
                                                                              HKS713 

Case Number 1966.0 

 
This case was written by Jennifer Weeks, a consultant under the supervision of Dr. Arnold M. Howitt, Executive 
Director of the Ash Center for Democratic Governance and Innovation, and Professor Herman B. “Dutch” Leonard, 
George F. Baker, Jr. Professor of Public Management, for the Program on Crisis Leadership at the John F. Kennedy 
School of Government, Harvard University. Funds for this case were provided by Harvard’s National Preparedness 
Leadership Initiative, a project sponsored in part by the U.S. Centers for Disease Control and Prevention, and by 
Harvard Kennedy School’s Strengthening Learning and Teaching Excellence (SLATE) program. HKS cases are 
developed solely as the basis for class discussion. Cases are not intended to serve as endorsements, sources of 
primary data, or illustrations of effective or ineffective management.  
 
Copyright © 2012 President and Fellows of Harvard College. No part of this publication may be reproduced, 
revised, translated, stored in a retrieval system, used in a spreadsheet, or transmitted in any form or by any means 
without the express written consent of the Case Program. For orders and copyright permission information, please 
visit our website at http://www.ksgcase.harvard.edu/ or send a written request to Case Program, John F. Kennedy 
School of Government, Harvard University, 79 John F. Kennedy Street, Cambridge, MA  02138. 

 

 

“Miracle on the Hudson” (A): Landing U.S. Airways Flight 1549 
 

On January 15, 2009, about a minute after takeoff from New York City’s LaGuardia Airport, U.S. 

Airways Flight 1549 flew through a flock of Canada geese. The geese were sucked into the twin engines of 

the Airbus 320 and ultimately destroyed them. In less then four harrowing minutes, Flight 1549’s Captain 

Chesley “Sully” Sullenberger and First Officer Jeffrey Skiles had to both control a jet plane that had suddenly 

lost power and decide whether they could make an emergency landing at a nearby airport or find another 

alternative to get the plane down safely. The wrong choice, over one of the most crowded cities in the 

United States, could mean deaths and injuries for the 155 people aboard and perhaps many more on the 

ground.
1
 

Takeoff  

U.S. Airways Flight 1549 was scheduled to travel from New York’s LaGuardia Airport to Charlotte, 

North Carolina in the mid-afternoon on January 15, 2009.  It carried a full load of 150 passengers, many of 

whom were experienced business travelers, but others who were less self-sufficient, including two young 

children riding in parents’ laps and an elderly woman who used a wheelchair.   

The crew, on the last leg of a four-day series of flights had only worked together as a team on this 

scheduled flight series.
2
 The five crew members were: 

 Captain Chesley “Sully” Sullenberger, age 57.  A veteran pilot with about 19,500 hours of total 

flying time, Sullenberger had earned his private pilot’s license at age 16 and served in the U.S. Air 

Force before becoming a commercial airline pilot in 1980.  His experience included 4,765 hours 

piloting the Airbus A320, the plane type for U.S. Airways Flight 1549 .  Sullenberger had also 

helped U.S. Airways develop its Crew Resource Management protocols, which were designed to 

                                                 
1
 In addition to interviews with key actors and some secondary sources, this case draws heavily on numerous 

documents collected by the National Transportation Safety Board (NTSB) during its investigation of the Flight 1549 
crash. The NTSB’s docket with specific materials is at 
http://dms.ntsb.gov/pubdms/search/hitlist.cfm?docketID=47230&CFID=277624&CFTOKEN=86133950. The NTSB also 
issued a report on the accident that pulls key information into one account; that report is at 
http://www.ntsb.gov/doclib/reports/2010/aar1003.pdf. 
2
 Sullenberger had flown on previous trips with several of the flight attendants.  
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help flight-crews work together and communicate effectively, and had gathered data for 

investigations of airline accidents. 

 First Officer Jeffrey Skiles, age 49.  Skiles was also an experienced commercial pilot with about 

20,000 hours of total flying time who had earned a pilot’s license when he was 16.  He had 

achieved captain’s rank at U.S. Airways but was flying as a first officer because cutbacks in 

scheduled flights caused him to be pushed down the seniority list.  Newly qualified to operate 

the Airbus  A320, this four-day trip was Skiles’ first experience co-piloting an Airbus, but he was 

still restricted from performing certain operations, such as taking off or landing where there 

might be snow or ice on the runways.  However, Sullenberger later said that “[H]ad he not told 

me he was new to the Airbus I would not have known it because his skill levels were so high.”
3
 

 Lead flight attendant Donna Dent, age 51.  Dent had worked for U.S. Airways since 1982. As lead 

attendant, she was responsible for supervising the other flight attendants.  During the flight Dent 

was seated at the 1L exit, on the left side of the plane between the cockpit and the first class 

section. 

 Flight attendant Sheila Dail, age 57.  Dail had worked for U.S. Airways since 1980.  On Flight 1549 

she was the “C” attendant and was seated next to Dent at the 1L exit. 

 Flight attendant Doreen Welsh, age 58.  Welsh had joined U.S. Airways in 1970s, when it was 

known as Allegheny Airlines.  As the “B” attendant on Flight 1549, Welsh’s position was at the 

back of the plane. 

Although they had not worked together before, the crew first went through a series of steps 

following a U.S. Airways checklist that standardized preflight procedures, including mutual introductions of 

pilots and cabin crew, discussion of the flight plan, and how they would handle any difficulties that might 

arise. As intended, these steps not only ensured that basic but crucial preparations had not been omitted 

but also set the crew on the path to functioning as a team.
4
 

January 15 was a cold day; the air temperature that afternoon was about 21 degrees Fahrenheit  

or -6 degrees Celsius.  Light snow had fallen throughout the morning, but the sky was clear when Flight 

1549 pushed back from its gate at 3:03 p.m.  When “Cactus 1549”
5
 was cleared for takeoff at 3:24, Skiles 

was operating the aircraft.  The plane taxied and lifted off without a hitch.   

At 3:25:45, a few seconds after liftoff, the LaGuardia air traffic controller handed Flight 1549 off to 

controller Patrick Harten at New York Terminal Radar Approach Control (TRACON) on Long Island.  This 

                                                 
3
 National Transportation Safety Board hearing, June 9, 2009, Washington, DC, p. 40. 

4
 Atul Gawande, The Checklist Manifesto: How to Get Things Right, (Metropolitan Books, Henry Holt, 2009), p. 175. 

5
 Cactus is the official radio call sign for Arizona-based U.S. Airways. 
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large center controlled arrivals and departures out of the New York region’s three major airports 

(LaGuardia, Kennedy, and Newark Airport in New Jersey) and many smaller regional airports.
6
     

Following departure instructions, Skiles turned the plane left over the Bronx toward the Hudson 

River and began the climb toward an altitude of 15,000 feet.  “What a view of the Hudson today,” 

Sullenberger remarked as they began working through their after-takeoff checklist, retracting the airplane’s 

wing flaps and gradually reducing the angle of its climb.  At 3:27:07, Sullenberger stated, “After takeoff 

checklist complete.”   

 Less than 90 seconds after takeoff, with the plane at about 2,900 feet and moving roughly 215 

miles per hour, both men suddenly saw large birds directly ahead.  “Birds!” exclaimed Sullenberger.  

“Whoa!” said Stiles.  In a second their windscreen was filled with them – Canada geese, it was later 

determined.   

“As the birds hit the plane, it felt like we were being pelted by heavy rain or hail,” Sullenberger 

wrote later.  “It sounded like the worst thunderstorm I’d ever heard back in Texas [his home state].”
7
  Birds 

hit the plane’s nose and wings, and several were sucked into the aircraft’s two engines.  Bird strikes are a 

well-known aviation hazard, although roughly three-quarters of these incidents occur at or below altitudes 

of 500 feet.
8
  Both Sullenberger and Skiles had experienced bird strikes on other flights without serious 

damage to the planes, and the A320’s engines were designed to be able to ingest seven 1.5-pound birds 

each without shutting down.
9
  However, Canada geese have six-foot wingspans and can weigh up to 18 

pounds each.   

“I heard the noise of the engines chewing themselves up inside, as the rapidly spinning, finely 

balanced machinery was being ruined, with broken blades coming loose,” Sullenberger recalled.  “And then 

I smelled a distinct odor – burning birds.”
10

  A few seconds later there was eerie silence, and the pilots 

quickly realized that this was a major emergency.  Both engines had been totally destroyed by the bird 

strike. 

A Non-Normal Situation 

Sullenberger and Skiles were trained to handle many problems in flight, from rough weather to 

mechanical failures.  They both went through annual training courses that included a day of classroom work 

                                                 
6
 TRACONs are responsible for keeping airplanes safely separated in the busy airspace around airports, generally within 

a 30- to 50-mile radius of airports and up to altitudes of about 10,000 feet.  Once a flight leaves a TRACON’s control 
area, the TRACON controller hands it off to controllers at Federal Aviation Administration En Route Centers, who guide 
it toward its next destination. 
7
 Captain Chesley “Sully” Sullenberger, Highest Duty: My Search for What Really Matters (William Morrow, 2009), p. 

207. 
8
 Testimony of Margaret Gilligan, Associate Administrator for Aviation Safety, Federal Aviation Administration, before 

the House Transportation and Infrastructure Committee, Aviation Subcommittee, February 24, 2009. 
9
Ibid. 

10
 Sullenberger, Highest Duty, pp. 208-9. 
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and two days practicing different scenarios in a flight simulator.  Given Skiles had recently finished 

qualifying to fly the Airbus, he had trained extensively on procedures specific to handling that aircraft. 

All Airbus planes, starting with the A320, are equipped with a system called the Electronic 

Centralised Aircraft Monitor (ECAM), which displays information about the plane’s key systems on two 

screens in the cockpit’s center console.  The system automatically warns pilots of system failures and 

displays electronic instructions for handling the failures.  However, a few so-called “non-normal situations” 

which require long procedures to be carried out in sequence are known as “ECAM Exceptions.”  In these 

cases pilots are taught to refer to a printed Quick Reference Handbook (QRH), which is kept in the plane’s 

cockpit.
11

   

Dual engine failure was one of those exceptions.  Airbus and U.S. Airways anticipated that a flight 

might experience dual engine failure, but the assumption would be that this was most likely to occur at high 

altitude, either because the plane had run out of fuel during flight (for example, if a fuel leak occurred), or 

because it had flown through a volcanic ash cloud.
12

  Engine failure is a very serious situation, but jet 

airplanes can recover if pilots have enough time and altitude to restart the engines.   

To understand why a plane that loses engine power does not fall straight out of the sky, it is useful 

to review the basics of how airplanes fly. Four forces act on an airplane in flight: thrust, drag, weight, and 

lift.  They interact in opposing pairs.  Thrust is the force that is created by the plane’s engines and propels it 

forward.  Drag is an opposite force, generated by air’s resistance against the motion of the aircraft, which 

works to slow down the plane.  As long as thrust is greater than drag, the plane will keep flying on a level 

course.   

Weight is caused by gravity, which pulls the plane downward toward the center of the Earth.  It is 

countered by lift, an upward force created by the plane’s wings.  As the plane moves forward, air will flow 

both over and under the wings -- but thanks to their special shape, the flow over the top moves quickly, 

creating a low pressure, and the flow underneath moves slowly, creating a high pressure.  This higher 

pressure underneath the wings pushes the plane up.  Increasing lift allows the plane to climb, and 

decreasing it makes the plane descend.
13

 

Without thrust, drag slows down a moving plane, which reduces air-flow over and under its wings.  

Some lift still occurs as the plane’s momentum carries it forward and its wings slice through the air, but as 

                                                 
11

 Statement of Captain Marc Parisis, Vice President, Flight Operations and Services, Airbus, National Transportation 
Safety Board hearing, June 9, 2009, Washington, DC, pp. 80-82. 
12

 Parisis, ibid., and statement of Captain John Hope, Airbus fleet captain, U.S. Airways, National Transportation Safety 
Board hearing, pp. 90-92.  According to the U.S. Geological Survey, at least 15 aircraft have been seriously damaged by 
flying through volcanic ash clouds since 1980 on routes over the North Pacific region, which is rimmed by active 
volcanoes.  Ash clouds are hard to distinguish from ordinary clouds, but instead of water vapor they contain rock and 
volcanic glass particles that can damage engines when ingested.  USGS, “Volcanic Ash – Danger to Aircraft in the North 
Pacific,” Fact Sheet 030-97 (1997). 
13

 National Aeronautics and Space Administration, “Four Forces on an Airplane,” http://www.grc.nasa.gov/WWW/K-
12/airplane/forces.html.  
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the aircraft’s speed slows it loses lift and gravity pulls it toward the ground.  Pilots can control the rate at 

which the plane descends to some degree by raising the nose, which slows airspeed, or lowering it to 

increase airspeed.  For example, the “flare” maneuver that pilots execute just before landing, raising the 

nose of the plane a few degrees, is intended to slow it enough for a comfortable touchdown. In other 

words, they can trade off speed against altitude.  Lowering the nose helps the plane maintain a safe flying 

speed and generates some lift, but it also accelerates the plane toward the ground. 

Assuming fuel remained, the first prescribed procedure in Flight 1549’s QRH was to attempt a so-

called “windmilling restart.”  In this maneuver, pilots accelerate to 300 knots (about 345 miles per hour), 

using the plane’s kinetic energy to spin the engines’ large, heavy rotors and create enough compression to 

reignite them.
14

  To attempt a windmill restart of Flight 1549, the pilots would have had to lower the plane’s 

nose and dive thousands of feet to increase its airspeed and then try to reignite the engines.  But this plane 

was less than 3,000 feet above New York City, so there was no time or space to try it.  In any case it would 

not have worked, since inspections later showed that both engines had been destroyed by the bird strikes.  

Sullenberger and Skiles also worked the engine igniters, but got no response for the same reason.   

Both pilots and the flight attendants were also trained in threat and error management (TEM) and 

crew resource management (CRM) -- programs that focused on ways of thinking and making decisions 

rather than on equipment procedures.  TEM was a model that taught flight crews to assess situations, 

understand the potential for making mistakes, and manage threats and errors that reduced margins of 

safety in flight operations.  Sullenberger had helped develop U.S. Airways’ CRM training course, which 

taught flightcrews skills and behaviors for working together effectively as a team.  As applied in aviation, 

both TEM and CRM were intended to improve human performance and reduce the potential for human 

error, which by the 1980s was known to be a major factor in airline accidents.
15

 CRM evolved as a way to 

teach crews to communicate, delegate tasks, and collaborate in order to prevent these accidents. 

Where to Land?16
 

Seconds after the bird strike, training kicked in.  In aircraft emergencies, pilots and cockpit crews 

are taught to follow a core rule: “Aviate, navigate, communicate.”  In other words, even as they identify and 

                                                 
14

 National Transportation Safety Board, Office of Aviation Safety, “Group Chairmen’s Factual Report: 
Operations/Human Performance,” DCA09MA026 (May 15, 2009), p. 16, 
http://www.ntsb.gov/Dockets/Aviation/DCA09MA026/418998.pdf.  
15

 One widely-cited example occurred on December 28, 1978, when a United Airlines DC-8 had problems lowering its 
landing gear on approach to Portland, Oregon’s airport.  The flight crew held the plane at 5,000 feet to address the 
problem and prepare for an emergency landing, but failed to monitor fuel levels while they did so, although the flight 
engineer pointed out once that it was running low.  After an hour of circling, the plane ran out of fuel and crashed, 
killing 10 people and seriously injuring 23.  Investigators later determined that the captain had let the landing gear 
problem distract him from monitoring key parameters like fuel levels, and that the first officer and flight engineer (who 
were much less senior than the captain) had hesitated to question his decisions. Federal Aviation Administration, 
“Lessons Learned from Transport Airplane Accidents,” http://accidents-
ll.faa.gov/ll_main.cfm?TabID=3&CategoryID=21&LLID=42.  
16

 Unless otherwise cited, this section is based on the account by Sullenberger in Highest Duty, including the transcript 
of radio communications to and from Flight 1549 in Appendix B. 
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address problems in flight, aviators have to keep flying the plane, choose the right flight path and avoid 

hazards, and let air traffic controllers, flight attendants, and passengers know what is happening and what 

the flight crew needs them to do. 

As Flight 1549 glided forward without thrust, Sullenberger started an auxiliary power unit to 

ensure that the plane had electrical and hydraulic power.
17

  Then he took over control of the aircraft from 

Skiles – not because he doubted Skiles’ ability, but because he was more experienced on the Airbus, and 

LaGuardia and other New York City landmarks were on his side of the plane.  Moreover, Skiles was more 

familiar with emergency procedures since he had just been through A320 training.  As Skiles searched for an 

emergency procedure in the QRH, Sullenberger transmitted a distress call to Harten at TRACON:  

“Mayday mayday mayday, this is Cactus fifteen thirty-nine [Sullenberger 

misstated the flight number].  Hit birds, we’ve lost thrust in both engines, we’re 

turning back toward LaGuardia.” 

Harten had managed several planes with in-flight emergencies in his ten years as an air traffic 

controller, although none this severe.  Assuming that Sullenberger and Skiles would want to try to return to 

LaGuardia, he directed Flight 1549 to turn back toward the airport and called the LaGuardia control tower 

to tell them to clear runways for an emergency landing. Skiles, again using a formal checklist that 

enumerated the steps that might get the engines restarted, began calling out these steps, but when the 

handbook called for an optimum airspeed of 300 knots, he recognized, “We don’t have that,” and 

Sullenberger agreed.
18

  As Skiles continued working through relight procedures, Harten offered a runway at 

LaGuardia, but Sullenberger was mentally calculating whether the plane had enough altitude and speed to 

make it back to the airport, and whether rescue workers would be able to reach the plane after it came 

down. LaGuardia Airport sits on the western edge of Long Island in New York City’s Queens borough, 

bounded by several busy neighborhoods and Flushing Bay. 

“There wasn’t time to do the math, so it’s not as if I was making altitude-descent calculations in my 

head,” Sullenberger later wrote.  “But I was judging what I saw out the window and creating, very quickly, a 

three-dimensional mental model of where we were,” even as he was flying the plane and talking 

simultaneously with Harten and Skiles.  Although he was trained to set planes down on runways, 

Sullenberger sensed that this option might not work.  “I knew that if I chose to turn back across this densely 

populated area, I had to be certain we could make it,” he recalled.  “Even if we made it to LaGuardia and 

                                                 
17

 Andy Pasztor and Susan Carey, “Backup System Helped Pilot Control Jet,” The Wall Street Journal, January 20, 2009. 
18

 Gawande, The Checklist Manifesto, pp. 179-180. Gawande argues that the checklist helped Skiles systematically work 
through these engine restart steps even though he did not have sufficient time to complete the list. By contrast, William 
Langewiesche contends that the engine restart checklist was an “unwieldy tool,” inappropriate for the conditions Flight 
1549 faced, and that Skiles did not have anywhere near enough time to complete the steps. See Langewiesche, Fly by 
Wire, pp. 158, 162-165, 174-175. 
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missed the runway by a few feet, the result would be disastrous.  The plane would likely tear open and be 

engulfed in flames.”
19

 

On the other hand, the lower Hudson River was roughly a mile wide, flat, and just below them as 

the plane approached the George Washington Bridge between New York and New Jersey.  Sullenberger had 

recently visited the Intrepid, a World War II aircraft carrier docked on the Hudson in midtown Manhattan, 

and had noticed many ferries and other boats plying that stretch of the river.   

“We’re unable, we may end up in the Hudson,” Sullenberger radioed to Harten, letting the 

controller and Skiles know that he was weighing that possibility.  (Skiles did not respond to Sullenberger’s 

statement, but later told Sullenberger that he had agreed when Sullenberger said it.) The controller tried 

again to steer the flight to LaGuardia, but Sullenberger repeated, “Unable.”   

“At this point, my job was to coordinate and arrange for the pilot to be able to do whatever was 

necessary,” Harten later said.
20

  “Okay, what do you need to land?” he asked Sullenberger.  Sullenberger 

had not mentally committed to landing in the Hudson yet: “What’s over to our right?  Anything in New 

Jersey, maybe Teterboro?” he asked, referring to a large regional airport on the other side of the Hudson.  

Harten immediately called the Teterboro airport control tower and told them he had an emergency flight 

coming in over the George Washington Bridge.  The airport controller agreed, but by this point Sullenberger 

could see that they would not make it that far.  Recalling pilots who had crashed in the act of trying to save 

crippled airplanes, he committed to landing in the Hudson – the only choice that he believed offered a 

realistic chance of saving lives. 

Harten directed Flight 1549 to turn toward a specific runway at Teterboro airport, but Sullenberger 

replied, “We can’t do it.” 

“OK, which runway would you like at Teterboro?”  Harten asked.  “We’re gonna be in the Hudson,” 

Sullenberger answered.   

“I asked him to repeat himself, even though I heard him just fine,” Harten later told a 

Congressional committee.  “People do not survive landings on the Hudson River, and I thought it was his 

own death sentence.  I believed at that moment, I was going to be the last person to talk to anyone on that 

plane alive.”
21

 

                                                 
19

 Sullenberger, Highest Duty, p. 224. Although he did not say so in later accounts, Sullenberger may have recalled a 
1992 accident at LaGuardia in which a U.S. Airways flight bound for Cleveland stalled while attempting to take off in icy 
conditions and crashed into the bay.  Of the 49 people aboard, 27 died, including some who drowned after the plane 
came to rest partly inverted in the water.  Federal investigators later concluded that the response by emergency 
medical services had been slow and poorly coordinated. N. R. Kleinfeld, “Crash at LaGuardia: Survivors of Mangled 
Plane Recall Fire, Water, Terror,” New York Times, March 24, 1992; National Transportation Safety Board, Safety 
Recommendation in response to A-93-34, March 18, 1993, http://www.ntsb.gov/Recs/letters/1993/A93_34.pdf.  
20

 Testimony before the House Transportation and Infrastructure Committee, Aviation Subcommittee, February 24, 
2009. 
21

 Ibid. 
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Harten had good reason to expect the worst. Since 1950 only a few commercial jet flights had 

successfully made controlled emergency landings in water (referred to in aviation as ditching) without 

fatalities, including a Pan American Boeing 377 traveling from Honolulu to San Francisco in 1956 and an 

Aeroflot Tupolev 124 that landed in the Neva River near Leningrad in 1963.  If Flight 1549 descended too 

quickly and hit the water at a higher speed than the A320 was built to withstand, there was a risk that it 

would disintegrate.  Or, if it was not level when it touched down, the plane could catch a wingtip, 

cartwheel, and break apart, which happened in 1996 to a hijacked Ethiopian Airlines flight that ran out of 

fuel and attempted to land in the Indian Ocean near the Comoros islands.  Of the 175 people on board, 125 

were killed. 

As in many commercial aircraft, Sullenberger would also have had to guard against flying too 

slowly and stalling the plane (losing the lift required to keep it up) as it descended toward the Hudson.
22

  

However, the A320 was equipped with “fly-by-wire” technology, pioneered in commercial aviation by 

Airbus.  For decades pilots had operated commercial jets using large steering wheels or control sticks, which 

connected to cables and hydraulic systems that physically adjusted the plane’s moving parts.  In contrast, a 

fly-by-wire plane’s smaller control stick connected to computers, which translated pilots’ movement of the 

stick into electronic signals to the plane’s components.  The A320’s computerized control system also 

automatically kept the plane stable (though hardly immune from the harsh realities imposed by the loss of 

engine power), while the pilots were able to concentrate on key decisions and significant flight adjustments 

that unique circumstances required.
23

 

Proponents argued that this approach had several advantages.  First, fly-by-wire technology was 

lighter and more responsive.  Second, as designed by Airbus, the system provided “flight envelope 

protections”: the computers were programmed to prevent pilots from taking actions that would push the 

airplane beyond its performance limits.
24

  Sullenberger knew that “regardless of how hard the pilot pulls 

back on the sidestick, the [A320’s] flight control computers will not allow him to stall the wings and lose 

lift.”
25

  The A320 also was certified for ditching, meaning that under likely conditions, it was expected to 

float long enough for occupants to evacuate the plane, and, as standard for aircraft operating over water, 

was equipped with floatation vests and life rafts.  

Sullenberger and Skiles were trained in procedures for ditching, including configuration for 

touchdown (landing gear up, flaps down, nose of the plane raised about 10 degrees), orienting the plane 

based on wind and wave conditions, preparing the cabin crew and evacuating passengers.  But they had 

only studied this situation in the classroom, not in a flight simulator.  U.S. Airways officials later explained 

                                                 
22

 If a plane flies at too steep an angle of attack (the angle of its wings relative to the horizontal flow of wind over and 
under them), the airflow is broken up and stops generating lift.  When this happens, the weight of the airplane cannot 
be supported and it stalls.  This scenario is sometimes referred to as a wing stall or aerodynamic stall to distinguish it 
from engine stalls, which are caused when engines malfunction. 
23

 See William Langewiesche, “Anatomy of a Miracle,” Vanity Fair (June 2009) and Fly By Wire: The Geese, the Glide, the 
Miracle on the Hudson (Farrar, Strauss and Giroux, 2009); and Gawande, the Checklist Manifesto, p. 180. 
24

 Airbus, “Fly by Wire,” http://stagev4.airbus.com/en/corporate/people/company_evolution/part_6.html.  
25

 Sullenberger, Highest Duty, page 238. 
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that ditching was a very rare scenario and that not enough data was available to recreate a water 

touchdown in a simulator.
26

  Other airlines echoed this position.  “[T]here is no commercial simulation 

available for a realistic sea surface,” said Bill Johnson, director of flight training for Alaska Airlines.
27

  

Journalist William Langewiesche, a licensed pilot, put it more bluntly: “[Y]ou can no more demonstrate the 

realities of water landings than you can go out and practice crashing.”
28

 

Nonetheless, airline policy authorized Sullenberger to choose where he had the best chance of 

landing the plane.  U.S. Airways expected its captains “to use common sense and good judgment, especially 

in those situations not specifically covered,” and vested the captain with sole responsibility for the airplane, 

crew and passengers.
29

   

Sullenberger and Skiles later praised Harten for handling their flight effectively by offering them 

multiple options for landing, asking only essential questions, and keeping phone lines open as he spoke to 

controllers at LaGuardia and Teterboro airports, so that Sullenberger could hear those conversations and 

Harten would not have to repeat them.  “His words let me know that he understood that these hard choices 

were mine to make, and it wasn’t going to help if he tried to dictate a plan to me,” Sullenberger wrote 

afterward.
30

    

“Brace for impact!” 

During his two-minute exchange with Harten at TRACON, Sullenberger knew he had to alert flight 

attendants and passengers that the plane was going down.  As Harten was trying to clear a runway at 

Teterboro Airport for Flight 1549, Sullenberger broadcast a terse announcement over the plane’s public 

address system: “This is the captain.  Brace for impact!” All three flight attendants had heard the bird 

impacts, smelled the burnt odor, and guessed what had happened, but they expected that the plane was 

turning back to LaGuardia.  Sullenberger’s announcement was their signal to start warning passengers to 

assume the brace position depicted on flight safety cards in the plane’s seatback pockets. In unison Dent, 

Dail, and Welsh started shouting, over and over, “Brace, brace!  Heads down!  Stay down!”   

Sullenberger deliberately did not say that he was attempting a water landing.  As he later 

explained, he did not know how well he would be able to slow the plane’s descent in order to cushion the 

impact from the ditching maneuver, and his top goal was to prevent injuries when the plane landed.  “I wish 

I could have told [the flight attendants] there was a water landing, but had I done that, they might have 

begun getting people to put on life vests and not [have been] in the brace position at impact, so it was a 
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balancing act for the situation that we faced and the time that we had available,” Sullenberger told safety 

investigators.
31

 

Harten kept radioing the plane to offer runways at Newark Airport, about seven miles southwest 

from Flight 1549, but Sullenberger and Skiles were starting to configure the plane for landing by lowering 

flaps at the back edges of the wings, which slowed the aircraft and generated additional lift.  Skiles began 

calling out the plane’s altitude and speed as automated warning systems sounded to alert the pilots that 

the plane was flying low and close to terrain.  Sullenberger concentrated on keeping the wings level and the 

plane’s nose up, but the A320’s rate of descent was much faster than a normal landing since the engines 

had no thrust to create lift.  About twenty seconds before they hit the water Sullenberger asked, “Got any 

ideas?”  “Actually not,” Skiles answered. 

Sullenberger flared just before landing, bringing the plane down with the nose raised about 10 

degrees.  The back end of the plane hit the water first, striking with such force that it tore open the fuselage 

at the rear and drove the cargo compartment up through the floor of the passenger cabin.  The left engine 

sheared off and sank, skewing the plane to the right.  Billy Campbell, a passenger seated in the second-to-

last row, later described the impact at the back of the plane as “violent . . . the plane submerged and it felt 

almost like looking out a porthole because we were underwater.  We then sort of bounced, came up, 

skidded . . .”
32

  The plane slowed and came to rest with its nose raised, floating in the Hudson opposite 

midtown Manhattan, in what would be almost universally viewed as a textbook emergency landing.
33

   

A post-crash review by Airbus estimated that the plane had descended at a rate of 13 feet per 

second, compared to its certified rate of 3.5 feet per second, generating a very high-energy impact when it 

hit the water.  Nonetheless, the plane still met its certification requirements: it did not break up, the doors 

and hatches worked, and sections below the passenger floor absorbed much of the impact of landing.
34

   

However, as the aircraft drifted downriver with 155 people aboard, no one knew how long it would 

stay afloat, and the shorn back end of the airplane was filling with murky 40-degree water.   
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Onto the Wings 

As soon as the plane stabilized in the water, Skiles completed a few steps on the evacuation 

checklist, such as making sure that the aircraft was not pressurized.  Sullenberger opened the cockpit door 

and called to the passengers and flight attendants, “Evacuate!”  This was Dent, Dail, and Welsh’s signal to 

assess which exits were usable and start directing passengers out of the plane, using standard commands 

like “Release seat belts, get out,” and “Leave belongings, come this way.” 

Like the pilots, all three flight attendants were trained to handle emergency landings and went 

through annual recurrent training programs to keep their skills current. This training provided a set of 

protocols or checklists for them to execute in the event of emergencies.
35

  U.S. Airways’ recurrent training 

for flight attendants included one day each of distance learning and classroom instruction, plus a joint 

training session with pilots that focused on managing emergencies.  Flight attendants also went through 

annual dry (land-based) ditching drills that included boarding evacuation slides and practicing with safety 

equipment.
36

 

At the back of the plane, Welsh was shocked to see water outside the rear exit doors.  Realizing 

that the water was too high to deploy a life raft at that door, Welsh turned to direct passengers toward the 

front and wing exits.  “Just then a panicked passenger ran past me to the 2L [left] door and started 

frantically grabbing at the door while yelling “open it, open it,” Welsh recalled in a post-crash statement.  

“She managed to crack to the door slightly but was unable to completely open it.”   

Welsh pulled the woman away from the door, tried unsuccessfully to close it, and then started 

directing passengers forward.  With water chest-high at that end of the plane (mainly flowing in from 

damage to the plane’s underside, although some also came in through the open rear door), and passengers 

moving slowly, she started shouting at passengers to move and told those who were able to climb over the 

seats.
37

  “[S]he was nails … she was courageous, she was direct, she didn’t hesitate to say turn around, you 

have to go to the front,” passenger Billy Campbell later said.
38

   

Welsh directed passengers forward, then followed them toward the front of the plane. As she 

walked toward Dail at the front door on the right side, she began to feel faint and discovered that she had a 

deep gash on her leg, which she had not felt while she was standing in icy water at the back of the plane.  

Investigators later determined that her injury, which required surgery, occurred when the cargo 

compartment was pushed up through the floor of the passenger cabin.  Welsh got into the slide raft at the 

right front exit, where a doctor and nurse who had been passengers on the flight put a tourniquet on her 

leg. 
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At the front of the plane the situation was less frenetic.  Dent opened the 1L exit and pulled an 

inflation handle when the evacuation slide/raft did not deploy automatically.  Dail’s slide raft at the 1R door 

inflated automatically, and both attendants started shouting to passengers, “Don life vests, come this way!”   

As passengers boarded the rafts at the front exits, others opened the wing exits and started 

climbing out on to the wings of the plane.  According to U. S. Airways policy, the over-wing exits were only 

to be used if the plane’s forward or rear exits (which led directly to slide rafts) were unusable.  If the over-

wing exits were needed, flight attendants were supposed to bring out “lifelines” stored over the wings and 

attach them to fixtures on the wings to help passengers keep their footing.
39

   

In this case, however, Dent and Dail were directing passengers to the front exits and Welsh was 

moving others forward to the wing exits, so the lifelines were never deployed.  Since only two slide rafts 

were available for the evacuation, many passengers ended up waiting on the wings for help.  At least eight 

people slid off the wings into the frigid water, while seven others dove into the river and momentarily tried 

to swim to shore – none of them wearing life vests.  Within seconds they were hyperventilating, a shock 

response to immersion in frigid water.
40

   

Sullenberger, Stiles and Dent were the last people to leave the drifting plane, climbing into the 1L 

raft.  Before they evacuated, Dent had helped a wheelchair passenger up the aisle.  All three threw life 

vests, blankets and coats into the forward rafts, where passengers were already shivering in an eleven-

degree Fahrenheit wind chill.   

Sullenberger walked the center aisle of the plane twice in an effort to make sure that no one else 

was still on board.  He also went back into the cockpit and retrieved the aircraft maintenance logbook, 

which he knew federal inspectors would want to review.  Even with the rear doors unusable, the crew had 

evacuated the plane within about three and a half minutes of landing.  By the time Sullenberger stepped 

into the raft, trying to get a head count of evacuees, commercial ferries were already steaming toward the 

drifting plane. 
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