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On March 31, 1993, the No. 2 engine and engine pylon separated from Japan 
Airlines, Inc. flight 46E, a Boeing 747-121, that had been wet-leased from 
Evergreen International Airlines, Inc., shortly after departure from Anchorage 
International m o r t ,  Anchorage, Alaska. The accident occurred about 1234 
Alaska standard time. The flight was a scheduled cargo flight From Anchorage to 
Chicago-O’Hare International Airport, Chicago, Illinois. On board the airplane were 
the flightcrew, consisting of the captain, the first officer, and the second officer, and 
two nonrevenue company employees. The airplane was substantially damaged 
during the separation of the engine. No one on board the airplane or on the ground 
was injured1 

Flight 46E departed Anchorage about 1224 local time. The flight 
release/weather package provided to the pilots by Evergreen operations contained a 
forecast for severe turbulence and indicated that severe turbulence was reported by 
other large airplanes. As flight 46E taxied onto the runway to await its takeoff 
clearance, the local controller informed the flightcrew that the pilot of another 
Evergreen B-747 reported severe turbulence at 2,500 feet while climbing out from 
runway 6R. 

lFor more detailed information, read Aircraft Accident Repott--”Japan Airlines, Inc., Flight 46E, 
Boeing 747-121, N473EV. In-flight Engine Separation, Anchorage, Alaska, March 31, 1993” (NTSB/AAR-93/06) 
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After takeoff, at an altitude of about 2,000 feet, the airplane experienced an 
uncommarided left bank of approximately 50 degrees. While the desired air speed 
was 183 knots, the air speed fluctuated about 75 knots from a high of 245 knots to a 
low of 170knots. Shortly thereafter, the flightcrew reported a "huge" yaw, the 
No. 2 throttle slammed to its aft stop, the No. 2 reverser indication showed thrust 
reverser deployment, and the No. 2 engine electrical bus failed. Several witnesses 
on the ground reported that the airplane experienced several severe pitch and roll 
oscillations before the engine separated. 

Shortly after the engine separated from the airplane, the flightcrew declared 
an emergency, and the captain initiated a large radius tum to the left to retum and 
land on runway 6R. The No. 1 engine was maintained at emergencylmaximum 
power. While on the downwind portion of the landing pattern, bank angles 
momentarily exceeded 40 degrees, alternating with wings level. About 1245, flight 
46E advised the tower that they were on the runway. 

The National Transportation Safety Board determined that the probable cause 
of this accident was the lateral separation of the No. 2 engine pylon due to an 
encounter with severe or possibly extreme turbulence that resulted in dynamic multi- 
axis lateral loadings that exceeded the ultimate lateral load-cawing capability of the 
pylon, which was already reduced by the presence of the fatigue crack near the 
forward end of the pylon's forward firewall web. 

The investigation found that the flightcrew was properly certificated and 
qualified in accordance with applicable Federal Aviation Regulations (FARs) and 
company requirements. The pilots were in good general health and had proper 
Federal Aviation Administration (FAA) medical certificates at the time of the 
accident. There was no evidence of adverse medical conditions that affected the 
flightcrew, and they were not under the influence of, or impaired by, drugs or 
alcohol. The ailplane had been maintained in accordance with applicable FARs and 
company operations specifications and maintenance procedures. Examination of the 
airplane's fuselage and wing structure, flight control systems, and powerplants 
disclosed no evidence of a malfunction that would have caused 01' contributed to the 
accident. Two fatigue cracks were found in the No. 2 engine pylon web. 

The investigation found that the interaction of strong easterly winds with the 
mountains east of Anchorage was responsible for the production of moderate to 
severe mountain wave and mechanical turbulence. This turbulence, which occurred 
during the moxning and afternoon on the day of the accident, was more intense a few 
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thousand feet above the surface. It was found that winds from the east flow across 
and around the mountains, as well as through valleys in the mountains before 
reaching Anchorage. The interaction of the wind with the mountain valleys results 
in the acceleration of the wind speed due to the channeling effect of the valleys. 
The combination of these effects produces a complicated wind flow pattern and 
turbulence to the east of the airport in the lower layers of the atmosphere. 

The Safety Board has previously investigated the possible effects of severe 
mountain-induced winds and turbulence on an airplane. Most recently, as a result of 
its investigation of an accident involving a B-737 on March 3, 1991,2 the Safety 
Board recommended that the FAA: 

A-92-57 

Develop and implement a meteorological program to observe, document, 
and analyze potential meteorological aircraft hazards in the area of 
Colorado Springs, Colorado, with a focus on the approach departure paths 
of the Colorado Municipal Airport. This program should be made 
operational by the winter of 1992. 

A-92-58 

Develop a broader meteorological aircraft hazard program to include other 
airports in or near mountainous terrain, based on the results obtained in the 
Colorado Springs, Colorado, area. 

In its letter of September 13, 1993, the FAA stated that it had tasked the 
National Oceanic and Atmospheric Administration's Forecast Systems Laboratory to 
organize a planning group to formulate a program plan to provide a definitive study 
of mountain-induced wind phenomena and their effect on aircraft in flight; and to 
develop initiatives to defiie and implement an awareness program to alert pilots to 
this potential hazard. The FAA's letter did not provide a timetable as to when the 
plan would be completed or a forecast as to when the implementation of a system to 
observe, document, and analyze potential meteorological aircraft hazards would 
begin. 

ZAircraft Accident Report-"United Airlines Flight 585. Boeing 7.37-291, N999UA, 4 Miles 
Soulh of Colondo Springs Municipal Airport, Colondo Springs. Colondo. March 3. 1991" (NISB-AAR-9UO6) 
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The Safety Board finds that the accident involving flight 46E M e r  amplifies 
the need for a better understanding of mountain-induced meteorological phenomena 
and their effects on aircraft. Therefore, the Safety Board reiterates Safety 
Recommendation A-92-58, which addresses that need. Additionally, the Safety 
Board believes that the FAA should develop and implement a meteorological 
program to observe, document, and analyze potential meteorological aircraft hazards 
in the area of Anchorage, Alaska, with a focus on the approach and departure paths 
of the Anchorage International Airport. Further, the Safety Board believes that the 
National Weather Service (NWS) should use the WSR-88D system at Anchorage to 
document mountain-generated wind fields in the Anchorage area. The WSR-88D 
system should also be used by the N W S  to develop in greater detail low altitude 
turbulence forecasts. 

According to the NWS at Anchorage, the strong wind events that produce 
significant turbulence occur about 15 times a year. Interviews with meteorologists 
and pilots in the Anchorage area indicated that the weather and turbulence on the 
day of the accident were fairly typical and that airplane operations are routinely 
canied out on similar days. Because the captain of flight 46E had operated B-747 
airplanes out of Anchorage during similar turbulent conditions and because other 
airplanes were operating in the area at the time of the accident without difficulty, the 
Safety Board fmds that there was no reason for the captain to have suspected that 
the airplane would be damaged during the climbout. 

The investigation of this accident found that it is possible for a B-747 to be 
substantially damaged by the level of turbulence that was present on the day of the 
accident. The Safety Board does not believe that it would be reasonable to suspend 
operations at the airport during similar turbulence because, historically, aircraft have 
been able to operate safely at the airport during such conditions. However, 
according to the NWS at Anchorage, the most intense turbulence occurs near the 
mountains at low altitude. Therefore, by staying away from the mountains on 
departure, aircraft may lessen the chance of encountering severe turbulence. The 
Safety Board believes that the FAA should consider modifying the departure routes 
of aircraft at Anchorage during periods of moderate or severe turbulence in order to 
minimize an aircraft's encounter with mountain-induced low level turbulence. 

As a result of its investigation of this accident, the National Transportation 
Safety Board makes the following recommendation to the National Weather 
Service: 
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Use the WSR-88D doppler weather radar system at Anchorage, Alaska, to 
document mountain-generated wind fields in the Anchorage area and to 
develop in greater detail low altitude turbulence forecasts. (Class II, 
Priority Action) (A-93-142) 

Also the Safety Board issued Safety Recommendations A-9.3-136 through 
A-93-141 to the Federal Aviation Administration. 

The National Transportation Safety Board is an independent federal agency 
with the statutory responsibility "...to promote transportation safety by conducting 
independent accident investigations and by formulating safety improvement 
recommendations" (Public Law 93-633). The Safety Board is vitally interested in 
any actions taken as a resulc of its safety recommendations and would appreciate a 
response from you regarding action taken or contemplated with respect to the 
recommendation in this letter. Please refer to Safety Recommendation A-93-142 in 
your reply. 

Chairman VOGT, Vice Chairman COUGHLIN, and Members LAUBER, 
HART, and HAMMERSCHMIDT concurred in this recommendation. 

By: 
Chairman 


