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On January 3 ,  1992, about 0545 eastem standard time, CommutAir flight 4821, a 
Beechcraft 1900C airplane, descended into a wooded hillside near Gabriels, New York, while the 
flightcrew was conducting an instrument landing system (ILS) approach to runway 23 at the 
Adirondack Airport in Saranac Lake, New York The flight was operating in accordance with 
Title 14 Code of Federal Regulations (CFR) Part 135, to provide LJSAir Express scheduled 
passenger service from Plattsburgh, New York, to Newark, New Jersey, with intermediate stops 
in Saranac Lake and Albany, New York The first officer and a nonrevenue passenger were 
fatally injured in the crash; the captain and a revenue passenger survived, and the airplane was 
destroyed 

The airplane was not equipped with a flight data recorder, nor was i t  required to be, and 
the cockpit voice recorder was so severely burned that it could not provide any accident 
investigation data. Thus, the Safety Board's analyses of the circumstances leading to the accident 
were derived from survivor interviews, aircraft position data recorded by the air traffic control 
radar, weather information, and the examination of the airplane's wreckage The analyses 
indicated that the flight approached the localizer inbound course to Saranac Lake about 17 
nautical miles (nmi) from the runway threshold at an altitude of 6,000 feet The airplane initially 
passed through the localizer beyond the angle that would produce a full-scale deflection of the 

evident. After reintercepting the localizer, several more course corrections were evident as the 
airplane bracketed the localizer. When the airplane initially intercepted the localizer, it was 
approaching the glideslope froni below. When about 1.3 nmi from the runway threshold, the 
airplane passed through the glideslope and a descent was initiated. For the next 5 nmi, the 
airplane remained above the glideslope. When about 8 nmi froin the runway threshold, and about 
2 nini froin the final approach fix (FAF), the descent was steepened, and the airplane passed 
rapidly through the glideslope and the normal full-scale "fly-up" zone The rate of descent 
reached 2,000 feet per minute (fpm) The airplane passed the FAF at an altitude of 3,000 feet, 
600 feet below the published miniinurn altitude for the FAF Radar data were lost near the FAE; 
however, the location of the crash site 3 9 nmi from the runway threshold and elevation about 

cockpit ILS instrument localizer needle before a correction back to the localizer cour" ,e was 
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2,280 feet (626 feet below the center of the glideslope) indicate that the descent was continued 
until impact 

In an interview immediately after the accident, the captain could recall no mechanical 
problems and stated his belief that the airplane was on the glideslope with the localizer and 
glideslope needles nearly centered throughout the descent The examination of cockpit 
instruments at the wreckage site and later in a laboratory revealed witness marks of the glideslope 
deviation needles near the on-glideslope position Other flight instruments provided altitude and 
course indications that were consistent with the approach path. 

The Safety Board, in assessing the probable cause of the accident, noted the captain's 
premature descent below the FAF minimum altitude and his failure to establish a stabilized 
approach However, the Safety Board examined and did not exclude the possibility that the 
glideslope indication observed by the captain was unreliable as a result of precipitation static (P- 
static) interference P-static interference is caused by the electrostatic charge built up on an 
airplane as it passes through particulate matter suspended in the air 'The particulate matter 
usually is in the form of rain, snow, or ice The weather conditions during the descent were 
conducive to fog or freezing fog Normally, as an airplane passes through such conditions, an 
electrical charge builds up on surfaces impinging the air, but the charge is conducted through the 
airplane structure to static discharge wicks on the trailing edge of wing and empennage surfaces 
and passes harmlessly into the air If, however, there is no conductive path to airplane structure 
(the electrical ground), the charge can build on electrically isolated surfaces until it reaches the 
potential for arcing from an isolated surface to another part of the airplane P-static may be first 
evident to pilots as static sounds heard over radio receivers, but it also has the potential to 
interfere with navigational radio reception and the display of glideslope or localizer information 
in the cockpit, as demonstrated by tests conducted by the Safety Board after the accident. 

During the investigation of the accident, evidence was found of an inadequate electrical 
ground path between the radome and the fuselage on five (of eight) other Beechcraft 19OOC 
airplanes in the CommutAir fleet After the testing, it was noted that pin-hole sized burn marks 
created during P-static testing appeared to be identical to those observed before the tests on the 
radomes of several of the Beechcraft 1900C airplanes in the CommutAir fleet Tests conducted 
after the accident indicated that sufficient electrical charge could have built in the existing 
weather conditions to produce an electrostatic discharge (arcing) that is typical of P-static 
interference In  the Beechcraft 1900C, the glideslope antenna is covered by the radome. The 
radome is painted with an anti-static paint and grounded by 12 mounting screws that attach the 
radome to the fuselage 'The radome from the accident airplane was damaged to the extent that 
only two of the 12 radome mounting screw holes could be examined While those holes showed 
possible evidence of an inadequate ground path from the radome to the fuselage, the evidence 
that an inadequate ground path existed on the accident airplane was not conclusive. The 
postaccident tests showed that arcing between the radome and the fuselage could affect the 
glideslope signal, causing deviation of the glideslope needle toward a centered (on glideslope) 
indication and other unreliable cockpit instrument indications 
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Instrument flight training manuals and the FAA Airman Information Manual discuss static 
noise only in the context of interrupting communications and some low frequency navigation aids 
The FAA Instrument Flying Handbook, AC61-27C, similarly states, "Signals in the higher 
frequency bands are static free." Although P-static has generally been associated with frequencies 
below 300 megahertz (MHz), Safety Board tests showed that while P-static was most intense at 
lower frequencies, the radio interference created from radome arcing was also found at 
frequencies above 900 MHz The glideslope signal for the Saranac Lake ILS approach would 
be sensitive to interference at a frequency of about 329 MHz 

The FAA issues Technical Standard Orders (TSOs) to specify minimum performance 
standards for avionics equipment. The navigation equipment tested in connection with the 
CommutAir accident was manufactured to the standards of TSO-C40b The TSO referred to the 
Radio Technical Commission for Aeronautics (RTCA) document DO-l60A, dated January 25, 
1980, for "Environmental Conditions and Test Procedures for Airborne Equipment 'I The original 
provisions of DO-160A did not specify testing of an entire navigation system, including 
production antenna reception, or testing in  an operational radio frequency interference (RFI) 
environment Although the technical standard was subsequently revised with the introduction of 
DO-160B and DO-I60C, to adopt testing of an integrated avionics system, the Safety Board is 
concerned to find that the exposure of a TSO-C40b-approved avionics system to an electrical 
arc induced localizer and glideslope errors in navigation displays 

The Safety Board also considered the possibility that ice bulldup on the airplane's 
aerodynamic surfaces could have affected the performance of the airplane However, the Board 
did not find evidence to substantiate an aircraft controllabllity problem nor was such indicated 
by the captain in his postaccident interview 

Therefore, the National Transportation Safety Board recommends that the Federal Aviation 
Administration. 

Issue ai airworthiness directive applicable to Beechcraft 1900C airplanes to 
require regular inspections or modifications to assure the proper electrical ground 
of the conductive nose radome coating to the metal airframe (Class II, Priority 
Action)(A-94-74) 

Review avionics certification test requirements to assure adequate attention to the 
potential effects of precipitation static, to include exposure to broadband 
interference caused by an open electrical discharge (Class 11, Priority Action) 
(A-94-75) 
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Provide advisory information to pilots that static noise heard on navigation 01 f 
communications radio frequencies may be a warning of incipient precipitation 
static electrical interference with navigation instrument displays Revise the 
Airman's Information Manual and Instrument Flying Handbook to address the 
characteristics of and hazards posed by precipitation static (Class 11, Priority 
Action)(A-94-76) 

Chairman VOGT, Vice Chairman COUGHLIN, and Members LAUBER, 
HAMMERSCHMIDT, and HALL concurred in these recommendations 

Chairman 
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