
Turbulence injury, Boeing 757-2B7, May 24, 1998

Micro-summary: This Boeing 757-2B7 experienced severe turbulence in cruise,
seriously injuring a flight attendant.

Event Date: 1998-05-24 at 1931 CDT

Investigative Body: National Transportation Safety Board (NTSB), USA

Investigative Body's Web Site: http://www.ntsb.gov/

Cautions:

1. Accident reports can be and sometimes are revised. Be sure to consult the investigative agency for the
latest version before basing anything significant on content (e.g., thesis, research, etc).

2. Readers are advised that each report is a glimpse of events at specific points in time. While broad
themes permeate the causal events leading up to crashes, and we can learn from those, the specific
regulatory and technological environments can and do change. Your company's flight operations
manual is the final authority as to the safe operation of your aircraft!

3. Reports may or may not represent reality. Many many non-scientific factors go into an investigation,
including the magnitude of the event, the experience of the investigator, the political climate, relationship
with the regulatory authority, technological and recovery capabilities, etc. It is recommended that the
reader review all reports analytically. Even a "bad" report can be a very useful launching point for learning.

4. Contact us before reproducing or redistributing a report from this anthology. Individual countries have
very differing views on copyright! We can advise you on the steps to follow.
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  On  May  24,  1998,  at 1931 central daylight time (CDT), US Airways flight 007, a Boeing 757-2B7,
N619AU,  encountered  severe  turbulence  during  cruise  flight at 39,000 feet mean sea level (msl)
approximately  75  nautical  miles  (NM) southeast of Wichita, Kansas.  There were 120 passengers, 2
flightcrew  members,  and  6  flight  attendants  aboard  the  airplane.    One flight attendant was
seriously  injured,  and  three  flight  attendants  and  three passengers sustained minor injuries.
There  was  no damage to the airplane.  The regularly scheduled passenger flight was operating under
14  Code  of  Federal  Regulations  Part 121.  Flight 007 departed from Pittsburgh, Pennsylvania, at
1810  eastern daylight time and was en route to Los Angeles, California.  An instrument flight rules
(IFR)  flight  plan had been filed; however, according to the flightcrew, the airplane was operating
in  visual  meteorological  conditions  at  the  time  of  the  accident.   Following the turbulence
encounter,  the  flight diverted to Will Rogers World Airport in Oklahoma City, Oklahoma, and landed
without further incident at 2004 CDT.

According  to  the captain, as the flight approached the Wichita area, he "altered [the] flight path
to  the  left  to  avoid  weather  observed  on [the airplane's] weather radar and reported by other
aircraft."   The captain reported that the "nearest radar returns were 40 - 50 NM off to our right."
  He  further  reported  that  he  turned  on  the  seat  belt  sign and made an announcement to the
passengers  when  the flight encountered "light chop approximately eight minutes prior to the severe
turbulence  encounter."    Following the turbulence encounter, the lead flight attendant advised the
captain  that  two  of the flight attendants were injured, and he elected to divert to Oklahoma City
for medical assistance.

The  first  officer's  recollection  of the event agreed with the captain's.  According to the first
officer, "the nearest radar returns were well off to our right, approximately 60 NM."

The  seriously  injured flight attendant reported that the seat belt sign was on and an announcement
to  the  passengers  had been made.  It "started getting turbulent," and she entered the rear galley
to  assist  another  flight  attendant  in closing and latching compartments.  She stated that, "the
next  thing I knew was my head hit the ceiling and then I was slammed onto the floor."  According to
the  flight  attendant,  in  addition  to  muscle  strains  and  bruises,  she sustained "4 hairline
fractures in the L2 & L4 vertebrae and the knobs had been broken off."

Of  the  three  flight  attendants  who received minor injuries, one was in the rear galley with the
seriously  injured  flight  attendant,  another was assisting the lead flight attendant in stowing a
cart  at  the rear of the first class cabin, and the third was in the first class galley.  All three
reported  that  following  "some  mild  turbulence,"  there  was a sudden "violent jolt that slammed
[them] against the ceiling of the aircraft."

According  to  information  provided  by  the FAA's Kansas City Air Route Traffic Control Center, at
1926,  flight  007  requested a deviation of 10 degrees left of course for about 100 miles.  The air
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traffic  controller  working  the  flight  approved  this  request.  At 1932, flight 007 advised the
controller  that  the  flight  needed  to  deviate  more  to the left, about 20 degrees.  Flight 007
further  advised  the  controller that the flight had encountered occasional severe turbulence about
10  miles  ago.    At 1940, flight 007 advised the controller that the severe turbulence had injured
two flight attendants and requested to proceed direct to Oklahoma City.

Review  of  flight  data  recorder  information  indicated that the turbulence encounter occurred at
approximately  1931.    Radar  data  provided by Kansas City Center indicated that at this time, the
airplane  was  located  about  37  degrees  00  minutes  29 seconds north latitude and 96 degrees 05
minutes  53  seconds  west  longitude,  at a pressure altitude of 39,000 feet msl (flight level (FL)
390).

An  NTSB  meteorologist reviewed Geostationary Operational Environmental Satellite (GOES) data.  The
GOES  9  visible images for 1900 and 1930 showed a large convective cloud area west-northwest of the
location  of  the  turbulence  encounter  (to the right of the flight path).  Looping of the visible
images  indicated  that  this  area  was  expanding to the east-southeast (towards the flight path).
Plotting  the  radar  data  provided  by Kansas City Center on the 1930 GOES 9 infrared image showed
that  when  the airplane was at locations corresponding to radar return times of 1925:22 to 1934:58,
maximum cloud tops were greater than FL 350 but less than FL 390.   

The  NTSB  meteorologist  also reviewed Doppler weather radar data from the Tulsa, Oklahoma, WSR-88D
site  (KINX).  Cross sections of weather radar reflectivity (in dBZ) along the flight path of flight
007  were  constructed  for  KINX  times  of  1919:37, 1925:27, and 1931:18.  For the area where the
turbulence  encounter  occurred,  the  cross  sections showed weather radar echoes to a height of 13
kilometers  (43,000  feet)  at 1919:37, to a height near 14 kilometers (46,000 feet) at 1925:27, and
to  a  height  near 14 kilometers at 1931:18.  The maximum radar reflectivities in the region of the
turbulence  encounter were 29 dBZ (very weak weather echoes) at 1919:37, 46 dBZ (very strong weather
echoes) at 1925:27, and 50 dBZ (intense weather echoes) at 1931:18. 

Plan  view  weather  radar  reflectivity  images at several elevation angles for KINX times 1919:37,
1925:27,  and  1931:18 were examined.  Within about a 10-kilometer (5.4 NM) radius of the turbulence
encounter  location,  the  images  showed a maximum weather radar echo intensity of 37 dBZ (moderate
weather  echo) at 1919:37, 46 dBZ (very strong weather echo) at 1925:27, and 55 dBZ (extreme weather
echo)  at  1931:18.    The  images  also showed a large area of intense weather radar echoes located
about 38 nautical miles west (to the right) of the flight path of flight 007.

Additionally,  the  NTSB  meteorologist  reviewed  Convective  SIGMET,  Center Weather Advisory, and
Tornado  Watch  messages  in  effect  at the time of the event.  There were no Convective SIGMETs or
Kansas  City  Center  Weather  Advisories  in  effect  for the location of the turbulence encounter.
Tornado  Watch number 409 issued at 1712 was in effect for an area that included the location of the
turbulence  encounter.  In addition to tornadoes, the watch warned of 3-inch hail at the surface and
aloft,  wind  gusts  to  70  knots,  and  maximum cell tops to 55,000 feet msl.  For further weather
information, see the NTSB Meteorological Factual Report.
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BYRON   WALTON
FAA FSDO
OKLAHOMA CITY, OK 73108
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