provide eairport
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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The airplane failed to rench its destination, and about 1025, a communieations
search, the first step in search and rescue (SAR), was initiated by ATC. The results were
negative, and the SAR Center at Scott Air Force Base, Illineis, was notified of the missing
airplane. Fuel exhaustion time for flight 1517 wes caleulated to be at 1130. About 1137,
SAR authorities were notified that the airplane was presumed down, and about 1439
ground and alr searches were initiated. The air search was delayed and hampered by poor
weather in the mountainous terrain. The airplane was located about 1842 by a Civil Air
Patrol observer about £ miles east of the airport. The airplane had struck the southwest
face of Hall Mountain at an elevation of 2,400 feet at 38913'35.70" north latitude and
78°46'37,.50" west longitude. It was not possible to determine the exact time of the
accident. The captain's wateh had stopped at 1122 and the airplane's clock had stopped at
1026.

Due to insceessible terrain and heavy forest, crash/fire/rescue (CFR)
equipment could not be brought into the area. Medicsl personnel were lowered by
helicopter into the crash site, where they found no survivors.

1.2 Injucies to Persons

Injuries Crew Pessengers  Total
Fatal 12 14
Serious 0
Minor/None 0
Total . , 4

Damage to_Aircraft

The airplane was demaolished by impact forces and posterash fire.

1.4 Other Damage

Ground damage was limited to trees and foliage. Tops, ‘imbs, and branches of
trees were felled by the airplane's passage and by propeller strikes. OCne large oak tree
was iprooted just before the airplane eame to rest.

1.5 Personnel Informetion

The flightecrew was properly certificated to conduet the Irlight, met the
existing requirements of Federal Aviation reguiations (FARs), and complied with company
policy. (See appendix B.)

The captain attended DImbry-Riddle Acronautical University between
September 1977 and July 1980. He attended the Florida Institute of Tech:imlogy between
August 1980 und December 1987, He held a position as corporate pilot for R.M. Singer
and Associate: between June 1981 and May 1963, and was employed as a flight instructor
at Frederick Aviation in Frecerick, Maryland, hetween May 1983 and July 1954,

The captain was hired by Henson on July 30, 1984, with a total flight time of
2,473 hours, 442 of which were in multiengine airplanes an’? 75 of wii'ech were in actual
instrument conditions, At the time of the accident, his total flying time was 3,447 hours,
with 1,38” hours in multiengine airplanes and 301 hours in the Beech 99, about 118 hours
of which w re a+ PIC and 158 hours were actual instrument time, 19 of which were in the
Beech 99, A first class medical certificate with no limitations or waivers was issued on
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April 17, 1985, He completed his first officer training in the $D3-30 ‘Shorts 330} on
September 4, 1984, June 3-¢, 1985, he attended Buech 99 transition schocl and took
3.5 hours of fiight training to proficiency (June 8-8), which included 2.6 hours of
instrument training; none in instrument meteorologzical condjtions (IMC). He was assigned
as a Beech 99 first officer on June 16, 1685. On June i7, 1985, he receives! leff seat
authorization, a prograta in which a candidate for captain flies in the left seat but is not
designated as pilot-in-command (PIC). He completed his Beech 9¢ captain upgrude
training un August 16, 1985, in 4.9 hours, 3.5 of which were instrument training; all were
in visnal coiditions. His instructor was unatle to remember anything remarkabie about
the captain's flying skills, Between August 18 and 20, 1985, he received his initial
operating experience (IOE), which consisted of 16.2 hours (with 4.6 hours in IMC), and 15
landings. During this time, he conducted four ILS appr:-aches and one VOR approach; two
ILS approasches were into SHD. All except one of the insirument aporoaches were
sondacted on the first day of his IOE. On August 20, 1985, he was upgraded to captain
and & Henson chieck ajrman noted in his [OF log thet his performance was satisfactory and
that his 10E was complete. Additionaily, he stated under the comments section,
"kecommend a routcheck [siel within 2 weeks."

The cheek airinan testified under oath that he was unable to remember why he
recommended a route check, out recalled that it was something which occurred on the
first of the 3 days of IOE. He also testified thai he customarily withheld comments until
the operational experience was complete. The route check was never performed because
a consultation was held with the Director of Airline Training who testified that, ™. . . it is
either you are qualified or you are not qualified. You don't send an individual out to fly
passengers and then see if they are qualified." ‘ixcept for that comment in his IOE log, all
of the captain's training and proficiency records indicated satisfactory performance and
contained no negative comnments. The captain conducted six instrument apprcaches 8s a
eaptain with Henson Airlines, all ILS; none were conducted at SHD.

Two days before the accident, the captain had announced his engagement to be
married and had propused a date for the wedding. He was scheduled for his final pilot
employment interview with Eastern Airlines in Miami, Florida, on the day following the
aceident, alti.ough he had not requested leave and was scherluled to fly for Hensen on that
day. The captain had been off duty 2 days before the accident. He had retired at 2130
the night before the accident and arose sbout 0330 on the day of the accident.

The first officer held several flying jobs in New York and Florida between
April 1980 and July 1985, including charter pilot for land and s2a airplanes, tow pilot for
gliders, banner tow pilot, jump pilot, and flight instructor.

The first officer was hired by Henson on July 15, 1985, with a total flight time
of 3,200 hours, 154 of which were in iultiengine airplanes and 75 of which were in actual
instrument conditions. At the time of the accident, her total flying time was 3,329 hours,
with 283 hours in multiengine airplanes, and 119 hours in the Beech 99; 87 hours were
actual instrument time, 12 of which were in the Beech 99, She sttended Basic
Indoctrination July 15-17, 1985, and Beech 99 Initial Training, July 18-20, 1985, followed
by 5.2 hours of training to profieiency or August 1-3, 1985, which included 2.8 hours of
instrument training; none were in IMC. Her instruetor characterized her flying skills as
average. Between Augusi 8 and 10, 1985, she recelved her IOE, which consisted of
13.6 hours. T:aining records show that 1/2 hour was in IMC, even though the check
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airman noted on the IOE log that all flights were in VFR conditions. During her IOE, the
first officer made five landings and no instrument approackes. Her check airman could
not remetber her flying skills specifically and thus concluded that they must have been
average. On August 10, 1985, the first officer was assigned us u Beech 99 first officc..
Her training records indicated satisfactory performance with no negative comments. She
conducted 23 instrument approaches as a first officer with Henson Airlines, 20 ILS; none
were conducted at SHD.

Other IHenson line pilots, who hau flown with the first officer fcllowing
completion of her IOE, characterized her sbilities as a pilot fromn "average to good for her
experience level” to "always behind the airplane in lier instrument flying.”

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

Eirst Resume Second Resume Henson Emplovment Form

Total 3,224 2,950 3,200

PIC 3,012 2,03¢C 2,000

Instrument 264 160 135 (75 actual)
Multi 550 150 154

Night 350 175

Cross Country 1,900 1,850

Complex 1,850 550

The first officer shared an apartment in Hagerstown, Maryland, with another
Henson employee, who stated that the first officer had some ccacerns about her health
but did not want to go to a doctor in Maryland because she could not afford {t. The
rocmmate said that she suggested taking the first officer to an emergency clinie, which
would have been peid 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 luyovers.

The first officer 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
5 days before the accident, stated that she had expressed some eoncern over irregular
m:nses, & lump in one breust, and 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 fibroceystic disease and
probably not ecancerous. 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 also tock
diethylpropion (a diet drug) to stay awake while flying. The first officer, however, did not
report taking elther birth control pills, diethylpropion, or any other medieation on an
Augzust 27, 1985, aviation medical examination form.

The first officei's hushand reported that she had taken a substantial pay cut
from about $500 per week as a self-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.
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The first officer had retired at 2130 the night before the secident and
reported at the Hagerstown Alrport at 0515 on the day of the aceident.

.6 Afreraft Information

N33IHA, a Beech BY9, was certified and maintained in accordance with
applicable regulutions. (See aopendix C.) The airplane was equipped with two Pratt &
Whitney Aircreft of Canada, Ltd., PT6A-27 turbopropeller engines and two Hartzell
HC-~BITN~3B propellers.

A review of the maintenance and inspection records for N338HA for June 1985
through September 22, 1985, disclosed no repested diserepancies or component failure
trends. The review indicated that corrective actions were acecomplished for each o; the
recorded discrepancies when a problem was found. 4 review ¢” the phase inspection
records for the 3-mon‘h period before the accident indicated that all inspections had been
conducied befors their specified time intervals. A review of the records concerning the
altimeter, the transponder, the automatic direction finder (ADF), the distance measuring
equipment (DME) and the heading indicators (directional gyros) indicated that between
July 23 and Septomber 23, 1985, there were two recorded diserepancies; the first involved
the two transponders and the second involved the ADF. These discrepancies were
corrected. All applictble Foederal Aviation Administration (FAA) Airworthiness
Directives (AD) were complied within their specified time limits. All time/cycle life
limited engine and airplane componenis were replaced within their specified times or
cycles,

The airplane was involved in a gear up landing on February 25, 1583, which
resulted from the failure of the nose gear to extend due to the rupture of & pressure line
to the noce gear ectuator. It was repaired in accordance with standard procedures and
was returned to service.

The loghbooks for the airplane noted that 2 weeks before the aceident the first
officer's ILS localizer indicated a full left deflcetion when the airplane was on course with
a normel glideslope indieation. The unit was runetionally tested and no irregularities were
revealed. Following & 2-day interval with rio problems noted, a scheduled avisnies third
phase inspection was completed and again, no irregularities were noted. 7he airplane flew
for 11 days before the accident with no p.iot reports of ILS problems.

1.7 Meteorological Information

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

0345—Re20rd:  estimated ceilin%-z,ﬂoo feet overcast; visibility—
3

2 miles, fog, haze: temperature—8
30.19 inHg.

5 winds-~caling alttmeter setting—

0945—Record:  sstimated 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 s2tting--30.20 inHg.

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

A. Flight Precautions--IFR, mountains obscured, thunderstorms.

B. Cellings--1,0600 to 2,000 feet broken wariable to overcast;
visibility--3 to 5 miles in fog, occasionuai ceilings below 1,000 feet
overcast and visibility below 3 miles. Mountsins occasionally
chscured.

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

There were no NWS AIRMET SIGMETS, or convective SIGMETS 7/, end no
Air Route Traffic Control Center (ARTCL) Weather Advisories or Meteorological Impact
Statements, issued by the ARTCC weather service unit metfeorologist at the Washington
ARTCC, were In effect at the time in the geographical area of the accident. NWS
weather radar data for 0930 and 1030, obtained from the weather radar site at Patuxent
River, Maryland, indicated that there were no weather echoas in the area of FHD. Upper
winds between 2,000 and 4,000 feet varied from 110°to 201°at 9 to 10 knots.

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

The pilot of a Gulfstrearn American AASB Tiger landed at SHD abonut 1110 and
made the following observations concerning the weatlier he had encountered: smooth
flight to occaslonal light chop, no leing, light to no drizzle, wind light, eloud tops 2,000 to
4,000 feet, cloud bases ragged at 500 feet to 700 feet a.gy.l., and visibility below the
olouds 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 {II.8 RWY 4) and a nondirectional beacon approach to runway 4
(NDB RWY 4.) At the time of the accident, the ILS RWY 4 approach, amendment No. 5
was in use. (See figure 2.) A localizer was instelled in 1969, and a glideslope was addc,d

’TT— AIRMET--an advisory concerning weather of less severity than SIGMETS;
SIGMET--significant meteorologieal information; and convective SIGMET--a weather
advisory concerning convective weather,
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to the system in 1974. The current LS systess was modified and recommissioned by an
FAA flight inspection on September 9, 19¢.:. It is monitored by a fixed base operator
(FRO} by means of an FAA instelled and maintained monitor system as specified in FAA
Order 6750.16B. FBO personnel stated that the ILS monitor did not alarm on the morning
of the accident. Also, the Henson station manager confirmed that the Henson monitor did
riot alarm on the day of the aceident. A ground check of all components was conducted
about 1853; all components were found to be operating within preseribed limits at that
time.

The reports of flight inspections of the SHD ILS (I-SHD), including the
compass locator at the outer marker (NDB) conducted between September 9, 1984, and
September 10, 1985, were reviewed by the Safety Board. The system was found to be
operatiny witkin preseribed limits at the times of all flight checks. A flight inspection
was conducted about 1925 on September 23, 1985, and the system, including the localizer,
glideslope, snd the compass locator, was found to be operating within specifications.

The pilot of the Beech 58 Baron noted that the quality of reeeption of the
outer ermpass locator/marker was suitable for navigation, that the lcecalizer was
satisfaccory, and that the glideslope was stable. He stated that he had made a coupied
approach and considered it to be "very stable." The pilot of the Gulistream American
AASB Tiger reported that the NDB and the ILS could be identifizd normaily, and that the

localizer and glideslope needles in his aireraft were "very solid and free of any
fluctuations."

Washington Automated Flight Service Station (AFSS) personnel stated that the
Montebelln (MOL) VOR/DME monitor indicated that the system was normal at the time of
the accident and that no alarms 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 preseribed limits. A ground inspection of the VOR/DME and
the Remote Comrounications OQutlet (RCO) was completed on Septembe= 23, 1985, and all
were iound to be operating within preseribed limits. Additionally, a flight inspection was
conducted on the Washington ARTCC radar, the transponder, and Very High Frequency
(VHF) communications frequencies on September 23 and 24, 1985, All facilities were
found tc “e operating within preseribed limits. There were no Notices to Airmen
(NOTAMS) in effect for SHD at the time of the aceident.

1.9 Communications

There were no know:. :ommunications difficulties.

1.10 Aerodrome Information

The Shenandoah Valley Airport is located in Weyers Cave, Vir inia, and serves
the communities of Staunton, Waynesboro, and Harrisonburg, Virginia. Its geographie
coordinates are 38°15'48" north and 78%3'48" west. It is a noncontrolled airport and is
served by UNICOM. Scheduled air carrier service is accommodated under 14 CFR 135,
The airport is certified under 14 CFR 139 with a limited crash/fire/rescue (CFR) index. 8/
(See appendix G.)

1.11 Flight Recorders

The alrplane was not equipped with a cockpit voice recorder (CVR) or a flight
data recorder (FDR), and neithcr was required by Feders? regulations.

87 ATimited C¥R Index means that CFR equipment may or may not be availeble.




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 comnpromised before its initial in-flight
collision with the trees. All damage and separations were the result of the sirplane's
pessage through the heavily wooded area, the subsequent ground impact, and the posterash
fire,

The airplane struck the first tree at 31 feet a.g.l. This tree was loceted about
100 fest northeast of & very steep drop in the terrain. The airplane continued to travel in
a northeasterly direction (045° magnetic). Damage to fallen tree tops, limbs, and
branches indicated that the airplane was in a wings level, 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 angie until just
before ground impset. A 40-foot ground scar was noted with two deeper impressions
locatad 12 feet apart. The pround scar terminated at the foot of an 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. There
was no fire damage to any of the struztures which separated before the ground scar. (See
appendix E.)

The fusclage of the airplane, from the nose aft to the lower emnennage
structure, was demolished. The emergency locator transmitter (ELY), which had failed to
activate, was heavily damaged by fire, cruched, 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 Laginning ¢f the ground scar. The left horizontal stabilizer,
complet. with a seation of the elevator attached, was located to the left and northeast of
the initial ground strike. The complete rudder, with trim tab attached, had sepurated
from the vertical stabilizer and was located southwest and to the right of the uprooted
tree.

The left wing section, outboard of the engine nacelle, had heen fragmented as
the airplane cut through the trees. Pieces of the leading edge skin, spar strueture, wing
tip, nileron, and {rim tab were distributed along the wreckage path to the left of the {ree
swath centerline and before the beginning of the ground scar. The inboard and outboard
flap sections were found near the uprooted tree. The No. 1 engine had separated from the
nacelle and came to rest to the left and northeast >f the uprooted tree, about 15 feet
forward of the left propeller,

The right wing section outboard of the engine nacelle separated es a unit and
was located about 100 feet southwest of the beginning of the ground sear 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 pleces of leading s&dge skin were located along the
wreckage path to the right of the tres swath, as werg 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 and was located in two sections to the right of and adjacent to
the base of the uprooted tree, about 6 feet forward of the right propeller.




The wing center section and the left and right inboard wing sections were
located about 25 Yeet northesst of the uprooted oak tree; ali had been badly damaged by
fire. The inboard sections were attached by the spar strep, witi: bolts in place., This area
also contained the main landing gear wheel wells, Eramination of the landing gear
actuators, the positions of several trailing odge flap tracks, and two separated flap
actuators indicated that the main landing gear and flaps were retracted at the time of
impact.

fuel system components associated with the wing sections outboard of the
engine nacelles were scattered along the wreckage path, on the ground, and in the trees.
Their locations coincided with the fragmentation of the left wing outboard section and the
separation of the right wing outbourd section. Pieces of fuel cell material, outboard fuel
tanl filler caps, and fuel lines were identified. There was no evidence of fire damage
noted on any pienes of the airplane located southwest of the ground scar.

1.13 Medical and Pathological Information

Autopsies, vrhich were performed on all 14 occupants by tiie Medical Examiner
of the Commonwealth of Virginia, indicated that there were substantial impact injuries.
Death resulted from the impact-type injuries or from the combined effects of impaet
injuries and fire.

Toxicological testing was done by the DBureau of Forensic Science,
Commonwealth of Virginia. In all cases except one, in which the blood sample was
unsuitable for carbon monoxide determination, carbon monoxide saturation of the blood
was less than 7 parcent. All 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; urine, present; and liver, 0.04 meg/kg.

Toxicological analyses of the blood and urine of the flighterew also were
performed by the FAA Forensic Toxicology Research Unit in Oklahoma City, Oklahoma;
the results were negative for acidiec and neutral drugs, basie drugs, and ethyl aleohol.
Blood samples taken from the flighterew were sent to the Center for Human Toxicology in
Salt Lake City, Utah, specifically to test for cannabinoids and to confirm the finding of
diethylpropion. No cannabinocids were detected in the blood of either erewmember.
Diethylpropion was present at 0.01 mg/L in a. blood sample from the first officer
submitted on Decembe 17, 1985; however, the drug may have hydrolized {(changed its
chemical siructure), which would explain the lower level of diethylpropion found by the
Center for Human Toxicology.

An FAA physician with expertise in drug effects on pilot performance stated
that this level of diethylpropion probably hed no mare effact upon her flying (alertness)
than 5 to 8 cups of coffex.

1.14 Fire

There was no evidence of in-flight fire. A severe posterash fire erupted and
extinguished itself,

1.15 Survivel Aspects

This aceident was nonsurvivable due to excessive decelerative forces,
disruption of the occupiable space in the airplane, and the posterash fire during the
breakup and ground impact sequences.




1.16 Tests and Research

1.16.1 Navigation Reczivers

At i time of the accident, Henson operated eight Beeelh 99 airplanes. Fach
was equipped with two fully functional VHF navigation radios, consisting of a receiver
located in the nose of the airplane, u control head with frequency selector located in tie
certer of the instrument panel, and a navigational display located on the captain's
instrument panel. 9/ Five airplanes were equipped with a third, completely independent,
VAF navigation radio with a navigational display, receiver, control head, und frequency
silector located on the lirst officer's instrument panel. Three airplanes were e uipped
with slaved, or partially slaved, third VHF navigational displays loeated on the first
officer's instrument panel. The VHF radios were not identical end the navigational
displays were not uniformly positioned within the Beech 993. Three airplanes, including
the accident airplane, were equipped with two fuily funotional King radios with the
navigational displays on the left side of the captain's parel, and one completely
independent Narco navigation radio on the lower right side of the first officer's
instrument panel. (See figure 4.} Two other airplanes were similarly equipped, with the
exception that the independent Narco navigation radio was on the lower left side of the
first officer's panel. Two airplanes were equipped with two fully funectional Narco
navigation radios with navigational displays on the left side of the captain's instrument
panel, and one slaved navigational display, which was a repeater of the No. ! Narco
navigation radio, positioned on the jower left side of the first officer's instrument panel.
One airplone was equipped with two King radios with the navigational displays 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 Nuareo navigation radio had an independent VOR and localizer with a slaved
(repeater off the No. 1 Kirg radio) glideslope.

The independent Narco navigation radios with navigational displays installed
on the first officer's panel in six airplanes were incapable of any aural station
identification, in violation of Federal Aviation Regulations (FARs), beeause the audio-
ident feature had never been connected. Additionally, the Safety Board was unable to
locate a record of the installation of these independent navigution units on FAA Form
337, Major Repairs and Alterations, or of their inclusion in the airplanes' weight and
balance data, slso in violation of FARs.

Both the FAA's Principal Avionics Inspector (PAI) and the Principal Operations
Inspector (POI) sald that they were aware that the third radio was instalied in the B99s,
but they stated that they were not aware of the discrepancies noted above, Following the
accident, the FAA required Henson to placard as "Inoperative" the navigution radios on
the right paneils of th. remaining five airplanes with independent Narco units until they
had been rendered fully functiona) and were properly documented.

In an effort to determine their operating condition before the aceident, the
two Gables VHF navigation control heads (type VC-139C), two King navigation receivers
(model KNR600A), and one Nareo navigation receiver (model NAV 122) from the acecident
airplane were taken to Henson Aviation's Avionies Shop in Hagerstown for examinaiion on

8/ Navigational displays consist of omnibearing selector (OBS), course deviation indicator
(CDD, glideslope (GS), TO/FROM indicators, On/Off flags, and a scale to indicate the
degrees of deflection from the centerline of the selected VOR radial or the localizer and
the glidesiope. (See figure 5.)
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September 26, 1985. The No. 1 navigation radio frequency selector was found tuned to
110,% MHz and the No. 2 navigation radio frequency seleector was found tuned to either
109.5 MHz or 110.5 MHz. The No. 3 navigation receiver, a self-contained NAV/LOC/GS
receiver-indicator, could have been tuned to any of four possible frequencies: 110.5 MHz,
110.05 MHz, 115.5 MHz, or 115.05 MHz. Damage was too severe for any more precise
determination of frequencies. The Nos. 1 and 2 omnibearing selectors (OBS) had been
installed on the captain's (left) instrument panel, and the No. 3 OBS had been installed on
the first officer's (right) instrument panel.

The No. 1 navigation receiver was powered and was determined tc be capable
of operating and tuning. The correlation tuning between the navigation receiver and the
glideslope receiver was found to be accurate. The No. 2 navigation receiver had been
compressed longitudinally to about half its normal length, and no attempt was made to
power it upon the advice of the manufacturer's representative.

Due to severe fire damage, the No. 3 navigation receiver could not be
subjected to any testing beyond the frequency determinations, which were accomplished
by a comparative examination of a serviceable unit. The OBS potentiometer was removed
from. this unit and submitted for laboratory analysis of the internal wiper arm. Witness
marks from the wiper arm corresponded with a selection of 105° in the OBS. The courses
found selected in the Nos.1 and 2 OBSs at the accident site were 015° and 045°
respectively.

Safety Bomrd investigators determined that N339HA probably was equipped
with a gingle three-port antenna coupler, equally coupling the three navigrational
receivers. When the operator tested a similarly equipped airplane, loss of signal strength
resulting from the use of a three-port coupler was minimal,

1.16.2 Airplane Clock

The airplene's clock was returned to the Safety Board's Materials Laboratory.
The cloek had stopped at 1026 and the integral stopwatch indicated an elapsed time of
8 minutes 16 seconds. There were no indications of direct contact with any other objects.
Damage to the interial mechanisms was limited to heavy oxidation. Hone of the gears
would rotate. A laige resolidified molten metel mass was found bloeking the internal
works, apparently frcm a structure originally encireling the cloek which was determined
to be raade from an al'oy which has a melting range ot 715°F to 740° F,

1.16.3 Fowerplants

The engines and propellers were transported to the Serviee Center of Pratt
and Whitney Cauada Inc., in St. Hubert, Provinee of Quebee, Canada, where disassemblios
of the engines began on November 7, 1985. The propellers were removed and sent to
Pratt and .7hitney Canada Inc. propeller overhaul facility in Longueuil, Canada, where the
disassemblies began on November 7, 1985,

Both the left and the right engine power turbine disks were shifted from their
installed positions. The disk rim faces were rubbed rotationaily from contacting the
power turbine intersiage baffles.

Seventeen parwer turbine blades in the left engine were broken off at various
lengths; the remaining blades were complete and bent opposite to the direction of
rotation. All of the right engine's power turbine blades were pushed over the blade
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retaining rivet flares toward the downstream side. The left power turbine blade retention
tangs (firtrees) were rotationally rubbed, and all the broken blades were pushed forward
over the blade retaining rivet flares. Numerous right power turbine blades were forced
out of their disk firtree fittings, and the remaining blades were broken off at various
lengths. The l2ft compicessor turbine blades were complete; however, both the upstream
and the downstream faces of the blade firtrees were rotationally rubbed. All of the right
compressor turbine blades were complete and appeared to be in normal condition, There
was no observable damage on the compressors of either engine. The centrifugal impeller
vane profiles had rubbed the impeller housings of both engines.

Disassembly of the right engine fuel control unit and fuel pump showed that ail
internal components were in normal condition, except for the effecis of the ground fire.
The left engine's complete accessory gearbox housing and all attachsd accessories were
destroyed, wiin the exception of some drive gears and the starter generator.

Indentation marks were found on the interior surfaces of both propeller
pistons. The mark that was found on the piston of the left propeller was equivalent to a
blade angle of about 20° and the mark found on the piston of the right propeller was
equivalent to a blade angle of about 22° The time in the impact sequence when these
marks were made could not be determined.

1.17 Other Information

1.17.1 Henson Hiring and Training Dats

Henson required a minimum total flight time ol 2,500 hours for new hires until
about the spring of 1985 when that total was lowered to 4,000 hours. The airiine required

500 total hours of multiengine flight time and 75 t¢ 100 hours of actual instrument flight
time. Aeccording to Henson management, changing conditions in the industry dietated that
the requirements be flexible. In 1985, Henson hirec¢ 98 pilots; of these, 17 had fewer than
2,000 hours of total flight time and 4 had fewer than 1,600 hours of total flight time; 14
had fewer than 75 hours of actual instrument flight timie; and 1 was hired in the last
2 years with as few as 154 hours of multiengine time, that pilot being the first officer on
flight 1517.

Henson had experienced a rapidly increasirg turnover rate among flighterew
members in recent years with voluntary departures increasing from 4 out of 8% pilots in
1981, to 12 out of 101 pilots in 1983, and to 54 out of 195 pilots in 1985. The percentage
of voluntary departures from Henscn's total pilot population increased from 5 percent in
1981, to 12 percent in 1983, and to 28 percent in 1985. According to the POI for Henson,
regarding the commuter industry, "Now we are beginning to get t¢ the bottom of the
barrel so to speak, and that's part of the problem." He also siated that the qualifications
of the new pilots hired by 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 records of
new pilot hires from the FAA in Oklahoma City, Oklahome, through the General Aviaticn
Distriet Office (GADO) in Baliimore, Maryland. Because this procedure took up to
30 days, the pilots were usually flying on the line before their aceident/ineident and
violation records were obtained. In the case of the first officer of flight 1517, neither
Henson nor the Baltimore GADO was able to find a request for records from Oktahomax
City. Offielals of the airline stated that they attempted to contact all former employers
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to confirm flight time and to obtain recommendations, but that they had not always been
successful in this endeavor. The airline management also stated that they checked
logbooks to confirm flight time.

A check of FAA records revesled that the captain had no record of any
accidents or incidents.

The answer to a question on Henson's application form which addressed
aceidents, incidents, and violations was omitted by the first officer. FAA records
revealed that the first officer had three accident/ineidents on file: (1) a no-injury
ineident on Movember 11, 1982, in which & float struck a fish net with stakes attached
while on a takeoff run In glassy water; (2) an accident in which there was one sericus
injury and three minor injuries on February 22, 1984, resuilting from an aborted takeoff, in
which the Safety Board determined that the probable causes were a leak in a float
assembly, water in the float assembly, and inadequate preflight by the PIC (the first
officer nn flight 1517); and (3) a no-injury incident on July 12, 1984, in which a seaplene
was improperly anchored in a tern nesting area which had been mistaken for a nearby
park. Her previcus employment was termirated as a result of the February 22, 1984,
accident. an official of that organization stated that, in his opinion, the accident was the
result of ecompounded errors in the pilot's judgment.

Henson's 14 CFR 135 initial ground training course consisted of 24 hours of
indoctrination and 24 hours of training on the airplane to which the pilot would be
assigned. Both the captain and the first officer received their training in this program.
Training aids for the Beech 99 consisted of slides &nd overhead transparencies.

Between 1977 and December 1985, the FAA permitted Henson to flight train
its pilots to "proficiency” based on its record of a greater than 80 percent pass rate on
check rides with the FAA, This training to proficiency generally took between 5.5 and 6
hours for a new Beech 99 captain. Following the accident, the authority for the reduced
training program was rescinded by the FAA and, subsequently, Beech 99 captains were
required to complete 10 hours of flight training and Beech 99 first officers were required
to complete 5 hours of flight training. According to the testimony of Henson's PO, the
rescission of Henson's authority to train to proficiency was the result of the 40 percent
rate at which the Henson captain and first officer candidates were failing their check
rides in the deHavilland DHC-8. The POI attributed this high failure rate to a decrease in
the quality of training because of the rapid turnover of management, flight instructors,
check airmen, and line captains. He also stated that it was inereasingly difficult for
Henson to retain qualified instructors and that they were required io perform line flying
duties in addition to instructional duties.

Instrument training in the Beech 99 was conducted without the use of a view
limiting devica (hood). To accommodate the absence of & hood, the seat of the pilot
receiving the trainirg was lowered to restrict vision. According to Henson instructor
pilots, this method was used in the interest of safety, since a large cumbersome hood also
might obstruet the vision of the check pilot. The FAA POI said that he was nware of this
practice and that it was an acceptable practice. The POI who had flown 3,000 hours as
PIC in a Beech 99, also stated that flying from the right s: ¢ by reference to fustruments
on the left panel should not be a problem to a first officer in a line flying situation.

The I0E was conducted in accordance with the requirements of 14 CFR 135,
which consisted of 20 hours of flight time in the Beech 99. According to Federal
regulations, the 20 hours could have been reduced to not fewer than 10 hours by additional
landings per hour of flight time,
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Henson had a left seat familiarization program for first officers who were
about to be upgraded to captain; under the program, the fiest officer flew in the left seat,
but not as PIC, and with restricted gross weight requirements and higher landing weathar
minimums. The captain of flight 1517 had completed this program before being upgraded
to captain.

Henson captains wera provided with one set of approech and en route charts to
share with the first officer in the cockpit., According to Henson policy and practice, the
flying pilot had custody of the approach chart.

1.17.2 Noise Level in the Beech 99

Henson supplied its pilots with Telex headsets. Some of the pilots said that,
for protection from the high noise lzvel in the Beech 99 cockpit, they had purchased
earpieces, which were individually fitted to the external ear, while others had purchased
noise attenuating headsets. None of Henson's Beech 99s were equipped with a erew
interphone system. Other Henson pilots said that both the captain and the first officer on
flight 1517 had purchased their own noise attenuating headsets. Although one headset was
found at the accident site, because of fire damage, thie Safety Buard was unable to
establish that the pilots were wearing their headseis during the flight.

Noise levels in the E.ech 99 were thoroughly reviewed in the Sufety Board's
investigation and analysis of the Cascade Airways' accident in 1981. 10/ Two cockpit
noise-related recommendations to the FAA emanated from the Cascsde aczident: one
requested the FAA to establish maximum cockpit noise levels which will permit adequate
flighterew communication, and one requested rulemaking to require the installation of
crew interphone systems in aireraft which exceed the established noise level maximum
limits. The airplane in the Cascade Airways accident was a Beech Model A99; however,
according to Beech Aircraft Corporation, there are no significant differences in coekpit
noise levels between the A and B models. In the Cascade Airways investigation, cockpit
noise levels in an A99 were measured at a point just to the right of the captain's head at a
95 percent RPM power setting with 1,100-foot~pounds of torque. (This is equivalent to
normal cruise power.) The sound pressure levels under these conditions measured 97 dAB(A)
or 87.7 PSil.. 11/ In July 1982, an FAA contract report 12/ agreed with the Cascade
report thatl the noise levels in the Beech 99 were excessive. The report went on to state
that it recommended "adoption of a noise level fence (limit) of PSIL=78," that reducing
noise at the sotrce was impractical, and that “interphone systems can lead to better
signal to noise ratios (than currently present) if users are taught to use good microphone
technique.”

Interior sound level measurements provided by Beech showed that the noise
level was at its greatest during takeofi, ot 88.3 PSIL, Additional measurements resulted
in 84.8 PSIL at cruise and 77.9 PSIL at apprcach power. According to the testimony of
audiologist Dr. Jerry Tobias, an intelligibility problem is ereated by noise, which requires
shouting in the cockplt, and shouted speech becomes even less intelligible. The crew of

10/ Aireraft Accident Report—-"Cascade Airways, Inc., Beech 99, N380CA, Spokane,
Washington, January 20, 1981" (NTSB/AAR~81/1).

11/ PSIL: Preferred-frequency speech interference level, which is the mean of the sound
pressure levels of 3 octave bands (500, 1,000 and 2,000 Hz), is considered meaningful to
speech communication. The dB(A) measurement includes ali octave bands,

12/ "Cockpit Communications Interference," FAA Order No, DTFA-§1-82-P-81561,
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flight 1517 would have further reduced their ability to hear each other if they were using
their sound attenuating headsets (for hearing protection). Also, according to Dr. Tobias,
author of the FAA Contract Report, human beings automatically adjust their voeal levels
to accommodate the environment; consequently, with the headsets on to cut out much of
the noise, speech would tend to soften, meking communications even more difficult.
According to Henson pilots, some hand signals were used during takeoff, but these did not
appear in the Henson Operations Manual,

An additional noise related problem, confirmed by several Henson pilots and
the POI, was the absence of a door between crew and passengers in the Beech 99,
Generally, conversations between a captain and a first officer had to be shouted during
high ise periods, especially if hearing protection was worn. As a result, several rows of
passensiers could hear any verbal exchanges. According to Dr. Tobies, an environment
with a 77.9 PSIL would require most women to shout to be understood. On two of the first
officer's flights in Beech 99 airplanes, the crew had entered in the flight logs of the
respective airplanes comments about the need for an intercom system in the coekpit. On
September 3, 1885, in N396HA, it was noted, "AC loud-needs intercom system for
communicatizi," and on September 14, 1985, in N498HA, it was noted, "Aircraft needs an
intercom system-it is very difficult to talk and hear between both pifots."

The first officer had aiso complained both to her roommate and to her husband
about the difficulty of communicating in the Beech 99 and of her desire for an interphone
system. None of Henson's Beech 99s were equipped with a crew interphone.

1.17.3 Henson's Approach Procedures

According to Henson's Chief Pilot, procedures in the Beech 99 on an ILS
approach include the following: ecross the marker {LOM) outbound at 160 knots, proceed
outbound on the procedure turn at 140 knots, extend 30 percent flaps at 140 knots,
intercept the localizer at 120 knots, gear down at glideslope intercept, and extend
100 percent flaps before landing. {Analysis of the radar dsta indicates that the
groundspeed of flight 1517 was 180 knots on the inbound leg of the procedure turn.)

According to a former Hensor flight instruetor and check airman, Henson's
policy requires that, before beginning the approach, the Iiying pilot relinquishes control of
the airplane to the nonflying pilot in order to study the approach chart and to set the
correet frequencies into all navigational radios. In this airplene, the first officer couid
easily reach the frequency selectors for all navigation radios. After the flying pilot
resumes control, the nonflying pilot then briefs the flying pilot about field elevation;
itbound course; initial approach altitude; decision height; approach speed, time and rate
of descent; and missed approach procedures, In a review of the factual informetion
contained in this report, Henson's chief pilot concurred with this surnmary.

According to the Henson Operations Manual, before landing the pilots should
review the approach speed, Vref, and the missed approach power setting. The nonflying
piiot should call cut the following: leaving one step down altitude for another, any
deviations from the approach course, any significant airspeed deviations in relation to
Vref, cheeklist items not completed, and 100 feet above each step down altitude. At the
final approach fix, the nonflying pilot should cross check both altimeters and call out any
diserepaney. At all times during the approach, the nonflying pilot should monitor the
flight and navigation instruments and call out »ny irregularities or the appearance of
warning flags. Finally, if at any time during the approach the runway or related lighting
is sighted, the nonrlying pilot is required to advise the flying ptlot.
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Henson Airlines' aliowable deviation from the localizer and glideslope on an
ILS approach in training situations was one dot. However, in line situations, the company
allowed up to a full scale deviation. 13/ (See fiyure 5.)

Flight 1517 flew southwestbound cn Vietor airway 143 (V-143) en route to
CEROL intersection. The flighterew would have been navigating off the Montebello VOR
036° radis]l with 216° selected in the OBS. Upon reaching CEROL intersection, the
flighterew would have navigated directly to STAUT, a nondirectional beacon (NDB)
located at the outer marker (LOM) and designated as the initia! approach fix (IAF). After
leaving CEROL, there would be no further nead to have MOL in any of the VHF navigation
receivers, and company policy dictated thal the ILS frequency be nlaced into all three
receivers for the approach.

1.17.4 Flight Check of 110.5 Mz at SHD

Since 110.5 MHz was a possible cholce of frequencies found in all three
navigstion radio control heads, Henson personnel performed a flight demonstration at SHD
on September 27, 1985, at an altitude of between 2,700 and 3,700 feet with all three
radios tuned to 110.5 MHz. According to the pilots, the No. 1 navigation receiver sensed
nothing at any time during the flight. The No. 2 navigation radio was alive within a
4-mile radius of the airport and the localizer flag dissppeered, the CDI gave positive
indications, there was a "TO" indication, and the correct Morse code identification for
I-SHD (109.5 MHz) was received. The Wo. 3 navigational display in the test airplane,
which had a slaved glideslope off the No. 1 radio and an independent localizer with no
audio-ident, showed a localizer flag at all times. No bench check was conducted on any of
the radios following the flight.

On October 1, 1985, the FAA made a special flight inspection to dztermine if
any usable signal on frequency 110.5 MHz existed in the area. The frequency was ¢hecked
from 50 miles east of SHD, from 7,500 feet to the airport at ground elevation. At no time
was any signal or Morse Code identification received on 110.5 MHz. Paired TACAN/DME
channel 42 also was checked and no signal was received.

1.17.5 Flight Demonstration of Montabello VOR 045° Radial

On September 25, 1985, the Safety Board conducted a flight demonstration
aboard a Beech Baron supplied and flown by a Beech Aireraft Corporation pilot.
Representatives of all parties except the FAA were present. The No. 1 navigation radio
was tuned to frequency 112.6 MHz (MOL) and the No. 2 navigation radio was tuned to
109.5 MHz, the SHD localizer. The pilot attempted to fly the approach as published, but
navigating by the MOL VOR 045° radial insteud of the localizer. He stated that he
thought that he was doing a goud job of flying the false Mocalizer.” The course took the
airplane directly to the accident site. The glideslope in the No. 2 navigation radio
appeared to be usable until about 2 miles before the aceident site. After crossing the true
localizer course, the ADF indicated that the airplane was esst of the desired course. The
ADF display consists of a compass rose with a needle which points to the low or middle
frequency NDB to which its frequency selector is tuned. Direction is indicated to the
pilot as a magnetie bearing or as a relative bearing to the longitudinal axis of the aircraft

13/ The dots on the face of a VHF navigation instrument represent the degree of
deflection from the selected course. A full scale deflection on the localizer indicates
that an aireraft Is 2.5° or more off course. Full up to full down deflection on the
glidescope represents a total of 1.4% or 0.7° above or below the glideslope.
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depending on what type of instrument is installed. N338HA was equipped with an
indicator which presented the relative bearing to the station. The pilot of the
demonstration flight said that he thought it took a long time to intercept the false
Moealizer." The distance between the true localizer course and the MOL 045° radial is
about 8.2 nautical miles, or about 4 minutes at 120 knots.

1.17.8 FAA Surveillance

Henson holds Air Carrier Operating Certificate No. 21-EA-!, dated May 29,
1969, issued by EA-GADO-21, Baltimore, Maryland. The ceitificate, with two separate
sets of approved operations specifications, authorizes Henson to uperate under both 14
CFR 121 and 135. Only the records pertaining to 14 CFR 135 were examined since the
accident airplane was operating under that regzulation. In 1985, the following inspections
were conducted: three en route, six ramp, one cabin, and two training inspections. The
overall performance of the airline was found to be =atisfactory,

During the first National Air Transportation lnspretion (NATI 1), conducted by
the FAA between March 4 and March 25, 1934, Henson received a satisfactory overall
rating and was not required to undergo NA'r[ II, a followup Inspection of carriers found
deficient during NATI 1. The NATI inspections were speecial programs of increased
surveillance of air carriers operating under 14 CFR 121 and 135.

One POI was assigned to Hensont Airlines by the FAA's Baltimore GADO. He
stated that he normally devoted about 69 percent of his time to Henson, hailf of which was
spent in surveillance activities. However, since April 1985, almost 100 percent of his
time with Henson had been involved in the issuance of operations 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 deHavilland

DHC-8 to Henson's fleet. The POI estimated that he had not flown on a Beecl: 99 training
or proficiency ride for about 3 months before the aceident and that all Beech 99 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 conducted 100 percent
of the check rides in both airplanes, thc DHC-7 and -8, operated by Henson under 14 CFR
121,

1.17.7 Relationships Betweon Pilot Error and Stressful Life Bvents

Research conducted at the Naval Safety Center in Norfolk, Virginia, has
evaluated the c2lationship between pilot error and stressful life events or behaviors
indicative of stress in raval aviators. 14/ The study, which analyzed 737 questionnaires
concerning stressful life events which were completed by naval aviators who were
involved in major aireraft mishaps over a 4-year period, determined that ithose pilots who
were causally involved could be distinguished from those who were not on 10 of the 22
stress and personality questionnaire items. 15/

'Three of those distinguishing items were: recent engagement to be married
(significant at 0.05); recent career dectsion (significant at 0.01); and financial difficulties
(significant at 0.05), The authors concluded that these three fac ors, unlike the

14/ Alkov, R.A., Gaynor, J.A.,, and Borowski, M.S., "Pilot Errer as a Sympton: of
Inadequate Stress Coping," Aviation, Space, and Environmental Medicine, V56 (3), 1985,
p. 244,
15/ The Fisher-Irwin Exact Test (One-Tailed) was used in the study to determine these
Tactors which distinguished the two groups and their significant levels.
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remaining sever, "might be (hoigtht of as stressors that diseriminated the group of
aviators who contributed to the vutecome of their mishaps," rather than behaviors resulting
from stress. Symptoms of an aviator's inability to cope with these stressors may manifest
themselves as "acting cut" behavior or as human error mishaps.

In & 1982 paper which discussed life change measurement in Canadian forces
pilots, the authors concluded:

. »«» the effect of excessive life changes as a contributing factor to
personal stress and illness merits further attention if a screening
tool is to be developed to assess and prediet accideni-prone
aviators. 16/

1.17.8 Emergency Guidelines

Flight 1517 never declared an emergency and never reported a misgsed
approach or a c¢limb to 2 minimum safe altitude, The following emergency guidelines
address Federal regulutions and advisory information for a pilot who is uncertain of the
position of the aircraft being flown.

Title 14 CFR 91.3:

(a) The pilut in command of an aircraft is directly responsible for, and is
the final ruthority as to, the operation of that aircraft.

(b) In an emergency requiring immediate action, the ptlot in command
may deviate from any rule of this Subpart or of Subpart B to the extent
required to meet that emergency.

* % ¥

The Pilot/Controller Glossary in the Airmen's Information Manual defines an
emergency as "a distress or urgeney condition,” and further defines an urgency ecndition
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 Manual, Chapter 5 Emergencey Procedures, C5-81-1,
containg the following discussion:

a. An emergency can be either a distress or urgency condition as
defined In the Pilot/Controller Giossary. Pilots 3~ not hesitate to
declare an emergency when they are faced with distress conditions
such as fire, mechanical ailure, or structural damage. However,
some nre reluctant to report an urgency condition when they
encounter situations which may not be imnmediately perilous, but
are potentially catastrophic. An gireraft is In at least an urgency
conditicn the moment the pilot becomes doubtful about position,
fuel endurance, weather, or any other econdition that could
adversely affent flight safety. This is the time to ask for help, not
after the situaiion hes daveloped into a distress condition.

18/ Heakonson, P.M., and MeCarron, N.H.,, "Recent Life Change Messurement in
Canadian Forees Pilots," Aviation Space and Favironmental Medieine, V53 (1) 1982, p. 8.
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Pilots who become apprehensive for their safety for ANY reason
should KEQUEST ASSISTANCE IMMEDIATELY. Ready and willing
help is available in the form of radio, reds , direction finding
stations and other aircraft. Delay has csused aceidents nnd cost
lives. SAFETY IS NOT A LUXURY. TAKE ACTION.

2. ANALYSIS
2.1 General

Henson flight 1417 failed to arrive at its destinat’>n, Shenandoah Valley
Afrport, following & routine flight. The Safety Board's investigation showed that the
flighterew was currently certiicated to conduet the flight. The Safety Board concludes
that the first officer was flying, since the captain made all of the radioc communications
throughuut the flight from Baltimora-Washington International Airport, and sinece it wes
company policy for the nonflying pilot to operaie the radios.

The first indication that there may have been a problem ocecurred after radar
service had been terminated when the captain responded, at 1014119, to a position request
from the air traffic controiler that, ", . . we were gonna ask you we're showin a little west
of course the inbound course here." This response suggests a lack of certainty on the part
of the captain as to the position of the airplane. At that time, the airplane had been easi
of the localizer course for more than 3 minutes, on a projeeted track of about 075°% At
10:15:55, after radar contact was lost, the captain asked if the controller showed the
airplane east of course, indicating further confusion on the part of the flighterew. At
10:17:49, the controller suggested that the crew of flight 1517 execute a missed epproach
if they were not established on the lo.:alizer. The crew did not reply. At no time did the
crew of flight 1517 suggest that they might have been experiencing a navigation radio or
instrument malfunection.

A communieations search was unsuccessful and search and rescue sctivities
resulted in the loeation of the airplane about 8 hours later at an elevation of 2,400 feet
and sbout 6 miles east of the airport. A smouldering fire was burning itself out and there
were no survivors. It was determined that the airplane had impacted on a magnetie
eourse of (#45° in controlled flight with landing lights on and with gear and flaps retracted.
(The 245° course of the airplane was on the 045° radial of the MOL VOR and the localizer
course for the ILS runway 4 approach {o SHD was also 045%) The trues were broken in a
relatively level straight line, indicating that the airplane was in a wings level, fuselage
level flight at initial impact. There were propeller slash marks on both sides of the
centerline, indicating that both engines were running and under power.

2.2 Airplane and Powerplants

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

The physical damage to, and the condition ¢f, the airplane's engines and
propellers indicute that both engines were operating at impaet. Disassembly of the
engines revealed the presence of rotational dan.age to the power and compressor turbines
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of hoth engines. Disassembly of the propellers revealed blade angles of about 20° for the
left propeller and blade angles of about 22° for the right propeller, indicating that the
propellers were in low piteh, as might be expected for an approach or missed approach.
However, the time in the impaet sequence when these blade angles were imprinted on the
propeller pistons could not be determined. The condition of the engines indicated that the
fuel systems of both engines were functioning and were supplying the engines with fuel
until impact. The review of maintenance records for N339HA disclosed no repetitive or
chronie diserepancies, or component failure trends which could have contributed to the
cause of this aceident. All ADs had been complied with and ail time/eyele life limited
components had been replaced. The Safety Board concludes that both engines, the
propeilers, and their various accessories were operating normally until the Initial tree
contact and that in-flight failure or malfunction of the airplane's powerplants did not
contribute o this accident.

2.3 Systems and VHF Navigational Radios

No evidence was found to indicate any preimpact failure or malfunction of the
airplane's electrical system, flight control system, flight instruments, or navigational
instruments or radios. Two recent discrepancies reluted to flight or navigation
fnstruments/radios had been corrected. The Safety Board notes that the discrepaney in
N339HA's flight log regarding the first officer's navigation radio was in the opposite
directicn of an error which might have led the accident airplane to the east of course.

The ADF was destroyed by impact and fire., No witness marks were left by the
needle and the fact that the flighterew successfully navigated to STAUT is strong
evidence thet there was no malfunction of that instrument. However, a malfunetion of
the ADF radio or antennas cannot be completely ruled out.

The three VHF radios shared a common antenna, and N339HA prcobably was
equipped with a three-port antenna coupler. When a similar antenna coupler on another
Beech 99 was tested by the operator, the loss of signal strength was minimel, so that
signal attenuation resulting from the use of a common antenna is not considered tc be a
factor in causing a navigational equipment malfuncetion.

The Safety Board considered the possibility of an antenna malfunction which
would affect all threz VHF navigational radio receivers in an identical manner. There
rvere no navigational problems hefore the airplane reached STAUT, so any malfunction
would have had to occur after that point. The ADF antenna was separate, so the ADF
needle should have been clearly indicating that the airplane was east of course, sineo it
always points direetly to the station. Finally, the airplane was outside the full scale
deflection limits of the localizer for more than 4 minutes before the captain's last
transmission. Also, the airplane must have been receiving a signal, either VHF or LF,
since the captain's transmissions indicate that he thought thiey were east of course at
10:15:55, The Safety Board believes that a malfunctioning antenna was not a factor in
this aceident; however, such a malfunction cannot be completely ruled out.

One system irregularity found in the accident airplane was the installation of
one of the three independent navigation recelvers without audio capebility for use in
positive aural identification of navigational facilities. A Major Repair and Alteration
form (FAA form 337) had not been prepered listing its installation, and it did not appear in
the airplane weight and balance caleulations. This radio's navigational display was
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installed on the lower right side of the first officer's instrument panel. The Safety Board
does not believe that the paperwork irregularity relative to the installation of the No. 3
navigation radio contributed to the aceident.

R SRR R e T

In postaceident testing, only the No. 1 navigation receiver could be operated
and tuned. Both the Nos. 2 and 3 navigation receivers were too severely damaged for any
testing beyond frequency determination. However, since the flighterew navigated
successfully to CEROL and since they did not suggest to the ATC controller that they
vere having any radio difficulties, the Safety Board believes that the VHF navigation
radios probably were funetioning properly; however, a malfunction of one or more of the
VHF radios eannot be completely ruled out.
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An examination of the three navigation radio control heads at Henson
Aviation's Avionies Shop indicated that, at the time of the examination, the No. 1 control
head was tuned to 110.50 MHz; the No. 2 control head was tuned to either 109.50 MHz,
the localizer frequency (I-SHD), or 110,50 MHz; and the No. 3 control head (the first
officer's) could have been tuned to any one cf four possibilities: 110.05 MHz, 110.50 M1z,
115.05 MHz, or 115.50 MH=z. None of these were the correct setting for I-SHD
(109.5 MHz) or MOL (112.6MHz). It was not possible to determine conclusively which, if
any, of the frequenecy readings found at the iime of the examination were the frequencies
which had been seleeted by the flighterew before the approach. Impact forces were
sufficiently great to move the tuning shafts. It is possible that the pilots mis-set, or
failed to reset, all three radios. Also, il is possible that frequencies were changed, or
were in the proecess of being changed, just before impact, perhaps after a mistake was
discovered. The fact that the choices of frequencies found in all three control heads were
inconsistent with the expected settings, with the exception of the possible choica of
109.5 MHz in the No. 2 control head (I-SHD), leads the Safety Board to conclude that the
possibile frequency settings which were found in the control heads were not necessarily
those selected by the pilots during the spproach, but that they resulted from impaet
foreces. The Safety Board coneludes that all systems probably were operating normally at
the time of the aveident and the navigation frequencies seclected before impact cannat be
determined.

2.4 Airplane Clock and Captain's Watceh

The airplane clock did not appear to have sustained a sufficlently severe direct
impaet to stop the works. It probably stopped sometime after the impact due to fire,
Consequently, the aceident probably occurred earlier than 1026 as indieated ont the eloek
face. If the integral stopwateh had stopped at impact, the 8 minutes 18 seconds indicated
could possibly represent the elapsed time after the airplane crossed STAUT; the pilot may
have begun timing on the stopwatch at the outer marker to monitor the procedure turn
and fina) approach, The time of 1022 found on the captain's watch probably indicates that
it continued to run after impact, since flight 1517 did not respond to the controller's call
at 1017:49 suggesting a missed approach.

2.5 Meteorology

At the time of the accident, instrument meteorological conditions (IMC)
oxisted in the area from the cloud bases at about 2,000 feet to the cioud tops at about
5,000 feet There was no significant windshear and no turbulence, oth.r than light ¢hop, in
the area. The freezing level was above 10,000 feet, so airframe ieing was not a factor in
the accident. That portion of the NWS Area Forecast pertinent to the time and place of
the accident was substantially correct.
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Surface weather observations were made by Henson employees who hold
certificates issued by the NWS 'he NWS had conducted required ingpections at the
SAWRS and had rated it "excellent." Weather alse was available to the flighterew while
in flight from AWOS over STAUT, the LOM, The AWOS had not received periodic
inspections as specified. According to the NWS, it is not required to inspeet AWOS
facilities and, according to the FAA, it is not responsible. The Safety Board is currently
corresponding with the FAA regarding who is responsible for the inspections.

Flight 1517 received the 0845 observation at SHD from the Gordonsville low
altitude controller at 0957:43. About 1005, the flighterew eontacted the SHD station
agent, who did not transmit the 0945 observation. According to the agent, this would be
routine unless the weather was "bad" (low ceilings, low visibilities, or strong erosswinds).
However, flight 1517 received the 0945 observation when the flighterew contacted
UNICOM following their in-range call to Henson, The 0945 observation reflected that the
ceiling was 1,000 feet lower than it had been at the 0845 observation. However, at 1,000
feet a.g.l., it was still well above the published decision height of 3090 feet a.g.l, and the
visibility remained at 2 miles with haze no longer noted. The iemperature rematned at
63° F, and the wind remained calm. The altimeter setting had chenged from 30.19 inHg to
30.20 inHg.

Accordirg to pilots who had made the approach into SHD shortly after the
accident, weather conditions on the approach were a little worse than the surface
observations had suggested. The pilot who landed about 1100 had been holding for about
40 minutes at STAUT. His estimates of ceiling and visibility were 500 feet a.g.l. and 3/4
niile. FHe stated that he obtained temperature and wind information from AWOS, but did
not remember what it was. (AWOS data are not recorded.) The pilot who landed about
1110 estimated ceiling and visibility to be 500 to 700 feet a.g.l. and 1 1/2 to 2 miles.

The fact that the actual weather was worse than reported led the Safety Board
to consider what effect, if any, this rmay have had on the flightercw's eonduct of the
approach. If the bases of the clouds were as reported (1,000 feet a.g.l.), the pliots would
expect to break out and see the ground at about 2,200 feet m.s.l. However, Facause the
cloud bases may have been about 500 to 700 feet a.g.l., the pilots would not have seen the
ground until descending through 1,900 to 1,/00 feet. With the expectation of breaking 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 celling and visibility were lower and, when
they became unsure of their exact locatior, (ney might have been less voncerned about
taking immediate action. Therefore, altnough imprudent, the pilot's failure to maintain
the proper sl.itudes for the approsnch and the delay in initlating a missed approach may be
explained, in part, by the relatively high ceiling and vigibility reports. Whatever confusion
whieh may have existed in the cockplit about the exact location of the airplane in relation
to the lucatizer and glideslope, if the pilots believed they were relatively close to the
localizer, they would believe that they had sufficient terrain clearance until breaking out
of the clouds around 2,200 feet. The apparent controlled flight into the trees at
2,400 feet suggests that the pilots were in control of the airplane and may have been
slowly dascending intentionally without great conecern. The absance of radio calls to the
contrary supports this hypothesis.

Regardless of the fact that the actual weather may nave besen a little worse
»an reported, the Safety Board concludes that weather was a factor in the mecident only
to \he extent that it necessitated an instrument approach.




2.6. Misinterpretation or Malfun~tion of Altimeters

The altimeters installed on both sides of the instrument panel were of the
design commonly referred to as three-pointers. Three scparate pointers rotate to
indicate increments of hundreds, thousands, and ten-~thousands of feet: of altitude.
Mis-getting of altimeters by the pilots is not suspected in this aecident because both
altimeters were found set very near the correct setting of 30.20.

A mechunical error in one or both altimeters eboard N33OHA was not
considered a reasonable possibility since the radar data and the ATC transeript showed
that flight 1517 was cruising at 6,000 feet and, at 0959, flight 1517 was cleared for the
approach and instrueted to aross CEROL at 5,000 feet. Radar data showed a descent to
5,000 feet and, following a break In radar coverage, it showed a return at 4,600 feet
followed by a steady descent until the last return at 2,700 feet. Therefore, the
comparisons of radar dsta altitude readouts match the altitudes which should have been
flown, until the descent below 3,300 feet, and do not suggest that flight 1517 experienced
any mechanical problems with the gltimeter.

The Safety Bourd also considered the possibility that the first officer may
have misread her altimeter by 1,000 feet and that the captain may have, at the same
time, failed to monitor closely the approach. If both pilots misread and/ar failed to
monitor the altimeters, it possibly could explain the airplene's continued descent to 2,700
feet while still in the procedure turn and before intercepting the loeslizer. The ‘mpact at
2,400 feet, nearly 1,000 feet lower than the procedure turn altitude of 3,300 feeot, could
have occurred if the crew thought they had not yet completed their deseent to 3,300 faet
and if they were still waiting for the localizer needle to center.

A NASA quarterly report states, in an artiele regarding altirneter reading and
setting errors, that most Aviation Safety Reporting System (ASRS) incident reports are
either 1,000- or 10,000-foot altitude reading errors and that the accuracy and error
response was poorest for the three-pointer altimeler. 17/ However, the greatest
potential for error in reading the three-pointer altimeter exlsts when they are installed in
moedern high performance aireraft, which generally operate at much higher altitudes than
picvicous generation aireraft and which are capable of rapid climbs and descents. The
Beech B99 is not pressurized and does not operate at altitudes higher than 10,000 feet
inless oxygen is available to the pilots.

It is possible, but kiyhly unlikely that one or both pilots left the altimeter out
of his or her instrument scan tor sufficlent time that 1,000 feet of altitude was lost
without perception by the pilots in a descent from 6,000 to 2,400 feet. If a greater
altitude change had oceurred, such an error would be easier to understand. However, for
this to happen, the first officer, who was probably flying, would have had to ignore the
altimeter 1,Gi0-foot needle for some time, while the captain would have had to fail to
monitor the altimeters during the same time period. Further, misreading the altimeter
would not account for the faet that the airplane was about ~ miles east of the approach
course for SIID., Therefore, the Safety Board does not believe that the misinterpretation
or malfuneciion of altimeters was a causal factor in this acecident.

17/ Hemingway, John C., "Altimeter Keadings and Setting Errors, NASA Quarterly
Raport No. 12, Dee. 1980, pp. 19-27,
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2.7 Air Traffic Control and Aleways Facilities

The investigation revealed that ATC proeacures as applied by the Washington
ARTCC Cordonsville low radar (R31) controller were proper and in accordance with FAA
Handbook 7110.RS5.

Two questions arose regarding the exchanges between the R31 ecntroller and
flight 1517, The first question concerned the R31 controller's request at 1014:18 for a
position report from flight 1517, The request was made for planning purposes since other
flights were waiting to make the approach. The second question concerned the R31
controller's suggestion at 1017:49 that flight 1517 execute a missed approach if not
established on tne localizer, The suggestion wes based on his past experience regarding
the amount of time it took for a Beech 99 to complete the approach to SHD. The Safety
Board noted that both the controller and the station agent apparently sensed that too
much time had passed during the approach without the airplane landing or reporting &
missed approach.

A flight inspection of the ILS gt SHD was conducted by the FAA on
September 23, 1985, All components were operating within specifications and the SHD
ILS was certified for use upon completion of the flight inspection. FAA ground and flight
inspectiong of the MOL VOR deterrained 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 all were found to be operating within
preseribed limits.

The pilot of the Beech 58 Baron which held 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 at STAUT. According to the
pilot, he wasg using both the NDB and the the localizer for navigation. At no time did he
experience any difficulty with localizer raception or NDB reception. Since this pilot
monitored the localizer continucusly throughout the time period that flight 1517 was
attempting to execute the ILS approach, it is obvious that flight 1517'% failure to
intercept the localizer was not car od by an interruption of the localizer signal. The
Baron's flight was plotted on radse. from 1002:54, at which time flight 1517 was at
8,000 feet northeast 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
at the time of its examination and was among the choices of possible frequeneies found in
the Nos. ¢ and 3 navigation recelvers as well, sugzested the possibility that one or more of
the navigation receivers was tuned to 110.5 MHz Instead of 109.5 MHz, and that the
ground equipment was emitting a usable signal which could be received on that frequency.

To test the validity of this theory, Henson personnel flew the approach in
another Henson Beech 99 airplane with all three navigation receivers tuned to 110.5 MHz.
A signal. was recelved on the No. 2 recelver only, vut its reception was limited to a 4-mile
radivs of the airport, all to the northeast of STAUT. However, the accident airplane did
not appoear to have any navigational problems in thet area; therafore, it is difficult to
draw any conclusions from this test flight which apply to any possible navigation problems
of flight 1517. Furthar, the recelvers from the test airplane were not bench checked
after the test flight, although the airplane continued to fly in revenue service. The FAA
subsequently conducted a flight inspection of frequency 110.5 MHz in the vicinity of SHI;
the flight dld not receive, at any time, a signal or Morse Code identiffeation. The Safety
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Bosrd cooacludes that ther apparently was a performance deficiency in the navigation
receiver which recelved a signal on 110.5 MHz on Henson's test flight, It is not possible to
determine if the aceident airplane was equipped with a navigation recelver which had a
similar performance defieiency; however, if there had been, the pilots should have had
sufficlent indications of receiver deficiencies or malfunctions during the approach to have
notified ATC and to have safely abandon.;d the approach.

The Safety Board concludes that no elements of the Air Traffic Control
system or Alrway Facilities contributed to the cause of this accident.

2.8 Montebello VOR 045° Radial Theory

Given that there were no known probiems with the airplane, its flight systems,
the weather, or the airborne or ground based navigation equipment, and there was no
evidence of flighterew incapacitation, it is clear that operational and human performance
issues played a significant role in this accident. If all of Henson's procedures had been
followed, and if the correct navigational frequencies had been selected, the approach
gshould have been flown successfully by this flighterew. Therefore, the Safety Board
believes that the most plausible reasons for the navigational error that placed the airplane
almost 6 miles east of the ILS localizer course included the flighterew's failure to follow
recommmended instrument flight procedures, such as properly tuning and identifying
navigation facilities, maintaining prescribed altitudes, making preseribed altitude
callouts, observing TO/FROM indications, observing "flags," cross-checking the
navigational displays, and comparing VHF navigation indications with the ADF indieations.

When Safety Board investigetors conducted a flight check of the MOI: VOR
045° radial to test the hypothesis that the flighterew might not have changed the

navigation frequency on one or more of the VHF navigation radio control heads from the
MOL VOR to I-SHD, it was found that the 045° radial of the MOL VOR led almost directly
to the acceident site. This radial was selected because the inbound course of 1-SHD is also
045° and because it is 2 common practice for pilots to select the inbound ILS course on the
OB as a reminder to them of the correct course. (This action is not necessary for proper
sending of the localizer signal, but merely provides a convenient heading reference.)

According to Henson's chief pilot, before reaching CEROL the Nos. 1 and 3
VHF navigation radios should have been tuned to the Montebello VOR and the No. 2 VHF
navigation radio should have bzen tuned to the Shenandoah ILS. Henson's policy was to
set ail three VHF navigation control heads to the ILS frequency after leaving CEROL. An
ADT is required for the ILS epproach to SHD. Therefare, the NDB (STAUT) frequency
would have been selected before reaching the CEROL intersection, since the NDB is the
only facility which provided direct guidance from CEROL to STAUT. STAUT was the
initial approach fix (IAF) as well as the final approach fix (FAF). Since the radar returns
indicate that the airplene was flown from near CEROL directly to STAUT, the correct
NDB frequency must have been selected and the facillty must have been functioning
properly, ¢3 attested to by the pilot of the Beech 58 Baron.

Henson's procedures require that the flying pilot set all the navigation redios.
However, li the accident airplane, the third navigation radio's frequency selection was
located on the right side of the first officer's instrument panel, beyond the normal reach
of anyone sitting In the left seat. The captain of flight 1517, because of his experience in
two-pilot flight operations, may have assumed that the first officer had complied with
company policy and had set I-SHD into the No. 2 navigation radio before reaching CEROL
and into the Nos. 1 and 3 VHF navigation radios after leaving CEROL. However, if the
pilots forgot, and if none of the VHF navigation radio frequencies were changed from
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those which should have been selected when the airplane was inbound to CEROL from the
north, then the {lighterew would have raceived information from the MOL VOR on the
Nos. 1 and 3 navigation displays. The MNo. 2 navigation receiver may have been
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 radios, the No. 2 control
head was the only one with 109.5 as a possible seleetion and the No. 2 OBS was observed
at the aceident site to have 045° selected. However, a failure or mis-seting of te No. 2
navigation radio during the {light could not be tompletely ruled out.

Some of Henson's Beech ©9s had navigaticnal displays on the first officer's
instrument panel which were slaved to the captain’s No. 1 radio and otners which were
independent. The third radio in the sccident airplane was a completely independent
self~contained navigation unit. Consec¢uently, because Henson's pilots frequently flew in
several different airplanes on any given day, it would be possible for a pilot to torget
which particular cockpit configuration was in the airplane on any given flight. The first
officer on flight 1517 was new to the company, had low multiengine time, had low
instrument time, and was making her first instrument approach into SID in IMC.
Therefore, the possibility exists that she forgot the cockpit configuration of N3I9HA and
thought she had a slaved unit which would be set automatically at the same time she or
the aptain may have set the No. 1 receiver, rather than an independent unit whieh had to
be set separately. Or, she may have been so preoccupied with flying the airplane in
instrument flight conditions that she simply forgot to set any of the radios but
remembared to place the final approach course heading of 045° into her OBS,

If the first officer was using the MOL VOR to navigate, thig could also explain
the imprecise execution of the procedure turn. If the first officer had thought she was
flying outbound from STAUT on the localizer backeourse, but her VHF navigation radio
was actually tuned to the MOL VOR, with the 045° radial in the OBS, the CDI would have
been on the right side of her navigation display, indicating that she should fly to the left
to correct her course, which the radar plot shows that she did. 18/

The outbound track of the procedure turn was about 254° instead of the
published 270° and the inbound track was about 075° instead of the published 090° Winds
aloft were not of sufficient veloeity to aceount for these offsets, but the inaccuracy
might be explained by the first officer intentionally lessening the outbound heading of the
rrocedure turn, since she thought she was alrendy west of ecourse and needed to modify
the procedure turn so as not to travel too far westbound before turning back to intercept
the localizer course. However, the inbound track of the procedure turn was also about 15°
to the left of the desired course. Analysis of the radar indicates that the groundspeed on
t1e inbound leg of the procedure turn was 180 knots, sugiesting that approach flaps mav
not have been lowered. According to company policy, 30° of flaps are lowered at
140 knots, aithough the limit speed was 182 knots for 30° of flaps.

There is another possible explanation for the apparent deviation from the
outbound ILS course and the imprecise headings flown during the procedure turn, Flight
1507 tracked directly to STAUT, but immediately after passing STAYT the track turned

18/ On a localizer backeourse, normal sensing gives the pilot a reverse indication of the
correct direction in which to fly for course guidance, so that the pilot muast fly in the
opposite direction of that indicated on tire CDI  Some aireraft are equipped with a
backeourse switech which compensates for this apparent error, often =2alled '"reverse
gensing." N339HA was not equipped with such a switeh,
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left (east) of the localizer, Once the airplane was outbound from STAUT, if the first
officer was flyiig headings only, rather than receiving guidance from either I-SHD the
MOL VOR, or STAUT, then gyroscopic precession of the heading indicator might explain
the observed track of the airplane. If these deviations from the published courses are
attributed to gyroscopie precession, it would be concluded that the first officer was not
navigating on the ILS, but was flying indicated headings throughout the outbound and
procedure turn portions of the approach. Furthermore, if the first officer was referring
strietly to the heading indicator, she might not have noticed that she had passed through
the localizer two times (if she were tuned to 1-SHD.) If she was using the MOL VOR 045°
radial, there would have been no indications of localizer crossings. Qyroscopic precession
would not be of significance while the airplane was tracking the MOL VOR 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 VHF display which, if set to the MOL VOR. frequency with 045°
in the OBS, would have resulted in flight 1517 being flown toward the 045° radial of the
MOL VOR and the accident site.

Whether the first officer flew the procedure turn using the VHF receiver (ILS),
using the ADF, or using only heading indications from the heading indicator, flight 1517
apparently approached the MOL VOR 045° radial about 10:4:19 because the
communications from the eaptain indicate that he thought he was near or at the inbound
localizer course at that time and was "turn inbound" at 1014:25. The flight's probable
ground track combined with an average airplane ground speed of about 140 knots would
have placed the airplane in the vieinity of the 045° radial about the time the captain
made these communications. (See figure 6.)

After the flighterew intercepted what they thought was the loealizer course
and turned inbound, they must have descended below the glidesiope intercept altitude of
2,700 feet since they struck the mountain at 2,400 feet, about 371 feet below its peak
altitude and about 200 feat below a ridge in the flightpath of flight 1517, There are two
possible explanations for the airplane crashing at 2,400 feet along the 045° radial of the
MOL VOR.

One explanation for the final phase of the flight is that the flighterew flew
along the 045° radial of MOL and 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 ADF needle, no marker beacon indication, and no
glideslope indication. The captain's contact with ATC at 10:15:55 about being east of
course supports such an explanation. Further, there wonid be a time delay after turning
inbound on the localizer before the erew would have expected to receive the marker
bescon or an ADF needle swing indicating passage of STAUT. Thus, once the crew
intercepted the 045° radial of MOL, thinking it was the localizer, the erew would not have
expected to recelve an immediate indieation 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 airplane was east of course and could account for the captain's
inquiry to ATC. The flighterew may have finally realized that they were not on the
localizer course or, in response to the controller's suggestion that they execute a missed
approach, they may have initiated a climb to & minimum safe altitude. However, the
airplane collided with the ground before it could begin a left turn to STAUT according to
the missed approach instructions, since the airplane struck the trees in & wing's level
fuselage attitude.
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Another explanation is that the flightcrew believed that they had passed
STAUT (the outer marker) and that, in the absence of a glideslope indieation, they decided
to execute a localizer-only approach although neither outer marker passage nor loss of
glideslope was reported to ATC. Since the flight probably intercepted the 045° rad! 1l of
MOL when the airplane was approximately abeam the STAUT NDB, it is possible that the
flightecrew accepted the abeam indication on the ADF display as passage of the outer
marker, even though the needle would have remained on the left and moved very slowly
aft. At this time, they would have lowered their landing gear, turned on the landing
lights, and begun a descent to the localizer approach minimum descent altitude (MDA) of
1,620 feet. Although the absence of any glideslope indications should have alerted them
to a problem, the reported weather conditions at SHD were well rove the localizer~-only
landing eriteria. Consequently, g.ideslope information would not have been important or
needed to complete the approach and landing. However, since the weather in the
mountains east of SHD probably was worse than the weather reported at SHD, they may
have Legun to execute a missed approach after grrival at MDA. In view of the fact that
the airplane crashed with the gear and flaps up, which is the missed approach
configaration, the acecident cculd have oceurred during the first moments of this missed
approach attempt. The crew would have had about 1 minute 4U seconds from the time
they acknowledged that they were not in radar contact until the controller suggested a
missed approach to lower the gear, descend from 2,700 to 1,620 feet, then raise the flaps

and gear, and cL.mb back to 2,400 feet.

Regardless of what occurred after the flight intercepted the MOL 045° radial,
the flighterew did not detect their sitration in sufficient time to take the appropriate
action. ‘This factor, as well a3 the other information regarding the conduet of the
approach, suggests inadequate instrument flying techniques and procedures on the parts of
both pilots, including a failure of the eaptain to adequately monitor the approach,

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
considerable time which had elapsed from the initiation of the procedure .urn without
localizer interception shonld have been an additional indication to the pilots, especially
the captain, that eppropriate remedial action was needed. Under Federal Aviation
Regulations, being unsure of one's position in IMC would certainly qualify &s an “urgenoy”
condition, constituting an emergency and requiring timely action. Although the airplane's
configuration at the accident site suggests that a missed approach or a climb to a
minimum safe altitude (if the flighterew knew that they were not on the localizer course)
may have been in progress at the time of impact, either on the flighterew's initiative or at
the controller's suggestion, this action was delayed until it was too late to avoid ground
impact.
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The Safety Board believes that there are several human performance, as well
as operational factors, which coutd help to explain how such errors may have been
compounded and not detected by the pilots in sufficient time to execute a missed
approach, These factors inelude training to "proficiency” in minimum time, the
assignment of a new captain to fly with a new first officer, the limited experience of the
first officer in muiltiengine alrplanes and in instrument flying, the effects of a "noisy"
cockpit (as reflected in the flight logs and as reported to her husband and roomate)
documented dissatisfaction on the part of the first officer in communieating, the lack of
an Interphone system, the effect the proximity of the passengers to the cockpit had on
crew communication, Henson's policy of providing en route and approach charts to the
ecaptain only, and several significant stress producing events in the lives of both pilots.
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The facts illustrate that this flighterew were not suffieiently prepared to
conduet safe instrument flight operations and that tiie management and oversight of this
commuter airline was inadequate. The Safety Board belleves that the shorteomings on the
parts of Henson management and the FAA ape among the underiying reasons for this
accident,

2.9 Operationsl and Human Performance Flements
2.9.1 Flightcrew Experience and Qualifications

The eapiein's entry level experiencs was 27 hours below the minimum total
time desired by Henson (2,500 hours) at the time he was hired. His multiengine time wag
38 hours below the desired time (500 hours), and his actual instrument time was at the
minimum desired time of 75 hours. The first officer's entry level experience, as stated on
the day she was hired, exceeded by 1,200 hours the total time desired by Henson
(2,000 hours) at the time she was hired, Her multiengine time was 347 hours helow the
desired time (500 hours) and her actual Instrument time was at the minimum desired time
of 76 hours. The Safety Board acknowledges that the flighterew's experience (flight time)
far exceeded that required by Federal Aviation Regulations, To serve as
pilot-in~command (PIC) of a multiengine eairplane being operated as a commuter aip
carrier, a pilot must hold an airline transpori pilot certificate, which requires a minimum
of 1,500 hours of flight time, with appropriate category and class ratings. A second in
command pilot (SIC), operating under 314 CFR 135, must hold a commernial pilot
certificate, which requires a minimum of 250 hours of flight time, with appropriate
category and class ratings and an instrument rating. (Appendix H contains excerpts f1om
the relevant regulations.) However, the first officer had low time i~ operation of the
Beech 99 and both pilots had limited time in their respectize positions as eaptain and first
oificer. The Safety Board concludes that scheduling two pilots together, both of whom
were relatively new to their positions, was a fact which permitted the errors to be made
by the pilots, and whieh allowed the errors to go undetected. The captain was new to his
duties as PIC and the first officer was not only new to her duties as SIC but eame from a
background consisting pimarily of single pilot operations,

Two earlier resumes submitted to Henson by the first officer, about § months
and more before her employment by Henson, showed a total time of 3,224 hours with
550 hours of multiengine time and 264 hours of instrument time on the first .nd a total
time of 2,950 hours with 150 hours of multiengine time and 160 hours of instrument time
on the second. All three versions were in her personnel filc at Henson Airlines. Her most
recent logbook listed 15.7 hours of muiti-engine flight time, which had culminated in the
successful com ' ATP checkride in February 1955. There were no
cumulative totals of flight time in her ogbook (investigators were unable to
locate and examine her previous logbooks), so it is impossible to precisely determine her
flight experience, especially in multiengine airplanes, which ranged from 550 on her first
resume to 154 when she was hired. Because the first officer appeared to be quite candid
with instructors and line pilots about her low multiengine time, the Safety Board
concludes that the 154 hours entered on the form completed on the day of her
employment is probably most nearly correct, and that the values submitted on earlier
resumes mu.y have been "inflated" to enhance her chances of employment,

Henson Airlines has experienced a rapidly inereasing turnover rate among
members in recent years with voluntary departures increasing from 5 pereent
of total pilots in 1981 to 28 percent in 1985. According to Yenson's former Director of
Airline Operations, the first officer's credentials would heve looked good at the time she
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was hired, notwithstanding multiengine flight time of only 154 hours (assuming that is the
correct figure), since she had more than 3,000 hours of total flight time, held an ATP
certificate, and had experience as a charter pilot. However, the Safety Board believes
that a careful examination of the quality of her flight time, which was primarily in single
engine, single pilot operations, should have alerted Henson Airlines that this candidate
might need a greater than average amount of training to bring her to the skill level
desired for commuter operations or thet Henson Airlines might have asked her fto
accumulate more multiengine and/or Instrument flight time before hiring her to as a
professional pilot {0 conduet air commerce.

ST R

Henson Airlines was not aware that the first officer had a recor™ of two
incidents and one personal injury accident at the tiine she was hired. The answer to a
question regarding accidents, incidents, and violations on Henson's application form were
omitted by the first officer. Henson's procedur: was to submit a written request for
accident and incident records to FAA Airman Records in Oklahoma City through the
GADO {n Baltimore, which took about 90 days, There are no records to indicate that this
was done in the case of the first officer. (The information could have been obtained by
telephone from Oklahoma City in a few hours,) Furthermore, the airline did not contact
the firm which employed her at the time of the injury accident. These facts wouid
suggest that Henson was less than prudent in screening and selecting candidates for pilot
t=aining.

2.9.2 Flighterew Training

“
i

Although Henson's classroom facilities were found to i»e adequate, the only
training aids for the Beech 99 were slides and overhead transparencies. In ground school,
the Beech 99 cockpit, instrument panel, and circuit breaker panels were presented in 35
milimeter slides and, before flight training, pilot candidates received briefings on the
cockpit layout and instrumentation. No specific training was provided to address the
differences in cockpit configurations of the various Beech 99 airplanzs in the Henson
fleet. The availability of & basic cockpit mockup or a ground procedures treiner, either of
which could have easily been fabricated by Henson, would have greatly inereased the
student's familiarity with the airplane's controls and systems before beginning f{light
training, especially considering that the pilots currently being hired tend to have less
experience than previous new hires.

Muajor air carriers, pilot ¢roups, and large amireraft manufacturers have been
awure of the problems brought about by nonstendard cockpit displays and equipment,
Over the years, the emphasis in Part 121 alr carrier operations has been on achieving
standardization of coclkpits throughout a major air carrier's fleet, although not always
successfully so. However, many commuter air carriers are cunfronted with the need to
purchase airplanes for their operations as they become available from other operators
within the general aviation community or from different eirplane manufacturers which
have different concepts of, and therefore, different solutions to, the human engineering
problems presented in the design of airplane cockpits. The Safety Board realizes that
total standerdization of an air carrier's flest could present significant, if not prohibitive,
economic penalties. Nevertheless, the Safety Board believes that the lack of enckpit
standardization is a hazard to flight safety and must be addressed tv the FAA and the
commuter industry. The Safety Board believes that the FAA shoul:/ alert its POIs of
14 CFR 135 operators to be aware of the potential hazards of »instandard cockpit
configurations and to encourage operators to Include in their ground training the
differences {n their airpianes. Noting any critical differences in aireraft might also be
made a part ¢! the preflight checklist.
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Instrumant training at Henson Alrlines was conducted without the use of a
vision-restricting device. This practice was known to and approved by the FAA's POI.
According to Henson training pilots, this was done in the iiterest of safety, since many
large cumbersome hoods used for this purpose interfere with the vision of the check pilot;
Henson also maintained that a complete scan was not possible with a hood. To achieve
some restriction of vision, the pilot's seat was lowered. Additionally, most of Henson's
instrument training was donas at night. There are, however, many compact
vision-restricting devices available which do not interfere, with the vision of the cheek
pilot. Without some kind of restrietion, the trainee would perceive many visual cues and
use them for orientation. Furthermore, using Henson's procedure, it is necessary to raise
the seat to make the landing. That would secur at a oritical time in the approach and
would require the instructor pilot to take over, unless done so early in the approach that it
would not really test the pilot's ability to fly an spproach to minimums.

Instrument training should be conducted in a manner closely simulating actual
instrument metecrological conditions. In the absence of an approved simulator or an
advenced training deviee (ATD), training in the airplane should be conducted in & manner
that will prevent pilots from obtaining visual cues. The practice at Hensorn Airlines
allowed pilots who were receiving instruetion or who were being tested to lower their
geats rather than to use a vision restricting device. Since significant visual cues are
provided to the pilot by peripheral vision, even if forward vision is somewhat restrieted by
this practice, this type of training environment is ingppropriate and cannot provide an
adequate opportunity either to develop instrument flying skills or to demonstrate
instrument flying proficiency. Becuuse the PO{ was aware of and sceepted this practice,
the Safety Board believes that the FAA should advise POIs to review air carrier training
programs to verify that instrument flizht training and checks are condueted in a properly
simulated manner. Where approved simulators or ATDs are not available, appropriate
vision restricting devices chould be required.

In its special study 19/ on commuter airline safety, the Safety Board noted:

.+ « pilot training would benefit greutlv from increased use of flight
simulation. While the number of suitable simulators is limited, they are
generally available at aireraft manufacturers' training locations. The
Board believes that training at manufacturers' training faellities will
provide the most up-to-date simulator flight training. The Board urges
the FAA and the commuter indusiry to encourage the development of
sufficient numbers and types of aircraft flight simulators needed to
upgrade the quality and scope of commuter airline training.

The Safety Board believes that, with the increasingly rapid turnover of flying
personnel in the commuter industry, the need for the development ol fi.ght siinulators is
becoming increasingly more important so that the quality and scope of commuter airline
pilot training may be upgraded.

In part, at the instigation of the RAA, the FAA has Initiated efforts through
its - Proposed Advisory Cireular (AC) No. 120-XX, in proposing standards for the
procedures and criteria for use and evaluation of aireraft flight simulators (ATDs) under
14 CFR 135. The Safety Board strongly supported the FAA's efforts in its letter datad

19/ for more detalled information, read Special Study "Commuter Airline Safety 1970~
1979" (NTSB-AAS-80-1).
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May 23, 1988, and cautioned that "the use of Advanced Training Devices (ATI}) only, may
not result in improved regional airline pilot capabilities. Rather, the use of thaese devices
must be sugmented by a comprehensive training program for Part 135 oporators.”

The Safety Board urges the RAA to work with its membership in setting
comprehensive industry training standards for initirl and recurrent pilot training. Also,
the Safety Board urges the FAA to erpedite its program to introduce comprehensive
standards on the use of aircraft flight simulators and to work with the industry in
acquiring such training devices.

Henson provided only one sot of approach and en route charts for its Beech 99
pilots. The approach chart was in the ~ustody of the flying nilot, so the PIC on flight 1517
had no immediate reference to check the accuracy of ' -2 approach being conducted by
the first officer.

The Safety Board believes that pilots at the controls should have their own set
of pertinent navigational charts in their possession and accessible at all times. Also, if
the nonflying pilots are to fulfill their duties in monitoring flight and navigation
instruments, making radio calls, ard calling out altitudes, it is necessary for those pilots
also to have the continuous use of a set of charts. if a single chart has to be passed back
and forth, or if one pilot has to move out of position tc see a chart which is In the
possession of the other pilot, eonfusion, poor flight monitoring, and inadequate cockpit
coordination can oceur. This would be espesially true in the case of a pilot who was new
to either position in the cockpiy, as in the case of both pilots ot flight 1517,

When both the caplain and the first officer of flight 1517 received their flight
training, Henson was permitted to train its pilots to “oroficiency" in a minimum number of
programmed hours of instruetion. Since most instruction is given by company instructors
and most check rides are given by comnany check airmen, "nroficiency" is determined by
the standard of the individual giving the instruction or the check ride. Although Henson's
authority to train to “proficienay" was rescinded following this accident, it may be
reinstated at any t'me by the POI. The POI stated that the reseission resulted from the
rapid turnover »f management, flight instructors, sheck airmen, and line captains, which
caused a decrease in the quality of tralning. This was reflected by a 40 percent rate of
failure in upgrade training in the DHC-8 in which he gave all of the checkrides. He also
stated that it was increasingly difficult for Henson to retein qualified instructors and that
they were required to perform line flying duties in addition to instructional duties.

The Safety Board believes that there should be a more objective standard for
the minimum number of flight hours required to ensure an acceptable standard of
prefessional competence for both captains and first officers of commuter air carriers
oporating under 14 CFR 135, and that a specific number of training hours should be
required with more hours as an optlon if proficiency has not been reached when the
preseribed number of hours had been completed. Under 14 CFR 121.424, pilots in
command of turbopropeller powered airplaines, such as the Beech 99, are required to
complete 15 hours of flight time and second in command pilots are required to complete 7
hours of flight time. (These hours may be reduced under 14 CFR 121.405)) Since those
pilots flying for commuter air carriers operating under 14 CFR 135 are generally less
qualitied and have fewer hours of fiylng time than those flying for air carriers operating
under 14 CFR 12!, it would seem reasonable to require at 1zast an equal amount of
training to serve as PIC and BIC of similarly powered airplanes. Referring to commuter
airline pilots in general, the POI sald that, "Now we are heginning to get to the bottom of
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the barrel so to speak, and that's part of the problem." Specifically, in regard to Henson
Airlines' pilots, he stated that the quality of the current pilote was of a "different ealibre
"less qualified] than it had besn until late 1983." Before that time, he considered that
Henson Airlines was very stable with succession from one airplane to another and upgrade
to eaptain moving at a slow pace. For instance, a Beech 99 captain who was upgraded to
the Shorts 330 would probably serve as a first officer on that airplane for 6 months before
being upgraded to captain. In contrast, the captain of flight 1517 had spent about 1 month
as a first officer on the Beech 99 before being upgraded to captain.

2.9.3 Stressful Events in the Lives of the Crew

According to research conducted at the Naval Safety Center with naval
aviators, recent marital engagernents and recent career decisions ere two major stressors
which are frequently found in those who were causally involvad in major aireraft mishaps.
Because the captain had just become engaged to be married and was anticipating a job
interview with Eastern Airlines, it is possible that his attention was affected by these
significant events in his life and, as a result of these distractions, he failed to monitor the
approach vigilantly.

The first officer was unable to live with her husuand due to job requirements
and aspired to a flying job based in Florida, where he lived. ilor husband reported that
she took a 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
Maryland because of the cost. Financial difficulties, which was cited as a third major
stressor in the study of naval aviators, may have caused stress in the first officer,

The first officer had several unresolved medical concerns. Her physician,
whom she had visited 5 days before the accident, said that she reported taking birth
control pllls for the past 9 months in compliance with her prescription. However, her
menses were not regular, and she had missed the last 2 months. Physicians have studied
the relationship between stress and amenorrhea (missed menses) in college students where
the phenomenon is most evident. A paper on menstrual disorders in college studonts,
reported that "Stress, physieal or emotional, is probably the most common cause of
amenorrhea in adolescents or young adults. The stressful life style at the college campus
due to higher levels of competition and incereasing demands con training and education may
cause ", .. amenorrhea...."” 20/ 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 clinical condition of armenorrhea can be the resuit.," 21/

The first officer's amenorrhea may well have resulted from the stressful
environment associated with her recent employment and training as well as the necessary
separgtion from her husband, At the time of her visit to her physician, she had been
working for Henson for 2 months, the same period of time during v-hich she had been
amenorrheic.

20/ Singh, K.B., "Menstrual Disorders in College Students," AM.J. Obstet. Gynecol.,
144(1), 98-102, September 1, 1982.

21/ Ballentine, C., "No menstruation, no pregnancy = Amenorrhea," FDA Consumer,
18(4), 22-24, May 1984,
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During the same visit to her physician, she reported a lump in her left breast
and soreness in her left shoulder and chest. Although he did not perform a mammogram,
the physician informed her that lumps, which he found in both breasts, were fibrocystic
disease and probably not cancerous. However, without a mammogram and/or a biopsy of
the tissue, a definitive diagnosis eannot be made. The first officer was instructed in
bresst self-examination and asked to return in 3 months for a followup visit. It is likely
that she was concerned about the fibrocystic disease and its possible link to cancer since
her mother had died of breast cancer at age 47, placing the first officer at & much higher
risk for breast cancer than someone with no family history of the disease.
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The first officer's physician said that she reported taking diethylpropion, a diet
drug, in order to stay awake. Toxicological examination of postaceident samples revealed
evidence of a therapeutic dosage. FAA and Safety Board experts agreed that this
probably had no greater effeet upon her flying than eonsuming 5 to 6 cups of coffee.
However, the manager of the FAA's Aeromedical Standards Division of the Office of
Aviation Medicine said that taking the drug to stay awake while flying raised a "red flag,"
suggesting other problems, such as some type of sleep disorder or Jdisturbance of an
emotional or physieal nature. Her roommate reported that the first officer had difficulty
sleeping when she was away on overnight layovers., However, she slept in her apartment
the night before the accident. In any event, both birth control pills and the diet drug
should have been noted on her application for a medical certificate and were not. Any
one of these problems, or all of them in combination, may have affected the first officer's
concentration ori the day of the accldent,

The FAA's Forensic Toxicological Research Unit in Okiahoma City did not
detect diethylpropion in the first officer's blood, which was detected by the Bureau of
Forensic Seclence of the Commonwealth of Virginia and the Center for Human Toxicology
in Salt Lake City, Utah. Its failure to detect licit drugs at therapeutic levels remain a
concern of the Cafety Board,

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

The use of both lieit and illieit drugs by pilots is a major concern in
aviation safety because of the critical skills required of pilots and
the adverse effects of such drugs. Similarly, the physiological
and/or psychological effects on pilnt performance of such drugs are
not clearly defined and are not well publicized to the flying
community. Although some research has been conducted in this
area, the need exists to collate availeble data and to institute
additional research in drug involvement in aircraft accidents and
the potential effects of such drugs on plilot performance. The
Safety Board's difficuity during this invectigation in obtaining
definftive data, both quentitative and qualitative, regarding
toxicological analyses and the resultant behavioral effects of such
drugs indicates a need for research to develop scientific data on
this subject. From such data, the potential drug problems in
aviation could he assessed.

227 Alreraft Accident Report--"Central Airlines Flight 27, Hughes Charter Air Gates
Learjet Model 25 (N51CA) Newark International Airport, Newark, New Jersey,
March 30, 1883" (NTSB/AAR-84/11).
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The Safety Board believes that information on the effects of
various drugs should be collected in the aviation mcde because of
the critical nature of pilet performance requirements and task
complexity. The information that is collected should be used to
develop guidelines and cautionary material for pilots on the use of
both lleit and fltieit drugs before and during flght operations.

* * K

Many toxicology laboratories, including FAA's laboratory (CAMI),
do not necesasrily test for presence of therapeutic levels of licit
drugs unless a specific request is made based on the finding of a
prescription bottle or other indication of use of a particuler drug
by a pllot. Drug screens generally sre designed only to deteet
abnormal (lethal or ineapacitating) levels of licit drugs, and only
the presence of illieit drugs. Additionally, the relationship of
therapeutic levels of lcit drugs and performance should be
examined with a view toward providing guidelines to pllots and
improving toxicological test procedures.

As a result of its investigation, the Safety Board recommended that the FAA:

A-84-93

Establish at the Civil Aeromedical Institute the capability to
perform state-of-the-art toxicological tests on the blood, urine,
and tissue of pilots invelved in fatal aceidents to determine the
fevels of both lieit and illieit drugs at both therapeutic and
abnormal levels.

A-84-94
Review the research and literature on the potential effects on pilot
performance of both licit and {llieit drugs, in both therapeutic and
abnormal levels, and use that to develop and actively disseminate
to pilots usable guidelines on potential drug interactions with
piloting ability.

Regarding Safety Recommendation A-84-93, the FAA replied on Jannary 13,
1986, that the Civil Aeromeadieal Institute (CAMY had increased its sereening capability
with a "sensitive drug-class-selective immunochemical technique (speecifically Emit or
Enzyme Muitiplied Immuroassay Technique) applied to urine.”  Confirmation of
presumptive positive results would be performea by e contractor using a differential
technique until CAMI could purchase the appropriate aquipment.

_ As a result of the FAA's response, the Safety Board reclassified the status of
Safety Recommendation  A~84-93 from  "Open-—Unaceeptable  Action"  to
"Open--Acceptable Action" with the provision that "additional information es to the
detection of lait drugs and the level of detection now st CAMI" should include the
detection of substances at the therapeutic level.

The Emit sereening equipment was not in use at CAMI at the time of the
Henson accident. However, a ropresentative of the coinpeny which markets Emit stated
that its equipment is not capable of detecting the level of diethylpropion hydroehloride
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{an amphetamine-like drug) which was found by the Bureau of Forensic Secience of the
Commonwealth of Virginia in the first officer's blood (.04 micrograms per milliliter). The
company's Emit test for drugs of abuse is only capable of detecting amphetamines in
urine, not in blood or serum. The level al which the Emit general amphetaime sereen ig
capabie of detecting diethylpropion is 650 micrograms per milliliter in urine, which is far
in excess of the expected therapeutie level.

While this new screening equipment may be valuable in some applications, it
clearly could not have successfully detected the drug of interest in this investigation.
Further, samples of urine are not always available for testing, as was the case with the
coptain in this accident. Emit serum (blood) sereening is limited to barbiturates,
benzodiazepines, ethyl slechol, phencyclidine, and trieyelic antidepressants.,

In a January 31, 1988, letter, the FAA stated that the outside contractor will
only be used for confirmation of presumptive positive results. Consequently, it is likely
that, with its current sereening capabilities, CAMI will continue to be unable to detect
gsome drugs in urine and blood samples.

The Safety Board urges the FAA to revise its sereening chini Jes to include
the capability to detect hoth the therapeutic and gbnormal levels of .ivit and illicit drugs
in urine and serum or whole blood. Based upon this investigation, Safety Recommendation
A~84-93 has been reclassified ss "Open--Unacceptable Action.”

Although the Henson Operating Manual clearly states the company guidelines
on drug use while on duty, the first officer apparently did not comprehend the potentially
serious side effects of the diet drug. The Safety Board believes a drug handbock, as
recommended in Safety Recommendation A-84-84, may econvey this message more
forcefully than company guidelines and would reinforce and complement those guidelines.
Safety recommendation A-84~94 currently is classified as "Closed-~Unacceptable Action."

2.6.4 Cockpit Coordination

The captain had been flying in his position for about a month and the first
officer hacl been flying in her position for about 6 weeks. The captain had conducted six
instrument approaches as a Beech 99 captain, and the first officer had conducted 23
instrument approaches as Beech 99 first officer. Their training flights and IOE flights
reflect minimum flight time in IMC. They had flown together on two occasions before the
accident flight but had condueted no instrument approaches on those days and had not
flown into SHD. On the day of the accident, they had successfully executed three
instrument approaches. However, considering the brief amount of time devoted to
cookpit ecordination and the first officer's lack of experience in two pilot operations,
Henson's procedures may not have been learned as thoroughly as may have been desired or
expected by the company.

As a result of its investigation of the January 20, 1981, accident involving
Casende Airways, the Safety Board recommended that the FAA:

A-81-15
Establish for aireraft used in commereial operation the maximum
cockpit noise levels which will permit adequate direet voice
communication between flight crewmembers under all operating
conditions,
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A-81-76
Require the installation and use of crew interphone systems in the
cockpits of those aireraft in whieh noise levels reach or exceed the
maximum level established for adequate direct voice
communication between flight crewmembers under all operating
conditions,

Safety Recommendations A-81-75 and A-81-76 were classified as "Open-—
Acceptable Alternative Action,” pending the development of an AC by the FAA regarding
the measurement and analysis of cockpit noise and remedies to improve communiecations
in coekpits with high noise levels. The AC was scheduled for May 1986, but has not yet
become available, and there have been no steps taken to implement the retrofitting of
airplanes which exceed allowable noise levels with interphones. Furthermore, as a result
of this accident, the Safety Board no longer believes that an AC is acceptable as an
alternative action. The Board believes that excessive Beech 99 coekpit noise levels
precluded effective oral communication and contributed to a reduction in communications
between the flighterew in this accident. Consequently, the noise levels interfered with
proper and timely erew coordination,

In a full-migrion simulation study conducted at the National Aeronautics and
Space Administration, researchers found that "when more information wes transferred
regarding aspects of flight status, few errors appeared which were related to systems
operations (e.g., ... misreading and missetting of instruments...Overall, there was a
tendency for erews who did not perform as well to communicate less--a finding which
underscores the importance of the information transfer process." 23/

The Safety Board agrees with this assessment. Consequently, the Safety Board
finds that the FAA's proposal to issue an AC on cockpit noise levels is no longer an
acceptable response to Safety Recommendations A-81-7%H and -78, although it still
believes the issuance of the AC to be an appropriate action. Therefore, the Board has
clagsified Safety Recommendations A-81-75 and -6 as “Closed—Unacceptable
Anstion/Superseded,” and it has {ssued two new recommendations to the FAA based on the
maximuin cockpit noise level of 78 PSIL recommended in the FAA contract report. The
Safety Board believes also that the FAA should not allow flights to be dispatched without
a funetioning interphone system. Therefore, the Board believes that the interphone
system, when instalied, should be removed from the Master Minimum Equipment List.

A crew interphone systemm would facilitate the exohange of unambiguous
information under normal or abnormal flight conditicns while at the same time it would
preciude alarming the passengers who might misinterpret crew conversations even under
normal flight conditions. An additional benefit of a crew interphone is to permit the
continuation of on~the-job training for new first officers who may be unfamiliar with the
airplane or with company procedures.

While it is not possible to assess the quality of flight 1517's erew coordination
or communications in the absence of a CVR, it is not likely that the erew would have been
able to discuss and agree that they were unsure of the airplane's location without having
to shout and without the possibility that passengers could overhegr thelr conversation. If
an interphone had been available, such a discussion could have taken place without

337 Foushee, H.C. and Manos, K.L. "Cockpit Communications Patterns and the
Parformance of Flight Crews," ISASI Forum, Spring 1981, pp. 18-20,
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disrupting flying duties and in privaey, thereby making it more probable that it would have
oacurrec. The Safety Board concludes that the lack of an interphone system was a
eontributing factor in this accident.

Considering that both the captain and the first officer were relatively
inexperienced in their respective positions, the division of cockpit duties betwee: the
flying pilot and the nonflying pilot may not have gone as smoothly or as quickly as it
might have if one or both had been more experienced. Training in crew coordination
consisted of a video-taped program on cockpit resource management, and any further
information or assertiveness training was covered by the flight instructor or the IOE
check airman which, in the absence of any guidelines, would vary considerably with the
instrueter or check ajrman. In any event, considering the time frame within which
training was accomplished, there would have been insufficient time to teach and to
confirm that adequate coordination procedures were understood. This would placs a
heavy reliance on cockpit coordination being learned on the jcb.

The coordination problem would be magnificd by a noisy cockpit and the
difficulty in hearing and being heard. Further, the need for cautious communications
between the pilots because the passengers can hear what is said, IMC, end a flyiny pllot
who is reputed to be belLind the airplane in instrument flying, would result in dehivs in
making almost every decision,

The Safety Board is aware of the rapid turnover of the pilot popuiation of
commuter airlines and the fact that it has become necessary to hire pilots with fewer
qualifications than was previously the case.

The Safety Board believes that inadequate coekpit coordination, resulting from
having two pilots who are both inexperienced in their positions, could explain, in part, the
otherwise inexplicable navigational error by these pilots, and this factor was causal in the
aceident. Consequently, the Safety Board believes that the FAA should caution commuter
airlines against scheduling twec inexperienced {in the position, in total time, instcument
time, time in class, or time in type) pilots for the same flight.

However, the Safety Beaird notes that, at the time of the accident, the
captain's total time and experience iar exceeded both the FAA and Henson's minimum
requirements and, although he had only accumulated a little more than 100 hours of PIC
time in the Beech 99, he had spent about a year as a first officer with Henson Airlines and
should have been acutely aware of his monitoring function in a two-pilot operation in
whig? a new first officer was making an approach in instrument meteorological
conditions.

2.10 Summary of the Navigational Error

In summary, the Safety Board was unable to determine conclusively the
precise reason(s) for the navigational error leading to this accident in the absence of
evidence which would have becn pravided by a CVR and/or FDR. However, the Safety
Board bellaves that there is svfficient evidence to conelude that there was an error in
navigation and u failure to munitor the flight instruments properly. The most credible
explanation for the observed track flown by the airplane, the langusge of the recorded
transmissions, and the location of the wreckage is that the flighterew was navigating off
the Montebello VOR 045° radial instead of the Shenandoah ILS. The available facts do not
support any other reasonable scenario, since the Safety Board conciudes that the
flighterew was navigating by information available to them in the cockpit and no facility,
other than the Montebello VOR, was capable of presenting information which would lexd
the alrplane to the accident site on a magnetie course of 45°
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Further, the communications by the captain to ATC at 1014:19 and 1014:25,
the time at which the extended ground track of flight 1517 would have been approaching
the MOL VOR 045° radial, that the flighterew was turning inbound, is additional evidence
to support the hypothesis that the erew was navigating off the MOL VOR. Of course,
there are several factors which should have discouraged the flighterew from the
inadvertent use of the MOL VOR 045° radial: a "FROM" indication rather than a "TO"
indication on the OBS, the incorrect aural identification on any incorrectly tuned VHF
navigation radios, a glideslope "flag" on all incorrectly tuiied VHF navieation radios, an
ADF needle indicating that the airplane was east of course, and an excessive amount of
elapsed time without intercepting the localizer. On the other hand, the flighterews'
qualifications, training, and experience which, in combination, left them poorly prepared
for instrument flying, as well as several human performance factors, probably resulted in
their failure to detect these errors and in their failure to monitor adequately the
approach. The Safety Board concludes that the evidence is sufficient to determine that
the accident probably was caused by the inadvertent use of the MOL VOR 045° for
navigation.

2.11 FAA Surveillance

Surveillance of Henson’s 14 CFR 135 operations by the FAA had been sharply
curtailed since April 1285 when the airline introduced the deHavilland DHC-8 to its fleet.

The POI was fully aware of, and approved Henson's poliey of conducting
instrument training without the use of a view-limiting device. He stated that he was not
concerned with the first officer flying approaches by reference to OBS and ADF displays
on the left sgside of the captain’s instrument panel, which is contrary to
14 CFR 23.1321(a). 24/ However, the fact that he had flown 3,000 hours as PIC in the
Beech 99 may have alfected his assessment of this arrangement. A pilot, such as the first
officer, with minimum multiengine time and minimum instrument time could find the
parallax, which this configuration presented, to be a significant problem, and could find it
difficult to adjust his or her scan to include an instrument outside the normal scanning
range.

The POI was fully aware that Henson's training standard for the ILS was a
one-dot deflection and the line flying stendard was a full scale deflection. He stated that
he did not have the authority to impcse & higher standard on the airline than is required by
Federal regulation, although the airline could impose a higher standard upon itself. He
based his opinion on the requirements of the Instrument Pilot Flight Test Guide
(AC-81-568A). The POI indicated that he would be very uncomfortable with that standard
and that fallure to correct before a full scale deflection would be sufficient to fail a
candidate on a checkride.

The Safety Board's investigation revealed that there is no Federal regulation
which addresses the allowable amount of deviation of a glideslope or localizer needle on
the pllot's OBS display. Aeccording to the FAA, flight test guides provide the only
suggested guidelines for a POI's approval of an airline's operations. Since an Airline
Transport Pilot Certificate is required to serve as PIC on multiengine airplanes cperated
by commuter air carriers, and since the flight test guide {s the only standard available to
the POY, it would seem to follow that thir is the standard which shoult be adherad to ina

247 Each filght navigation and powerplant instrument for use by any pilot must be plainly
visible to him from his station with the minimum practicable deviution from his normal
position and line of vision when he is looking forward along the flightpath,
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commuter airlire's training, check rides, and line flying. The standard found in the Airline
Transport Pilot Flight Test Guide (AC 81-77) is a "one dot" deviation. The Safety Board
believes that the FAA should bring this standard to the attention of all POIs of commuter
air cerriers and incorporate it into FAA Order No. 8430.1D, Air Carrier Inspector's
Handbook, Part 135.
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The Safety Board concludes that increased FAA surveillance might have
disclosed the improper radio installations at an earlier date. It would certainly have
allowed more recent and more frequent surveillance of Henson's Beech 99 initial and
recurrent training, since most of the POI's time was consumed with preparations to place
a new airplane on the line. The Safety Board believes that the FAA should give priority to
the quality and quantity of surveillance activities, One procedure to assure this might be
to provide additional staffing cn a temporary basis when airlines are involved In changes
wh =h require the full time attention of the only inspector, such as the addition of new
aivaraft.

The Safety Board appreciates the latest efforts of the FAA to alleviate
substandard surveillance problems of the commuter airline industry. In Februarv 1984,
the FAA embarked upon an in-depth review of the entire flight standards inspection
system. According to the FAA, the review, entitled project SAFE (Safety Activity
Functional Evaluation), encotnpassed a forecast of aviation activity under deregulation,
the National Afr Transportation Inspections (NAT™I and II), the General Aviation Safety
Audit (GASA), and an evaluation of existing regul’ s, directives, programs, studies, and
reports concerning flight standards inspection L. ,grams. The elements of the flight
standards system, which received critical appraisal, included regulations, directives, work
programs, program management information, industry safety findings, evaluation
programs, budget, resources, position deseriptions, elassifications, hiring practices, career
development, training, and supervisory evaluation, Deflciencies identified by project
SAFE have been addressed in an implementation plan with a blueprint for short-term and
long-range changes. The FAA has set targets in its implementation plan to update each
part of the flight standards system by ficeal year {(FY) 1988 and, by FY 1989, to
standardize and integrate the parts into an automsted, interactive system for updating
and coeumenting FAA performance.

However, the SAFE program, which is in its infaney, will require a
considerable period of time beforz meagurable benefits can be derived and validated, The
Safety Board belleves thet the continued dynamic growth of the commuter industry and
these latest accident findings warrant the development of more timely interim procedures
and guidelines which will allow for continued surveillance of commuter air carriers during
veriods when the POI is unable to fulfill those dutizs because of other work demands.

2.12 Survival Factors

Considering the inaccessible and heavily forested terrain in which the accident
ocecurred, the emergency response was considered to be adequate, both in terms of the
search efforts econducted and in the determination of tha need for medical care. Because
a livable cabin volume was not maintained and because the impact injuries were severe,
the Safety Board concludes that this was not a survivable accident. The coneclusion that
the ocenpants died from impact forces is substantiated by the relatively low levels of
carboxyhemoglobin levels found in the blood of those occupants for whom valid
toxicological measurements could be obtained. Smoke inhalation during a ground fire
would have resulted in higher levels of carboxyhemoglobin,
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2.13 Cockpit Voice Recorder and Flight Data Recorder

The Safety Board believes that the facts and eircumstances of this accident
f. mer 1llustrate the need Jor a requirement that FDRs and CVRs be installed in
aultiznging, turbine-powered, fixed-winged airplanes. Recorded flight parameters and
< v it conversation would have provided significant factual information regarding the cause
of this accident and thus provide the means for determining the proper remedial action
needed to prevent recurrence.

As & result of its investigation of an airplane crash at Felt, Oklahoma on
October 1, 1981, 25/ the Safety Board recommenced that the FAA:

A-82-107

Require that all multiengine, turbine-powered, fixed-wing aircraft
certificated to carry six or more passengers msnufactured on or
after a specified date, in any type of operation not currently
required by 14 CFR 121.343, 122.359, and 135.151 to have a
cockpit voice recorder and/or a flight data recorder, be prewired
to aceept a "general aviation" cockpit voice recorder (If also
certificated for two-pilot operation) with at least one channel for
voice communications transmitted from or received in the aireraft
by radio, and one channel for audio signals from a cockpit area
mierophone, and a "general aviation” flight data recorder to record
sufficient data parameters to determine the information in Table I
as a funetion of time,

A-82-109

Require that "general aviation" cockpit voice recorders {on aircraft
certificated for two-pilot operation) and flight data recorders be
installed when they become commerecially available as standard
eouipment in all multiengine, turbine-powered fixed-wing aircraft
and rotoreraft certificated to carry six or more passengers
manufactured on or after a specified date, in any type of operation
not currently required by 14 CFR 121.343, 121.359, 135.151, and
127.127 to have a cockpit voice recorder and/or a flight data
recorder.

A-82-110

Require that "general aviation" eockpit voi e recorders be inctalled
as soon as they are commerecially aveilable in all multiengine,
turbine-powered aircraft (both airplanes and rotorcraft), which are
currently in service, which are certificated to carry six or more
passengers and which are required by their certificate to have two
pilots, in any type of operation not currently required bhy
14 CFR 121.359, 135.1%1, and 127.127 to have a cockpit voice
recorder. The cockpit voice recorders should have at least one
channel reserved for voice communications transmitted from or
received in the aireraft by radio, and one channel reserved for
audio signals from a cockpit area microphone,

35/ Alrcraft Accident Repcrt—"Sky Train Air, Inc., Gates Learjet 24, N44CJ, Felt,
OKklahoma, October 1, 1981" (NTSB/AAR-82/4).
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A-82~111

Require that "general aviation" flight data recorders be installed as
soon as they are commer:ially available in all multiengine, turbojet
airplanes which are currently in service, which are certiticated to
earry six or more passengers in any type of operation not currently
requred by 14 CFR 121,343 to have a flight data recorder.
Fquire recording of sufficient parameters to determine the
follt;wing information as a function of time for ranges, accuracies,
ete.):

altitude
indicated airspeed
magnetic heading
radio transmitter keying
piteh attitude
roll attitude
vertical acceleration
longitudinal acceleration
stabilizer trim position

or pitch control position.

Although the Safety Board is encouraged by the FAA's notice of proposed rule
making (NPRM) concerning CVRs on newly manufactured multiengine, turbine-powered,
fixed-wing aircraft operating under 14 CFR 135, it Is concerned that a final rule has yet
to be issued. Therefore, the Safety Board urges the FAA 10 expedite its implementation.
Further, the Safety Board believes that the matter of prewiring newly meanufactured
aireraft, as defined in Safety Recominendation A-82-107, for eventual acceptance of a
general aviation flight data and cockpit voice recorder retrofit, nas been neglected. The
Safety Board also reiterates Safety Recommendations A-82-109 through -111, Until
further actior is taken, those recommendations are being held in an "Open—Unacceptable
Acticn™ status.,

The Safety Board believes that a CVR would not only have been a valuable tool
in analyzing this accident to determine why it ocenrred, but that it would be a positive
foree in developing measures to prevent similar accidents in the future. Until the FAA
requires the installation or airlines voluntarily install CVTls, similar aceidents may occur
and important preventive measures will go undetected.

2.14 Ground Proximity Warring System

As a result of this and ¢wo other approach phase accidents involving secheduled
domestic passenger commuter flights operating under 14 CFR 135, which occurred
between August 1985 and March 1986, and in which 25 persons were iatally
injured, 26/ the Safety Board believes that the time has come for the FAA and the
commuter airline industry to address the installation of ground proximity warning systems
(GPWS) aboard those aircraft commonly used by the commuter airlines for the
commercial transport of 30 or fewer pessengers. While Henson flight 1517 was flying
toward rapidly rising terrain,
26/ Aireraft Accident Reports—"Bar Harbor Airlines Flight 1809, Beech BE-99, N300WP,
Auburn~Lewiston Municipal Airport, Auburn, Maine, August 25, 1985" (NTSB/AAR—BG/OB),
and Simmony Airlines, Embraer EMB-110P1, N1356P, Alpena, Michigan, March 13, 1986
(currently under investigation).
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it failed to elear a Hall Mountain ridge by only about 200 feet. A ground proximity
warning device to monitor height above the ground may have been sufficient to direct the
flighterews' attention to the possibility of ground contact in time to avoid an accident.

As an example of the terrain protection afforded by GPWS systems, the Safety
Board examined the alerting features of a GPWS manufacturer and applied these
specifications to the three accident scenarios (i.e., flightpaths). In the case of the Henson
accident, the. manufacturer's standard GPWS would have activated approximately 29
seconds before impact with a "terrain" warning. (See figures 7 and 8.) The same GPWS
would have activated at least 10 seconds--and possibly as much es 17 seconds--before
impact in both the Bar Harbor and Simmons Airlines accidents.

A GPWS or similar device requires the installation of a radio altimeter, a
transcelver, an indicator, an antenna, and a volce box. Presently, there is no requirement
for a radic altimeter in turbine powered multiengine airplanes carrying 30 or fewer
passengers. Because of the relatively high costs associated with this equipment, the
protection of a ground proxiiaity warning device is not provided in most airplanes in the
commuter fleet, Although installation costs were previously prohibitive for both the radio
altimeter and 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
manufactured airplanes used in the commuter industry should be required to have such
equipment, and consideration should be given to retrofitting older airplanes oh a priority
basis. The RAA documented about 1,745 such airplanes in the entire commuter fleet in
1085. That number has inereased from 1,047 since deregulation in 1978 and is forecast to
reach 2,300 aireraft in 1995. There are now sbout 179 commuter air carriers operating
under 14 CFR 135. The cost of the equipment and installation of a ground proximity
warning device Is estimated at under $10,000,

3. CONCLUSIONS

3.1 Findings

1. There was no evidence of an in-flight structural failure or malfunction
before contact with the trees, and all structural separations examined
were the result of overload.

There was no evidence o1 & powerplant malfunction.

Propeller blade impact angle marks were consistent with operation in the
low piteh (approach power) regime.

There was no evidence of any pre-impact failure or malfunction of the
atrplane's electrical, flight control, instrument, or navigation systems.

Maintenance records revealed no recent maintenance or open
maintenance discrepancies which may have contributed to this accident.

The radio installations on the right sides of the instrument panels in
Henson's Beach 99s were nonstandard and, in the aceident airplane, the
installatinon was not FAA approved.

Two VHF navigation radio displays and one ADF display installed on the
left side of the captain's instrument panel were not i.; a suitable location
for use by the first officer in the execution of an instrument approach.
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A postaccident examination of the navigation radios was not conclusive
regarding the frequencies selected before {mpast.

At the time of the aecident, instrument meteorological conditions in the
area o the accident existed from the cloud bages at. about
2,000 fe«t m.s.l. to the cloud tops at about 5,000 feet m.s.l.

At the time of the accident, there was no significant windshear and no
turbulence, other than light chop, in the acceident area.

Weather conditions on the approach into SHD were probably slightly
worse than the surface observations taken at the airport.

Airframe icing was not a factor in the acecident.
There were no reported outages of the ILS at the time of the landing

approsich and the facility was found to be operating within tolerances
prescribed by the FAA.

B e e A, N AT A AR L e A ol T 4 R e o T e o

The air traffic controller was properly certificated and medically
qualified to perform his duties and all ATC procedures were
aceomplished in accordance with FAA Handbook 7110.85.

The ground track of the airplane outbound from STAUT and continuing to
the end of the radar recording was imprecise with respect to the
published procedures.

At two points in the approach after the airplane was out of radar
contact, the captain asked the air traffic controller for help in
determining the airplane's position.

The airplane never intercepted the true localizer and descended below
the procedure turn sltitude before it intercepted the Montebello
VOR 045° rediel and below the glideslope intercept altitude and/or the
final approach fix crossing altitude (in the event they were attempting a
localizer-only approach),

The flighterew did not report passing STAUT, the final approach fix.

There is sufficient evidence to suggest that the flighterew was
navigating off the Montebello VOR 045° radial rather than the
Shenandoah ILS.

The flightcrew was currently certificated and met all exisling
requirements of the Federal Aviastion Reguiations and the company to
conduct the flight.

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

The first officer had low time in the operation of the Beech 99, and both
pilots had limited time in thelr respective positions as ceptain and first
officer.
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Henson was not thorough in its selection and screening of pilot
candidates.

The quality of flight training at Henson was deficient and had been
further degraded by the rapid turnover of instructors and check airmen,
as well as management personnel.

Because of high cockpit noise levels and the ebsence of an interphone
system, verbal communication was difficult in the cockpits of Henson's
Beech 99s, and the pilots' econversation could be overheard by passengers.

The captain weas experiencing some significant events in his life at the
time of the accident which may heve affected his performance.

The first officer had some finsneial concerns and some unresolved
medical concerns which may have affected her performance.

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

CAMI's forensic toxicology laboratory did not have adequate equipment
to detect the diet drug in the first officer's blood,

During the 3 months before the accident, there was almost no FAA
surveillance of Beech 99 operations at Henson due to the demands of a
program to place a new airplane cn the flight line.

The emergency response was adequate considering the inaccessible
terrain in which the accident occurred and the lack of an ELT signal due
to its destruction in the impact 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
inworrect navigational facility and their fallure to adequately monitor the flight
fnetruments. Factors which contributed to the flighterew's errors were:  the
nonstandardized navigational radio sysiems installed in the airline's Beech 99 flest; intra~
coekpit communications difficulties associated with high ambient noise levels in the
alrplane; inadequate 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 accident was the inadequate surveillance of the airline by the Federal
Aviation Administration which failed to deteet the deficiencies which led to the aceident.

4. RECOMMENDATIONS

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

A-82-107

Require that all multiengine, turbine-powered, fixed-wing aireraft
certificated to carry six or more passengers manufactured on or
after a specified date, in any type of operation not currently
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required by 14 CFR 121.343, 122,359, and 135.151 to have a
ecockpit voice recorder and/or a flight data recorder, be prewired
to accept a "general aviation" cockpit volee recordar (if also
certificated for two-pilot operation) with at least one channel for
volee communications transmitted from or received in the aireraft
by radio, and one channel for audic signais from a cockpit area
mieronhone, and a "general aviation” flight data recorder to record
sufficient data parameters to determine the information in Table I
as a function of time,

A-82-109

Require that "general aviation" cockpit voice recorders (on aireraft
certificated for two-pilot operaticn) and flight data recorders be
installed when they become commercially available as standard
equipment in all muitiengine, turbine-powered fixed-wing aireraft
and rotorcraft certificated to carry six or more passengers
manufactured on or after a specified date, In any type of operation
not currently required by 14 CFR 121.343, 121.359, 135.151, and
127.127 to have a cockpit voice recorder and/or a flight data
recorder.

A-82-110

Require that "general aviation" cockpit voice recorders be installed
as soon as they are coramercially available in all multiengine,
turbine-powered aireraft {both airplanes and rotoreraft), which are
currently in service, which are certificated to carry six or more
passengers and which are required by their certificate to have two
pilots, in any type of operation not currently required by
14 CFR 121.359, 135.151, and 127.127 to have a cockpit voice
recorder. The cockpit voice recorders should have at least one
channel reserved for volece communications transmitted from or
received in the aireraft by radio, and one channel reserved for
audio signals from a cockpit area mierophone.

A-82-111

Require that "general aviation" flight data recorders be installed as
soon as they are commercially available in all muttiengine, turbojet
airplanes which are currently in service, which are certificated to
carry six or more passengers in any type of ocperation not currently
required by 14 CFR 121,343 to have a flight data recorder.
Require recording of sufficient parameters to determine the
following information as a function of time:

altitude

indicated airspeed

magnetic heading

radio transmitter keying

piteh attitude

roll attitude

vertical acceleration

longitudinal aceeleration

stabilizer trim position

or pitah control position.




A-84-93

Establish at the Civil Aeromedical Institute the capability to
perform state-of-the-art toxicological tests on the blood, urine,
and tissue of pllots involved in fatal accidents to determine the
levels of both licit and illieit drugs at both therapeutic and
abnormal levels,

A-84-94

Review the research and literature on the potential effects on pilot
performance of both telt and illieit drugs, in both therapsutic and
abnormal levels, and use that to deve.op and actively disseminate
to pilots usable guidelines on poter.tial drug interactions with
piloting ability.

Also, the Safety Board made the following recommendations:
~t0 the Federal Aviation Administration:

Amend 14 CFR 135 to require periodie instrument proficiency cheels for
all Second in Command pilots required in commuter air carrier
operations. (Class II, Priority Action) (A-86-98)

Issue an Air Carrier Operations Lulletin-Part 135 directing all Prineipal
Operations Inspectors to requre that Pilots in Command, as well as
Second in Command pilots, be tested and be required to demonstrate
proficiency in flying fnstrument approach procedures to the standards
that are commensurate with the pilot certificate required for their
respective pilot positions. (Class II, Priority Aetion) (A~86-99)

Issue an Air Carrier Operstions Bulletin-Part 135 directing all Prineipal
Operations Inspectors to require comrmuter air carrie» operstors to
delineate in their Operations and Training Manuals missed approach
procedures commensurate with Pilot in Command standards. (Class 11,
Priority Action) (A-86-100)

Revise Paragraph 72 of the Air Carrier Operations Inspector's Handbook
Part 135 (8430.1D) to include guidance to Prineipal Operations Inspectors
regarding the standards and level of precision to which Pilots in
Command and Second in Command pilots should be tested during
Instrument proficiency checks. (Class II, Priority Action) (A-86-101)

Issue an Air Carrier Operations Bulletin-Part 135 to. verify that
commuter air carrier operators use appropriate vision-restricting devices
for thelr pilots during initial and recurrent flight ».irument training.
(Class 11, Priority Action) (A-86-102)

Expedite the program which proposes standards for the use and
evaluation of aireraft flight simulator devices to be used in training
programs of 14 CFR 135 operators and, in cooperation with the Regional
Airline Assoclation, encourage and. assist operators to acquire flight
simulator devices. (Class II, Priority Action) (A-86-103)
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Issue an Air Carrier Maintenanee Bulletin-Part 135 directing all
Principal Maintenance Inspectors (PMI) to be alert to significant
deviations In cockpit instrumentation and equipment installations of
commuter air carriers. The maintenance bulletin should provide
guidance with respect to the human engineering prineiples which are
desirable in achieving cockpit standardization end which would tend to
eliminate pilot errors in the interpretation of cockpit instruments and
the operation of equipment. The bulletin should direet PMIs to
encourage commuter operators to provide standardization of cockpit
instrumentation and equipment in their airplane flest to the greatest
extent possible. (Class Ii, Priority Action) (A-~86-104)

Issie an Air Carrier Operations Bulletin-Part 135 directing Prineipal
Operations Inspectors to ensure that commuter air carrier tralning
programs specifically emphasize the differences existing in cockpit
instrumentation and equipment in the fleet of their commuter operators
and that these training programs cover the human engineering aspects of
these differences sand the human performance problems associated with
these differences. (Class II, Priority Action) (A-86-105)

Amend 14 CFR 135.83 to require that all required crewmembers have
access to and use their own sc¢. of pertinent instrument approach charts.
(Class I, Priority Action) (A%« 106)

Issue an Alr Carrier Operations Bullet!:-Part 135 directing all Principal
Onerations Inspectors to caution comimuter air carrier operators that
have instrument flight rules authorization not to schedule on the same
flight crewmembers with limited experience in their respective
positions. (Class II, Priority Action) (A-85-107)

Issue an Air Carrier Operations Bulletin-Part 135 requesting Principal
Operations Inspectors to put special emphasis on thelr check airmen
program to assure that company pilots are evaluated properly and that
check airmen apply the training and check ride standards in a striet and
st sandardized manner. (Class 11, Priority Action) (A-86-108)

Amend 14 CFR 135.153 to - equire after a specified date the installation
and use of ground proximity warning devices in all multiengine, turbine-
powered fixad wing airplanes, certificated to carry 10 or more
passengers. (Class II, Priority Action) (A-86-109)

Until the objectives and goals of the Safety Activity Funetional
Evaluation program are fully realized, establish and require, as an
interim measure, & minimum level of direet surveillance, in terms of
required tasks as well as personnel levels, to adequately oversee
commuter air carrier operations. (Class II, Priority Action) (A-86-110)

Develop and issue guidelines to Air Carrier Distriet Offices to provide
for a minimum level of continued direct surveillance of commuter air
carrier operators when the Principal Operations Inspector is occupied
with other duties for extended periods of time. (Class II. Priority
Action) (A-86-111)
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Conduet noise measurement surveys of all makes and models of aircraft
used in 14 CFR 135 passenger-carrying operations which are now not
equipped with functioning erew interphone gystems, (Class II, Priority
Action) (A-86-112)

Require the installation and use of crew interphone systems in the
ecockpits of those aireraft which are used in 14 CFR 13§
passenger~carryirg operations and in which the noise levels exceed a
preferred frequency speech interference level of 78 at any power setting
and flight condition, and remove the crew interphone systern as an item
?n the Me;ster Minimum Equipment List. (Class II, Pricrity Action)
A-86-113

Establishk specific requirements for the placement of nighttime visibility

markers at airports where preexisting markers are not available and

transmissometers are not utilized with special consideration for

accurately measuring the surface visibility in the vieinity of the

spproach end of instrument rur-vays to assure that the published

&sibility r)ninimums for an airpori. are met. (Class II, Priority Action)
-86~-114

Amend the definition of radar arrival in Air Traffic Control Handbook
7110.65D to include all instrument flight rules arrivals under radar
contract. (Class II, Priority Action) (A-86-115)

Amend the definition of nonradar arrival in Air Treffic Control
Handbook 7110.85L to inelude only arrival aireraft that are not in radar

contact. (Class II, Priority Action) (A-86-1186)

Amend Section 9, Radar Arrivals, of Air Traffiec Control Handbook
7110.65D to require that, when deviations from the localizer course by
instrument flight rules arrivals are noted and the controller elects to
vector the alreraft back to the localizer course, the intercept criteria of
paragraph 5-121 be applied. {Class II, Priority Action) (A-86-117)

Amend Section 9, Radar Arrivals, of Air Traffie Control Handbook
7110.85D, to require that when a deviation oceurs from the localizer
course by an instrument flight rules arrivals and the aireraft cannot be
vectored back on course within the parameters of paragraph 5-121, the
pilot be informed that he appears to be too far off course for a safe
(approach )and be asked his iIntentions. {(C'lass II, Priority Action)
A-88-118

—to the Reglonal Airiine Association:

In cooperation with the Federal Aviation Administration, develop
comprehensive industry standards for initial and recurrent pilot training
programs. (Class Ii, Priority Action) (A-86-119)

Work with its membership to encourage the use of flight simulators or
Advanced Training Devices in the pllot tralning programs of commuter
airlines. (Class IIi, Longer-Term Action) (A~868-120)
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Encourage its membership to provide, to the greatest extent possible,
standardization of instrumentation and equipment in the cockpits of
theiv airplane fleets. (Class II, Priority Action) (A-86-121)

TA il Y R

. a
LIRS AR

Encourage its membership to institute a poliey of pilot scheduling which
would prevent the scheduling on the same flight of cockpit erewmembers
with limited experience in their respective positions. (Class II, Priority
Action) (A~86~122)

ARG ST T A

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chair-nan

/s/ PATRICIA A. GOLDMAN
Viece Chairman

/s/ JOHN K. LAUBER
Member

A A e R o R

JOSEPH T. NALL
Member

i

September 30, 1986
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5. APPENDIXES

APPENLIX A
INVESTIGATION AND HEARING

1. Investigation

T PR e D g T T T T

The National Transportation Safoty Board was notified about 1130 on
September 23, 1985, that Henson Alirlines flight 1517 had failed to arrive at its
destination, A full investigation team was sent from the Washington, D.C,, headquarters.
Safety Board specialists were assigned to chair groups in the following areas for
investigation: operations, human performance, systems, structures, powerplants, survival
factors, air traffic control, maintenance records, and weather.

[

The following parties were designated to participate in (he field phase of the
investigation: the Federal Aviation Administration, Henson Airlines, Beech Aireraft
Corporation, the Air Line Pilots Association, Hartzell Propellers Product Division,
Afrwork Corporation, Pratt and Whitney, the Virginia State Police, and the Shenandoah
Valley Airport Commission.

2. Public Hearing

A 2-day public hearing was eonducted in Harrisonburg, Virginia, on
February 5 and 6, 1986. Parties represented at the public hearing included: the Federal
Aviation Administration, Henson Airlines, the Beech Aircraft Corporation, and the Air
Line Pilots Association.
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APPENDIX B
PERSONNEL INFORMATION

Captain Martin E. Burns, III

Captain Martin E. Burns, III, 27, held Airline Transport Pilot Certificate
No. 216768831 with an airplane multiengine land rating and with commercial privileges in
single engine land airplanes. He held a Flight Instructor's Certificate with airplane single
and multiengine and instrument ratings and a Basiec Ground Instructor's Certificate. He
held a first class medical certificate with no limitations.

First Officer Zilda A. Spadaro-Wolan

First Officer Zilda A. Spadaro-Wolan, 26, held Airline Transport Pilot
Certificate No. 125560960 with airplane single and multiengine land ratings and with
Commercial privileges in single engine sea airplanes. A First Class Medical Certificate
was issued on August 27, 1985, with the limitation that she must wear corrective lenses
when exercising her airman privileges. Waiver No. 40D48425, issued on April 17, 1985,
was in effect for defective distunt vision (20/200 corrected to 20/20 bilaterally).

Station Agent Mark Rapert

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

Air Traffic Controller Stanley Sowers

The Qordonsville Low Altitude Sector Radar Controller (R31), Stanley Sowers,
who last handled the flight, was & full performance level (FPL) Air Traffic Control
Specialist (ATCS) employed by the FAA for about 4 years. He had qualified for his
position about 2 1/2 years before the accident and was medically qualified to hold his
position,

P e it
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APPENDIX C
AIRCRAFT INFORMATION

Beecheraft B99 Airliner, manufacturer's serial No. U-158, was originally
purchased from Beech Aireraft Corporation on May 30, 1974, by Pocono Airlines and was
assigned registration no. N339PL. Hensun Airlines acquired the airplane on
December 2, 1981, and changed the registration number to N339HA., The airplane was
manufactured under 14 CFR 23 and was issued a Standard Airworthiness Certificate in the
Normal Category on May 3, 1974, As of September 22, 1985, the airplane had
accumulated a total time of 23,455.1 hours and had been subjected to 41,215 landings.

Two Pratt and Whitney Aircraft of Canada Ltd. PT6A-27 turbopropeller
engines, seria! Nos. PCE-40184 (left) and PCE-40029 (right,) and two Hartzell
HC-B3TN-3B propellers, serial Nos. BU2537 (left) and BU4641 (right) were installed.
Three Hartzell T10173B-8 blades were installed in each of the propellers. This model
engine develops 680 shaft horse power (SHP) nn a standard day.
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APPENDIX D
ATC TRANSCRIPT

US. Departrent

¢ Tanponaon

Federat Aviation WASHINGTON ARTC CENIER

Administvation Leesburg, Viiginia 27075
Subiect: TRANSCRIPTION concerning the accident involving Dste

17, Peechcraft _dirliner on September 23, 1965

L

Reply to
From: Charles R. Reavis Attn of 2DC-523
Air Traffic Manager, Washington Center, ZDC-I

To.

This transcription covers the time period from September 23, 1985,
approximately 1345 GMT until approximately 1428 GMI. The times on the
waster voice recording tape are ¢rratic and not alway:c reliable., Times
in parentheses are approximste, calculated by stop-watch snd computer
date.

Agencies Making Transmissions Abbreviation

Washington Afr Route Traffic Control
Center, Casanova Low Radar/Handoff
Contyoller R/LO2

Washington Air Route Traffic Control

Center, Gordonsville Low Radar/Handoff
Controller R/L31
Washington Air Route Traffic Control

Center, Gordonsville Low Radarx

Controller R3l

Henson Ome Five One Seven HNA1517

I HEREBY CERTIFY that the following is & true transcription of the
recorded conversation paertaining to the subject aircraft accident.

Do 4L

PONALD R. GREGORY

Quality Assurance Specialist
Title

_fi' (1345:100) Begin transcription
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(1345:00) Cciyin transcription

{1348)

(1347}

(1348)

gy

{1349)

g o AR e BT L P S TIPS R T e

(1352:14) H.ALS17 kenson fifteen seventecn six tiousand

(135¢:1%5) R/LC2 Henson fifteen seventeen at six tnousand
wasninyton ident altinster At Shenandoan
three zcro cne niner

{1351:223) HIALS1/ one niner thank you
{1351
{1352)
(1353)
(1354)
{1283)
(1356)

1357:35 R/L U2 Henson fifteen seventeen contact washington
Center one two four jpoint two five good day

1357:3¢ HHALSLY twenty four ang a guarter good day
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(1357:42) HNALB17 Wash Henson fifteen seventcen vith you six
tnousand
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APPENDIX D

(1357:42) r/L31 Hensoa fifteen seventecn taczhington Centor
Shenancoan Valley weathaer 18 e@stinated two
thousanu overcast tvo miles foy and naze
tenperature six three dew point missing
winds are calm altinetor three zero one
niner

(1357:54) 11nNA1517 one nine ana we show establisned on victor
one forty three is it possible for lower

{1357:55) R/L31 I'll have it for you in five miles
(1357:56) HNAL1517 Okay
(135¢)

(1352:14) Henson fifteen scventeen you're cleared to
the Shenandoan Valley airport via victor
one forty three CEROL direct cross CEROL at
or aiove five thousand cleared fcr approach
Shenanacah Valley airport

(1359:20)  HNALSLT Ckay we'll do all of the above fiftcen
seventeen

(1410}
(14:.:1)
{14C¢2)

(1403:25) R/L3) Henson fifteen seventeen radar services
terniinated report cancellation arrival time
tnis frequency if unable througnh flignt
service

(14¢3:28) HNALS5L7Y Roger tonat we'll call you later

(14¢4)

{1405)
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(14¢5)

(14G7)

(14€8)

(1489)

(141C)

(1411)

{1412)

(1413)

(1414:17)

(1414:17)

(1414+1¢)

(1414:19)

(1414:24)

(1414:25)

(1414:25)

{1414:26)

(1415:51)

(1415:52)

R/L31

HUALD LT

k/L31

n/L31

HNA1517

R/L31

HMNALS517

1Al1517

R/L31

APPENDIX D

Henson fiftecn scventeen Fasnington

o ahead

fifteen seventeen say your position

ah we were jonna asx you we're sphowin
a little went 0of course thoe inbound course
here

Okay sir uncerstand yocur iabound now

aly yes we're turnin incound now sir

Report vassing STAUT »lease

Royer that

~ash Center Henson fiftcen seventcen

was that Air virginia fiftcen fiftear
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{1415:53)

(1415:54)

(1415:55)

(1415:595)

(1416:Cu)

(1417:49)

{1418:04)

(1419:02)

(1d2¢)

(1421)

(1422:26)

(1423)

{1424)

(1425)

{(1426)

(1427)

(142z)

R31

HILAL1S517

HLRALS517

R3)

Henson fifteen

Henson fifteen

Yes sir you're
inbound course

Henson fifteen

seventeen

seventeen go ahead

snowin us east of the
over the Valley

seventeen ragsar contact

is lost I do not sece ya

Okay royger that thank you

Henson fifteen

seventeen ah have you been

established now on the ILS if not ah
suggest you execute a missed approach

Henson fifteen

Henson fifteen

ticason fifteen

seventeen Washington

seventeen Vashington

seventeen wWashington

End transcription
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APPENDIX B
WRECKAGE DIAGRAMS

B o e e e L

WRECKAGE DiSTRIBUTION

> HENSON AIRLINES INC.
/ 7— BEECHCRAFT 899 N339HA
oy GROUND GROTTOES, VIRGINIA
SCAR SEPTEMBER 23, 1985
12‘—»/ ..[

STABILIZER ___ COORDINATES

(INVERTED)

$&' TREE HEIGHT 38° |3 35. 70N
STANDING 28° 46'37.50 W

18’ —

12' SECTION ._,__'.
AIGHT WING |

RIGHT

e
STABILIZER -—-r.......
PECES

|
|
|
c
\
|
\
t
|

-~

N - FUEL CELL MATERIAL/PLUMBING/
Ny ‘ FUEL FILLER CAP

~ {

!

O—Lm RH ELEVATOR SECTIONS
LEFT WING
FRAGMENTS ™ 1 - \

RoT v FLap PiECES
)

| RIGHT WING LEADING

O=1—  &0OE §KIN
{

\
RIGHT OUTBOAKD WING
\ S TIb PIECE
e \
TRUE
40' —
TREE SWATH

4= = INITIAL TREE CONTACT
(31" STANDING)

P M’MM

////.//////

STEEP  HILL
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WRECKAGE DISTRIBUTION H

HENSON AIRLINES INC.
BEECHCRAFT B99 N339HA
GROTTOES, VIRGINIA

SEPTEMBER 23, 1985 |

COORDINATES:

3age 13' 35.70N
78° 46' 37.50W

SHEET LEGEND

G—BASE OF UPROCOTED TREE ~ 50' LENGTH
1.—-NOSE LANDING GEAR/TIRE
2--NO. 1 ENGINE (SN 40184)
3.—COCKPIT AHEA
4. —LH WHEEL WELL/LANDING GEAR
5.--WING SPAR STRAP (INTACT)
8.—~INBOARD FLAP SECTION (RH)
7.~-RH WHEEL WELL/LANDING GEAR
8.—WING CENTER SECTION
P.~VERTICAL STABILIZER
10.~-TOP AFT FUSELAGE SECTION
11.--NC. 2 ENGINE PROP
- 12.--NO. 2 ENGINE (SN 40029)
13.—~NO. 1 ENGINE PRCP/REDUCTION GB.
14.—RUDDER & TRIM TAB
15—-LH QUTBOARD FLAP SECTION
16.—NOSE AVIONICS COVER
17.-QUTBOARD SECTION—LH STABILIZER
18.—OUTBOARD WING TIP SECTION {(LH)
18.—TAIL CONE STRUCTURE/FWD OF STABILIZER
ATTACH POINT
20—RIGHT STABILIZER & ELEVATOR

e R e B R
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APPENDIX F
WEATHER INFORMATION

The SAWRS at SHD consists of:

A, Two alreraft type altimeters calibrated in August 1984 and
September 1984, Comparison readings were taken on
September 23, 1985, and the notation on the Surface Weather
Observations form {MF1~10C) indicated that both read 30.17 inHg.
Windspeed and wind direction readouts.

Instrument shelter witn thermometers.
Ceiling light and & clinometer.
Weather balloons.

Visibility reference charts.

Wind sensor loeated on top of the main terminal building.

The SHD SAWRS was inspected by the NWS on March 22, 1985, and by the
FAA on September 21, 1984. The NWS rated the station as "excellent." The report noted
that the equipment was in good working order and that the station was well managed.

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

g i A M3 SO I T AT e et
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APPENDIX G
AERODROME INFORMATION

SHD is located at 38°5'8" north latitude and 78°53'8" west longitude. Fleid
elevation is 1,201 feet m.s., There is one runway designated as 4 and 22, with a magnetic
orientation of 045° and 228° It is 6,002 feet long by 150 feet wide, is construeted of
asphalt, and is grooved. It is aquipped with a high intensity runway lighting system
(HIRL). Runway 4 has a medium Intensity approach lighting system with runway
alignment indieator lights (MALSR) and a four-box Visual Approsch Slope Indicator (VASI)
on the left slde of the runway with a 3.0° approach angle and a threshold crossing height
of 60 feet. There is a pole obstrueting the approach. The control zone is effective from
1100 to 0400 Z daily (1 hour earlier during daylight saving time).

The airport currently maintains an Ansul 480 Dusl-Agent
Firefighting/Securing Vehicle, which is mounted on a 4-wheel driver chassis and contains
1,350 pounds of Purple K dry chemical and 200 gallons of FC 14 lightwater." It is
equipped with proximity suits, hand-held fire extinguishers, breathing packs, and rescue
tools.

The alrport is owned and operated Ly the Shenandosh Valley Airport
Commission, which also operates the FBO.

(rhe above information is excerpted from the United States Government

Flight Information Publization, Airport/Facility Directory, Northeast U.S., and it is
subject to change.)
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(%) General To be eligible for v in-
strument rating (stolane) or en n-

fastruciton. An appli-
unt!wthemwmtmmmm
ment rating must have recefved
nuundtnmnuou,orhsvelomd
lmm(hﬂyhuh-tthem
motmtmmn-mnp
wl;nrhubmuthcm
(1) The

HERS;
|

fs

(2) IFR navigation by the nse of the
mem?mmclu.hn.m
plance with sir iraffic cont. . instroe-
tioni snd procedures,

Federol Avistion Aduinistration, DOT

(3} Instrument sporoaches to pub-
lished mimimums using the VOR,
ADF, and IS systems (instructior. in
the use of the ADP and 113 may b re-
cetved lu an instrument ground trxiner
and instruction in the use of the ILS
rlide slope ._ay be received in an air-
basne ILE gimulsior).

(4) Cross-country fiying in stmulated
or sctual IFR conditinne, on Pederal
airways or as routed by ATC, inchad-
ing one such trip of at least 250 nauti-
cal miies, Including VOR, AD®, and
1S approaches st diffsrent airports.

€5) Simulated emergencies, including
the recovery from umusual sttitudes,
equipment

the uee of the ADPF and ILS may be re-
eefred in an instrument pround train-
er, and instruction in the use of the
ILS glide slope tnay be receivet in an
sirborne ILS simulstor).

{4) Cross-country flying onder gimy-
lated or sctoal PR conditions, on Fed-
eral nirways of as routed by ATC, -
cluding one flight of ai least 100 nauti-
cal miles, including VOR, ADFP. snd
115 approsches at different airports.

(5) Simuiated IFR emergencies, in-

equipt.ent

zinding
missed approach proeedures, and devi-
ations to unplanned aliernates.

‘e) Flight experience. An sgphcant
for an instrument rating muxt have at

(1) Writlen (est. Ar apolicant for s
instrument rating must pacs s written
test appropriate to the iInstrument

{a) General An zpplicant for & Cate-
I piot suthorimation muat

{1} A pliot certificat» with an lnstra-
ment rating or an sirline transport
nmt the atrpiane

£2) A type or
type if the suthorization s reguested

=3
>4
Q
o
g
i
1
b
i
0
rg
-]
&
iy
ok
G
cn
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Mummwm Propriate to the category of afrerafy
for compensation or hive. for which a rating Is sought.

(b) Rotorermfl. (1) ‘The regulations of
this chapter which apply to the oper-
mmﬂua.andnmmu:;o:b:
commetrcial rotorcraft pHot,
accident reporting requirements of the
ﬂtgnmimmnm&fety

C .

(3) The recognition of weather situs-
tiona of contern to ine giider pllot
from the ground and in flight, and the

precantions.
d) Atrzhipe. (1) The regulations of
this chapter pertinent to sirship oper-

() Alrship ground and fiight n-
structisn procedures:

and!
(1) Atr=hip operating procedures and
operatiors, including free
procedures.

o‘(mbummm ml;;l.a @
chapter ) Helicopters, Preflight dutien.
z‘dmnmmmdm

(3%&61:-&“%
3 A:rngmht:vuumd
3 maneg-
by ground references
u::) Normal and crosswind taxeoffe
(5) Rapid descent with power and re-

oovery.

(6) Afrport and tzaffic patters oper-
stiors, Including collision avoidance
precanticas and rmadio communica-
thone:

gyToDiane servicing:
-dimhu.u) lnddu:en:tx

(3) Plight maneuvering by ground
references:

H XIONdddV




(1) Glider lsunches by ground (sut.,
or winch) or by sero tows (the appll-
cant’s certificats {5 limited to the king
of tow selectedy;

{4} The eotrect upe of saflpiane per-
formance speeds, flight at critieally
slow airspeeds. and the recognition of
and recovery from stalls entered from
straight flight and from turns: snd

(5} Accuracy approaches and land-
ings, with the nose of the Sider
cuning to rest short of and within loc

{e) Airshipe (1) Ground handiing,
mooritg, and preflight operations;

conditions:
(3 Takeolfs and landings with posl-
tive and with negative static lift:
(4} Turns and figure eights:
(5) Precision turn: ta beadings
under simolated PR conditions;
(6} Preparing and filing IFR flight
pians. snd complying with IFR clesr-
ances:

) IFR. radio revigation and {astrg.
ment approach procedures;

4 CPR C | (1-1-86 Bdivten)

{8) Operstion of airborne heater, if
balicon s »0 exuinped; and

(7T) Emergency operations. including
the use of the ripeord (may be sty
Inted), snd recovery from s terroinal
velocity descent if a balloon with an
airborne heater is usert.

$3L12% Alspiane rating: Asronpution) ox-
perigpen.

(8) General An applicant for & com-
mercial pliot certifieate with an afr-
phmntmmhﬂd.mm
certificate with: an airpiane mating If

(3) 100 hours of piiot in command
timz, Including st lesat:
1) 50 hours in sirplanes.

(1) 100 hours n powered sfreraft:

(2) 100 hours sa plict in COmIaanx],
inciuding s crom-countyy flight with
anmrummhoiwm

4
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totsi of at Jesst 35 hours of Nigat
=5 pllox inclioding—
(1) 20 hwurs in free ballcons: ~nd

ship if e boids a lighter-than-air cate-
g0y and an airshtp cinss rating, or o
& free balloon if he holds & fres bal-
joon class rating.

SeL14 Abrskip snd free bulisea retings
Limitatiors.

() If the spolicant for a free balloon

joon with an alrbhorme heater or & gas
balloon,

14 CPR Ch, {1186 Edition)

(8) Be st least 23 years of age:
{b) Be of good morsl character;
i) Be shle to read, write. and under-

e

4y Be s
equivalent
$on, besed on the
expes _snce

: ?lss"ﬂsﬁ
i

e
B

imeowisige.

An applicant for an sirline trarsport
piiot certificate with an alrplane
raiing moust, xiter meeting the requive-
ments of §§ 61.15]1 (except parsgraph
€.) thervof) and 31 135, pass & written
test on—

{a) The pections of this part relating
to afriine transport pilotz and Part
121, Subpart C of Part 885, and §§91.1
through 91.9 and Subpart B of P-rt 81
of this chapter, and s0 much of Parts
11 and 25 of this chapter as reiste to
the operations of air carrier afreraft,

Fedurei Avistion Adminletration, DOT

() The fTundumentals of sir navigs-
tion and use of formardas, inetruwents,
&hd other navigutional aids, both iz
alrorait a4 on the ground. that are
nocessury for navigeting sircraft by in-
struments;

¢} The general system of wenihs;
sodeciion and dissemination:

|

iEEE:
i

£

LHH

Henftattons,
of ICAO. or
an Armed
States whose military
qualifies

E
s

must
of

:
i
¢

i
1

Eig
;
E

() 100 hours of night flight time;

(1) T8 haxas of actial or sinlulated
nslrument time, at least $8 houry of
which were { actos] flight.

Plight time used to meet the require.
ments cf paragraph (OX1) of this ses-

wise meets the requirements

graph (hX 1} of this section, his certifl-
eate will be endorsed “Holder does ot
ineel the fNight ex-
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training program
121 of thiy chapte~.

However, the spplicant may pot credit
wader pacagraph (dX2) of this section
more than ® hour for esch 3 hours of
fiight engineer riight time so acjuired,
nor more than & total of 500 h~ars

{sﬁmd%m—
{1} Lioes not have st jeast 1300
hours of flight thoe as a pilot includ-

ments of paragraph (BX3) of this seo-
tion,

his certificate will be endorsed
~Holder does not meet the pllot Night

1,200 hours of flight thne 83 o piic! in:-
chuding 10 more than 50 percent of his

1Bec. 002, T2 Htat. 113, 49 GA.C. 1432 sy
3i¥a). 90t through #00, Pedetal Aviation
Act of 1958 (43 T.B.C. 1354¢s), 1421 chrough
1428 sec. $2¢). Department of Transporta-
m:'uuavm':. 1§5560)Y. ang 14 CPR
“LAD)

[Doc. No. 1178 *T FR 198, A=g 10 1992, s
wymonded by Amdat. $1-44. 34 P 17164, Oct.
3. 1988. Redesignated by Doc. No. 11802,
Amcit 6180, 30 PR 316l Fed 1. 1971, ma
srornied Dy Amdr. §1-€4_ 41 PR 51392 Nov.
wre:m&.cs-ﬂ.ﬂmlm. Mar. 29,

$61.357T Alrplane neting: Arrvemsticsl
winall

{a) An spplicant for an airihkve trans-
port pilol cirtificate with s single-
engine or muitiengine clxzs rating o«
itn sdditional type rating must pass &

14 CFt Ca. 1 (1-1-06 Bulition)

practical test that includes the tems
set forth In Appendis A of this part.
The PAA Inspects: o>r designaied =x-
sminer may modify any required ma-
neuver where Decessary sor the rea-
asonable snd safe operation of the air-

not already have ar instrument rating
he shall, as part of the orsl part of tae
practice! test, comply with § 81.85(g),
and, xi part of the flight part. perform
each additional maneuver required by
§6Lé5 g} that & appropriste to the
alrplane type and not required in Ap-
pendix A of this part.

¢} Uniess the Administrator re-
quires certain or s} maneuvers to be
periormed, the person giving » flight
text for an alriine trangport piiot cer-
tificate o additional atrpiane class or
type rating may. iIn hi=z discretion,
waive any of the maneuverc for which
& specific walver suthority is econ-
talned In Appendix A of thispart if &
piiot being checked-—

(1) Is emiploved as & piict by a Pars
121 ceriificate holder. and

(2) Within the preceding 6 calendar
months, has soceecsiully completed
that certificate holder’s approved
training program {o- the aizpliane type
involved

(4) The Hteres specified In paresTaph
(a) of thiz section may be performed in
the zirplane simulator or other wrain-
Ing device Jpecified in Appendix A to
thiz pert for the particular item if—-

1 The airplane sinuluior or other
training device mects the require-
ments of § 121.407 of this charter; and

12} In the ctae of the items preceded
by an asterisk (*) in Appendix A the
spplicant has successfully compieted
the training set forth in § 121.424(3) of
this chapter.

However. the FAA inspecior or oesig-
rated examiner may reguire Jtems
IItd), V() or Vi(g) of Appensdiz A to
this part to be performed In the air-
plane if he detzrmines that action s
nacesaary to determine the applizants

through (za) of § 61163,

{Amdt $1-34 3i FR 12401, Bept. 17, 980
Redecignated by Doc. No. 11802, Amdt. 61-

BefegeiiBle
ok !ggggiggg
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§138. X

¢3) On a final apprrach using a
YCR, NDB, or comparabie approach
procedure; and the aircraflt—

(i} Has nassed the appropriate facilt-
tv or final aporoach fix; or

(ii) Where a final approach fix {s not
specifted, has commeted the procedure
turn and is estahlished inbound
toward the zirport oo the final ap-
proach course within the distance pre-
scribed in the procedure; the approach
may be continued and 8 landing made
if the pilot finds, upon reaching th
authorized MDA or DH. that actus.
weather conditions are at least egqual
to the minimums prescribed for the
procedure.

(d) The MDA or OH and visibility
landing minimums prescribed in Part
97 of this chapter or in the operalor's
operations specifications are increased
by 109 feet and % mile res.ectivily,
but not to exceed the ceiling and vist-
bility minimums for that airport when
used as an alternate airport, for each
pilot in command of a turbine-powered
girplane who has not served at least
106 hours as pilot in command in that
type of sirplane.

(e) Each piiot making an IFR take-
oif or approach and landing at s mili-
tary or foreign airport shall comply
with applicable instrument appreach
procedures and weather minimums
prescribed by the autnority having ju-
risdiction over that airport. In addi-
tion, no pllot may, at <hat airport—

(1) Take off under IFR when the vis-
fbility is less than 1 mile; or

¢2) Make an imstrument approsch
wnen the visibilily is less than % mije.

1) If takeoff minimums sre specified
in Part 97 of this chapter for the take-
off airport, no pilot may take off an
afrcraft under IFR when the weather
conditions reported by the factiity de-
scribed in paragraph (aX1) of this sec-
tion are less than the takeof! mini-
mums specified for the takeoff airport
in Part 87 or in Lhe certificate holder's
operations specifications.

(g Excepi as provided in paragraph
th) of this section, if takeoff mini-
mums are not prescribed in Part 87 of
this chapter for the takeoff airport. no
pilot may take off an aircraft under
IFR when the westher conditions re-
ported by the faciiity described in
paragraph (aX1} of this section sare

14 CFR Gh. | (1-1-86 Edition,

less tharn that prescrided In Part §: of
this chapter or in the certificate halg
er’s eperations specifizations.

(ht At airports where ciraight-in .
strument approach procedures are g
thorized, & pliot may take off an yr.
craft undeir IFR when the weather
conditions reported by the facility de
scribed (n paragraph (AX1) of this g
tion are equai i S bDeiter than the
lowest straight-in landing minimumg
unless otherwise restricted, if—

(1) The wind direction and velocity
at the time of takeoff are such tiuts
stralght-in instrument spprosch an
be made to the junway served by the
instrument speooach;

(23 The associated ground facilitie
upon which the landing mintmums are
predicated and the related airborm:
equipment sre in normal operstion
and

(3) The certificate holder has been
approved for such operations.

$135277 iclag conditions: Operating lim
tations.

(a) No pilot may take of{ an afrcralt
that has—

(1) Frost, snow, or ice adhering te
any rotor blade, propeller, windshieid.
or powerplant instalistion, of (6 »
sirspeed, altimeter, rate of climb, or
fitght attitude Instrument sysiem;

(2> Snow or ice adhering Lo the
wings ot stabilizing or coniroi sur
facex; or

{3) Any frost adhering to the wings
or atabliiing or control surfaces.
unless that frost has been polished o
make it amooth.

(b) Except for an airplane thst hn
jce protection provisions that mee
secsion 34 of Appendix A, or those lof
transport category alrpiane type centl
fieation, no pBot may fly—

{1} Under IFR into known or for
cast light or moderate leing conditions
or

(2) Under VFR intc known light &
moderate icing conditions; unless the
aircraft has functioning deicing o
anti-icing equipment protecting et
rotor blade, propeller, windshieid
wing. stabilizing or control suriat"
snd each airspeed, altimeter, riie o
climb, or fiight attitude fnstrament
systermn.

564
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¢l Except for an airplane that has
we protection provisians that meet
section 34 of Appendia A, or those for
ransport category sirplane type certl-
fication. no pilot may fly an aircraft
mic known or forecast severe icing
conditions.

@) I current weather reports and
mefitig information relied upon by
the phot in comumand indicate that the
torecast 'cing condition that would
sberwise prohibit the flight wiil not
be encountered during the flight be-
ause of changed weather conditions
since the forecast. the restrictions n
sarsgraphs (b) and (c) of this section
msed on forecast conditions Jdo not
ppiy.

115218  Awrport requirements,

) No certificate hoider msay use
any airport uniess It Is edequate for
the proposed operstion, considering
wich items as size, surface, obsiruc-
uens, and lighting.

th} No pilot of an aireraft carrying
pasengers st night may take off from,
or lapdd on, an airport uniess--
i1y That pllot hes determined the
wsind direction from an flluminated
vind direction Indicstor or local
mound communications or, in the case
of takeoff. that pllot's personal obeer-
ntions; snd
1) The limits of the area to be used
for lending or takeoff are clearly
thown-—

{#} Por airplanes, by boundsry or
nunway merker iights

i Por kelicopters, by boundary or
nm“rw marker lights or reflective ma-

(¢) For the purpose of paragraph (b)
of this section, if the area to be used
for takeoff or landing ix marked by
flare pots of lantsrns, their use must
b¢ approved by tiie Administrator.

Svbpert E—-Fligh. Crowmember
Requirements
$135.241  Applicabliity.

This subpart prescrites the flight
(rewmember requirements for oper-
ilionz under this part.

3135243

%135.243 Pilot in command qualificotions.

(a) No certificate holder may use a
person, NOr MAY &NY PErson Serve, &
pilot In comrnand in passenger-carry-
ing operations of a turbojet airplane,
of an sirplane having a passenger seat-
ing configuration, excluding sny pilot
seat, 5f 10 seats or more, or & multien-
gine airplane being operated by the
“Cominuter Alr Carrier” (as defined in
Part 298 of this titie), uniess ihat
person holds & airline transpori pilot
certificate with zppropriste categeory
and ciass ratinge and, if required. an
appropriate type rating for that air-
plane,

(b) Except as provided in paragrsph
() of this section, no certificate
holder may tise 4 PErson, DOr may any
person serve, as pllot In command of
an aireraft under VFR uniess that

person—

(1) Hoids at least a commercial pilot
certificate with sppropriate category
and class ratings and, if required, an
appropriate :ype rating for that =ir-
craft; and

(2 Has had st lesst 500 hours time
as » plict, including at least 100 hours
of cross-country fitght time, at isast 38
hours of which were at night: snd

opersticns
gucted VFR aver-the-top, holds a heli-
copter instrument rating, or sn alrline
transport piiot certificate w.th a cste-
gory and class rating for that sirerait,

(s} of this section, no

holder rasy ee & DErson, DOTr DAY A0y
person serve, as pliot in o.mmand of
an alreraft under IFR unless that

person—

(1) Holds st least 3 commercial pliot
certificate with sppropriste category
and class ratings and, if required, an
appropriate type rsting for that air-
craft; and

{2) Has hed st least 1,200 hours of
flight dme az a pilot, including 500
hours of cress country {flight time, 100
hours of night flight time, and 75
nourz of actual or simulated inatru-
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§1352

ment time at least 5& hours of which
were in actusl ket and

(3) For an alrplane, nolds an instru-
ment rating or an airline iransport
pilot certificate with an sirplane cale-
gory rating; or

¢(4£) For a helicopter, holds & hellicop-
ter insirument rating, or an airline
transport pilot certificiate with & cate-
gory and class rating for that aircraft,
not iirnited to VFR.

«J) Parzgraph (dX3) of this section
does not apply when—

£1) The aircraft used is a single re-
ciprocating-engine-powered airplane;

(2} The certificate holder does not
conduct any operation pursuant to a
published flight schedule which speci-
fizs five or more round trips 3 week
hetween Lwo or more points ana piaces
between which the rouna trips are
performed. and dees nol transport
maii by air under a contract or con-
tracts with the United Siates Postal
Service having total amount estimated
st the berinning of any semiannusl re-
porting pertod (January 1-June 30
July 1-December 31} 10 be in excess of
$20.000 over the 12 months commenc-
ing with ihe beginning cf the report-
ing period:.

(3} The ares, as specified in the cer-
tificate holder's operations specifica-
tions. is an isolated =area, as deter-
mined by the Flight Stancards 2istrict
office, if it i3 shown that—

1) The prunary means of navigstion
in the area is by pllotage, since radio
navigational aids are largely ineffec-
tive. and

(iiY The primary rneans of transpor-
tation: in the area is by afr;

(4> Each flight |= conducted under
day VFR with 3 tefiing of not less
than 1.606 feet snd visiblility not lesc
than 3 statute milea:

{9) Weather reports or forecasts, or
&ny coicbination of them. indicate
that {or the period commencing with
ihe planned departure and ending 3%
minutes after the pianned arzrival at
the destination the flignt may be con-
ducted under VFR with & ceiling of
not ez, than :.06040 feet and visibility
of not lvss than 3 statute miles, except
that i{f weather reports and forecasis
are ot avajisble. the piiot in com-
mand may ust that pllot's observa-
tions or thcse of other persons compe-

14 CFR Ch. 1 (1-1-36 Edilen)

tent Lo supply weather observitions o
those observations Indicate the gy
may be conducted urder VPR with the
ceiling and visibility required in tiy
parsgraph.

(8) The distancs of esch flight from
the certificate holder's base of oper.
atfon to destinaiion does nol exceer
250 nautical miles for & pilot wxhe
holds & commercial pHot rertifia,
with an alrplane rating without an in.
strument rating, provided the pilary
certificate doex nat contain any itmity.
tion to the contrary: and

{3} The areas tc be flown are ap
proved Gy the certificate-holding Fax
Flight Standasds district office ang
are listed in the ceriificals holdersop
erations specifications,

fDoc. No. 18097, 43 FR 48783, Oct. 10. 1508
43 PR 48975, Oct 26, 19TE. as amended by
Arndt. 135-18, 48 PR 30971, Jure {1, mn

£1X5.244 Operating experience.

{a) No certificste holder may ue
AnY Erson, nor may any person senr
as 8 piiot in command of an alrcral;
opersted by a Commuter Air Carrer
cas defined in § 288.2 of this titie)
Dassenger-carrying sperations. unies
that person has completed. prior to
designation ss pllot in cotnmand, oo
that make and hesic model alreraft
and in that crewmember position, *he
following operating experience in exh
make and basic mode] of aircralt o
Dlowm;

(1) Atreraft, single engine--10 houn

{2) Airceraft multiengine, reciprocst
Ing engine-powered—15 hours.

(3) Alrcraft multiengine, turbise
engine-powered—20 hours.

(4} Airplane, turbofet-powersd-2
hours. A

(%) In soquiring the operaling expx
Tiense, each person must cemply ¥t
the following:

(13 The operating experience m'
be acquired after satisfactcry compic
tion of the appropriate ground &
flight training for the aircraft ax
crewmember position. Aaproved pro:
sions for the operating expernenx
must be inciuded in the certifiss
holder's training program. )

(27 The experisnce must be mﬁi“‘j
in fiight during commuter DRSSPy
earrying operations under this pa¢

566
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However, in the case of an alrcrait not
previousiy used by the certificate
nolder in operations under this part,
operating experience acquired in the
ureralt during proving flights or ferry
tughts may be used to meei this re-
gusrement.

11 Each person must acquire the op-
erating experience while performing
:ne duties of a pilot in command
under the supervision of s gualified
check pilot.

14} The hours of operating experi-
ence mey be redined (o not less than
5 percent of the hours required by
s section by the substitution of one
sdditionsl takeoff and landing ior
rach hour of {light.

Doc. No. 20011, 45 FR 7541, Feb. 4. 1980, as
xmended by Amdt. 135-9, 45 FR 80441, Dex.
14. 19801

1125245 Serond in command quelifica-
tions.

18} Except as provided in paragraph
b no certificale holder may use any
petson, NOr MAY ANY DErson serve. as
wrong in command of an  alreraft
unless that person holds st least a
rommercial pilot certificats with ap-
sropriste category and cizss ratinge
and an instrument rating. For flight
under IFR, that person must meet the
recent instrument experience require-
ments of Pari 61 of this chaoter,

i A second in command of 8 heli-
ropter operated under VFR. other
1han over-the-top, must have at lesat &
commercial pilot certificate with an
rumux risle nircraft category and class

UL PR 28738, May 7, 19791

15247 Pilot qualifications: Recert ex-
perience.

2} No certificate nholder may use
ANy person, NGT MAY KAV DPErson sTve,
u pilol in command of an alrcraft car-
fying passengers unless, within the
sreceding 90 days, titat person has—

(1 Made three takeoffs and three
andings as the sole manipulater of
the Ilicht controls in an aircrafi of the
ame category and ciass and, if a type
g &s required, of the same type in
shich that person is Lo serve; or

) For operation during the perfod
“enning 1 hour after sunset and

§ 135.261

ending T hour before sunrise (a5 pub-
lished In the Alr Almanarc) made
ihree takeoffs and three landings
during that period as the sole manipu-
iator of the flight controls in an air-
craft of the same category and ciass
and. if & type rating is required, of the
same Lype in whichi that person is to
serve.

A person who compiies with pars-
fTaph (a¥2) of this section need not
comply with paragraph (aX1) of this
asection,

"% swr wie purpose of paragraph (a)
of this section, if the aircraft is & tail-
wheel airplane, sach takeoff must be
made in & taflwheel airplane and each
landing must be made to » full stop in
& tallwheel airplane.

Time Uimitations ond Rest Require-
menits

foonce Docket No. 23834, 50 FR 29329,
July 128, 1988,

§135261 Applicability.

Zections 135.263 through 135.271
prescrihe fight time lmitaticns and
rest requirements for operations con-
ductsd under this part as fcliows:

(a) Section 135.283 applies t0 «ii op-
erations under this subpart.

<b) Section 135.23% spplies to:

(1) Scheduled paxsenger-carryiznig op-
erations except those conducted solely
within the state of Alaska. “Scheduled
passenger-caTying operations™ means

operations that are
condusted in sccordance with a pub-
listed achedule which covers at least
five round trips per week on ai least
one route between two or more polnta,
includes dstes or times (or both), and
is openly advertised or otherwise made
&r@y available to the genersl public,

(2} Any other operation under this
part, if the o alects to comply
with §135.26% and ohixins an appro-
priate operstions specification smend-
ment.

(¢) Bections 135187 and 135269
apply to =ny operstion that is not =
scheduled passengercarrying oper-
ation: and to any operation conducted
solely within the State of Alasks,

567
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APPENDIX I
NTSB RECOMMENDATIONS RESULTING PROM COMMUTER ACCIDENTS

As a result of its analysis of aceidents involving Air Taxi Operations between
the years 1964 and 1968, the Safety Board recommended to the Federal Aviation

Administration that:
A-70-31

(1) A comprehensive review be made of the Federal Aviation

Regulations, Part 135, Subpart D, pertaining to pilot-in-eommand

qualifications with a view toward speecifying pilot-in-command

time in type requirements; and (2) the Administrator's staff meet

;- with representatives of our Bureau of Aviation Safety to disecuss in

depth this air accident study to determine what additional analyses

would prove most fruitful in increamsing safety in air taxi

operations, particular areas recommended for further study are

certain detailed cause/factors, such as inadequate preflight

. preparation and/or planning or inadequate maintenance and
- inspeetion.

In its response of April 15, 1971, the FAA stated it had amended Part 135
considerably, which ineluded changes to upgrade training requirements, require pilot-in-
command ailreraft type ratings, and upgrade crew qualifications and operating practices.
The Board found that the changes made to Part 135 complied with the intent of this
recommendation and it was subsequently classified as "Closed——Aecceptable Action.”

: Following the investigation of an acecident involving an Alaske Aeronautical
A Industries Flight 30, on September 6, 1977, the Safety Board recommended that the FAA:

A-178-37

Revise the surveillance requirements of commuter airiines by FAA
Y inspectors to provide stringent monitoring.

A-78-38

Identify FAA offices responsible for the surveillance of large
numbers of air taxi/commuter operators and insure that an
adequate number of inspectors are assigned to monitor properly
euch operator.

4 A-78-39

Review the flight operations and training manuals of all commuter
airlines to insure that the requirements of 14 CFR 135 are met and
practiced.

A-T78-41

Review the maintenance procedures of air taxi and commuter
: airlines operators to evaluate the effectiveness of those procedures
and to insure adequate company control.
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In its December 12, 1978, response to Safety Recommendation A-T78-41, the
FAA informed the Board that the 14 CFR Parts 135.411 through 135.443 had been changed
to require additional mzintenance controls. The Board found this action satisfactory and
therefore classified Safety Recommendation A-78-41 as "Closed—Acceptable Action."

On June 25, 1980, the FAA informed the Board that it had taken several
actions to improve the surveillance of air taxi ar.] commuter airlines. These actions
included the issuance of FAA Notice N8000.176 and N8000.198, which increased the
surveillance and spot inspections of Part 135 operations; increasing the number of
inspectors; and a complete review of all fiight manuals and training manuals during the
Air Taxi Recertification which was completed in December 1879, The Safety Board found
these actions to be responsive to the intent of Sefety Recommendations A-78-37, -38, and
-39, but left the recommendations classified as "Open——Acceptable Action,” pending the
Board's completion of investigations of several additionsl air taxi and commuter
accidents. Based upon the Board's investigation of several more recent commuter
accidents, and the subsequent issusnce of new recommendations, Safety
Recommendations A-78-37, -38, and -39 have been classified as "Closed—Superseded.”

Following {ts investigation of an aecident involving Antilles Air Boats, Inc., on
September 2, 1978, the Safety Board recommended that the FAA:

A-79-31

Strengthen surveillance and enforcement programs directed toward
Part 135 operators to: (1) provide adequate staffing for FAA
facilities charged with surveillance of Part 135 operators;
(2) assure uniform application of surveillance and enforcement
procedures; (3) upgrade enforcement procedures and aetions in
order to provide a viable deterrent to future violations.

In its letter dated August 20, 1980, the FAA informed the Board that it had
issued FAA Order 8430.1B, Inspection and Surveillance Procedures - Air Texi
Operators/Commuter Air Carriers and Commercial Operators, and also had issued FAA
Order 21250.3, Complience and Enforcement Program, which congolidated guidence
material formerly contsined in four separate orders. The Safety Board reviewed these
two orders and found that they complied with the intent of Safety Recommendation
A-79-31, which was subsequently classified as "Closed~-Acceptable Action."

In January 1980, the Safety Board completed an extensive 4-month spectal
investigation of the commuter air line industry which included on-site surveys of 45
commuter airlines throughout the United States. As a result of this investigation, the
Board recommended that the FAA:

A-80-84

Establish a separate classification of commuter airline inspectors
to conduct commuter airline surveillance.

A-80-85

Provide specialized training for inspectors assigned to commuter
alrlines to insure that inspectors are qualified in the equipment
operated and are knowledgeable regarding commuter airline
operations.
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A-80-66

Allocate GADO resources to insure that all commuter surveillance
and general aviation requirements can be accomplished.

A-80-67

Establish a procedure for distributing surveillance of commuter
airline maintenance evenly during all periods when maintenance is
performed.

A-80-69
Amend 14 CFR 135.243 to require a minimum of multiengine flight
hours for a pilot-in-command of a multiengine commuter airline
{light.

On November 6, 1980, the FAA informed the Board that the following actions
had been accomplished:

0 A separate classification had been established within FAA GS-1825
for prineipal operations inspectors which emphasizes experience
requirements of the certification and surveillance of commuter

airlines.

o] Speclalized training for inspectors assigned to commuter airlines
was being provided at the FAA training center.

0 127 Flight Standards Avlation Safety Inspector positions were filled
and sllocated to commuter/air taxi certification and surveillance

activities.

0 The creation of 14 CFR 135.244, Commuter Pilot-in-Command
Operating Experience Requirements, increased the operating
experience levels and training requirements for pilots in Part 133
operations.

Based upon these actions, Safety Recommendations A-80-64, -65, -66, and -89 were
classified as "Closed--Acceptable Action."

In its letter of July 1, 1981, the FAA stated that, with the changes made to
Part 135 regulations, the increased number of inspectors, and the emphasis on the need of
more specific inspections, District Office Supervisors had the means to distribute
efficiently the distrlet office work force. The Safety Board Jound this response to be
satisfactory and therefore classified Safety Recommendation A-80-67 as "Closed-
Acceptable Action."

As a result of its investigation of an accident involving Pilgrim Airlines Flight
458 near Providence, Rhode Island, on February 21, 1982, the Safety Board recommended

that the FAA:
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APPENDIX |

A-82-73

Review the training of and the survelllance procedures followed by
Federal Avistion Administration inspectors and modify them if
necessary to provide increased empheasis on the provisions of 14
CFR Part 135 with regard to occupant safety and safety
equipment.

The FAA informed the Board on July 13, 1983, that it had extensively revised
and reissued FAA Order 8430.1C, "Inspection and Surveillance Procedures - Air Taxi
Operators/Commuter Air Carriers and Commercial Operator. The Safety Board reviewed
this order and found that it complied with the Beard's intent in Safety
Recommendation A-82-73. Safety Recommendation A-82-73 was classified as "Closed—
Acceptable Action."
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