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Introduction

About Me:

29 years spent as an Aviation/ Aerospace Professional
at Boeing, NASA, TASC, and Icarus Interstellar

Private Pilot

Systems Engineer on NextGen, Safety Analyses of
Same (TASC), Spacecraft/ Vehicle Safety (Icarus
Interstellar), ATOS Lead and Systems Safety for
NextGen (NASA)

25 years at Boeing- Flight Crew Operations, Airplane/
Aviation Safety, Flight Test/ Certification, Flight Test
Operations, Manufacturing Engineering
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Flying Commercially Is The Safest Thing You’ll Do
Pay Attention To The Safety Briefing
Basic Safety Tips

High Level Overview On How Airplanes Are
Built, Tested and Certified

Emergency Evacuation- How To Do It Safely

Accident Reviews- Manchester Fire & USAir
Birdstrike/Ditching

Pre-Flight Safety Briefing Review
Questions?



Flying Commercially Is The Safest Thing You’ll Do

Accident Rates and Onboard Fatalities by Year
Worldwide Commercial Jet Fleet — 1959 Through 2011
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Pay Attention To The Safety Briefing
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Pay Attention!
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Basic Safety Tips

PAY ATTENTION TO THE SAFETY BRIEF!

Take note of your surroundings

Don’t drink alcohol- 8K ft cabin doubles the
effect

Wear cotton and/ or leather, or similar non-

flammable clothing. Jeans, cotton shirt, leather
jacket, sneakers= perfect. No flip flops or shorts.
No polyester or similar

Wear flat shoes, or sneakers- no high heels
Have a handkerchief on you



High Level Overview On How Airplanes

1.

Are Built, Tested and Certified

http://www.astech-engineering.com/systems/avionics/aircraft/faatcprocess.html

Familiarization Meeting--this is a meeting to establish partnership with the applicant.
It is an opportunity to develop mutual understanding of the type certification process
as it applies to the applicant's design. It's highly recommended as a beginning point
in the process.

Formal Application--applicant's formal application for a TC includes (Ref.Order
8110.4A, par. 7):

- Cover Letter
- Form 8110-2
- Three-View Drawing

The information in the application is used by the ACO to develop the Certification
Program Notification to the accountable Directorate.

Preliminary Type Certification Board--At this initial formal meeting, the project team
collects data about the technical aspects of the project and the applicant's proposed
certification basis and identified other information to start developing the
Certification Program Plan (Ref.Order 8110.4A, par. 9). It also identifies special
attention items (Ref.Order 8110.4A, par. 10d).



http://www.astech-engineering.com/systems/avionics/aircraft/faatcprocess.html

High Level Overview On How Airplanes
Are Built, Tested and Certified

- Certification Program Plan (CPP)--a key document, the Certification Plan addresses (Ref.Order 8100.5, App. 2):

- The proposed FAA certification basis

- The FAA certification basis, including noise and emission requirements
- Issue papers

- Special conditions, exemptions, and equivalent level of safety findings

- Means of compliance
- Compliance checklists and schedules

- Use of delegations/designees
5

" Technical Meetings--Held throughout the project, technical meetings, e.g., specialist and interim TC meetings, cover a
variety of subjects. Team members may:

- Approve test plans and reports
- Review engineering compliance findings

- Close out issue papers

- Review conformity inspections

- Review minutes of board meetings

- Revise the Certification Program Plan
- Issue New FAA policy guidance

- Review airworthiness limitations

- Review Instructions for Continued Airworthiness



High Level Overview On How Airplanes
Are Built, Tested and Certified

Pre-Flight Type Certification (TC) Board--discussions at the pre-flight
TC board center on the applicant's flight test program, including
conformity inspections and engineering compliance determinations.

Type Inspection Authorization (TIA)--Prepared on FAA Form 8110-1,
the TIA authorizes conformity and airworthiness inspections and
flight tests to meet certification requirements. The TIA is issued when
examination of technical data required to TC is completed or has
reached a point where it appears that the product will meet pertinent
regulations (Ref.Order 8110.4, par. 16).

Conformity Inspections and Certification Flight Tests--Conformity
inspections ensure that product conforms with the design proposed
for type certification. Flight tests are conducted in accordance with
the requirements of the TIA.




High Level Overview On How Airplanes
Are Built, Tested and Certified

9. Aircraft Evaluation Group (AEG) Determinations--The AEG works with certification engineers and FAA flight test
pilots to evaluate the operational and maintenance aspects of certificated products through such activities as
(Ref.Order 8110.4A, par. 17):

- Flight Standardization Board (FSB)
> Pilot type rating

> Pilot training checking, currency requirements

> Operational acceptability

- Flight Operations Evaluation Board (FOEB)

> Master minimum Equipment List (MMEL)

- Maintenance Review Board (MRB)

> Maintenance Instructions for Continued Airworthiness

=

Final Type Certification Board--When the applicant has met all certification requirements, the ACO schedules the
0. final formal TC board. The board wraps up any outstanding items and decides on the issuance of the TC (Ref.Order
8110.4, par. 10g).

1 Type Certificate (TC)--The certifying ACO issues the TC (FAA Form 8110-9) when the applicant completes
1. demonstration of compliance with the certification basis. The TC data sheet is part of the TC and documents
conditions and limitations to meet FAR requirements (Ref.Order 8110.4, par. 22, 23).

1 Post Certification Activities--This includes the Type Inspection Report (TIR), Certification Summary Report (CSR), and
2. Post Certification Evaluation.

- The TIR is a record of the inspections and test authorized by the TIA to show compliance with the FAR. It is
completed within 90 days of issuance of the unique technical requirements and lessons learned (Ref.Order 8110.4,
par. 19).

- Post Certification closeout activities complete the TC project and provide the foundation for our continued
airworthiness monitoring activities such as ADs, service bulletins, revisions to type design, malfunction/ defect
reports, and Certificate Management for the remainder of the aircraft's life cycle.




How Did We Get Here?

THE BIGGEST
RISK TO THE PROJECT IS
OUR OWN THUNDERING
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Swiss Cheese Diagram




Design For Threats

Approximately 55 known airplane level threats used

Engine rotor burst — which would cause high-energy
engine pieces to damage the fuselage, wing and the
systems contained within them

Explosion sphere of destruction — which is modeled as a 6
foot sphere to drive systems separation

Rapid decompression - which would lead to structural
failure that would have an impact on aircraft systems

Wheel/ tire burst and thrown tread

Bird strike to forward facing structure and system
elements behind structure

Primary systems failure (hydraulic, electrical, flight
controls, etc.)
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Accident Reviews- British Airtours

Flight 28 M- August 22, 1985

Combustor failure, leading to chunk hitting fuel
access panel, led to fuel spillage and fire

Slow to evacuate due to confusion - many
factors

Once evacuation began, it was disorderly due to
fire/ fumes/ panic — 55 fatalities

Recommendations were made which included
fire resistant seat covers, floor lighting, fire-
resistant wall and ceiling panels, more fire
extinguishers and clearer evacuation rules, and
overwing exit changes


Presenter
Presentation Notes
British Airtours Flight 28M
From Wikipedia, the free encyclopedia
This article needs additional citations for verification. Please help improve this article by adding citations to reliable sources. Unsourced material may be challenged and removed. (March 2010)British Airtours Flight 28M�A British Airtours Boeing 737-200 Adv identical to Flight 28M.Accident summaryDate22 August 1985, 06:12 BSTTypeEngine fire on ground caused by uncontained engine failureSiteManchester, England�53°20′45″N 2°17′36″WCoordinates: 53°20′45″N 2°17′36″WPassengers131 (129 + 2 infants)Crew6Injuries15 (serious)Fatalities54 initially, 1 in hospital (53 passengers + 2 crew)Survivors82Aircraft typeBoeing 737–236Aircraft nameRiver OrrinOperatorBritish AirtoursRegistrationG-BGJLFlight originManchester AirportDestinationCorfu International AirportBritish Airtours Flight 28M, was an international passenger flight, originating from Manchester International Airport's Runway 24 in Manchester, England, en route to Corfu International Airport on the Greek island of Corfu. On 22 August 1985 this flight was being flown by Boeing 737–236 G-BGJL, ("River Orrin"), when take-off from Manchester Airport was aborted due to Engine Failure on Take-Off (EFTO).
The aircraft, previously named "Goldfinch", but at the time of the accident named "River Orrin", had 131 passengers and six crew on the manifest. At 06:12 BST as the plane was on the runway preparing to takeoff, a loud thump was heard. An engine failure had generated a fire and a plume of black smoke subsequently ensued. Takeoff was aborted, with both pilots oblivious to the fire to the engine on the left wing. Passengers who could see the fire started to evacuate the aircraft, with 82 of the 131 passengers escaping. 54 passengers perished, many due to inhalation of toxic smoke which had seeped into the fuselage.[1]
After the crash investigation, a number of safety recommendations were made which included fire resistant seat covers, floor lighting, fire-resistant wall and ceiling panels, more fire extinguishers and clearer evacuation rules.[2]
Contents
  [hide] 
1 Accident
2 Causes
3 Aftermath
4 Dramatisation
5 See also
5.1 Similar events
6 References
7 External links
[edit]Accident
At 06:12 BST, during the takeoff phase, Captain Peter Terrington and First Officer Brian Love heard a loud thump coming from underneath the plane. Thinking a tyre had burst, they abandoned takeoff and activated the thrust reversers. Taking care in applying gradual braking, the crew steered the plane onto a taxiway off to the right of the runway and into a slight prevailing wind. As the plane stopped, the crew discovered that the No. 1 engine was on fire.
By this time, fuel spilling from the port wing combined with the light wind had fanned the fire into a giant blaze. Fire quickly found its way into the passenger cabin, creating toxic smoke and causing the deaths of 53 passengers and two cabin crew, 48 of them from smoke inhalation. 78 passengers and four crew escaped, with 15 people sustaining serious injuries. One passenger, a man rescued 33 minutes after the outbreak of fire after being found unconscious in the aisle, died in the hospital 6 days later as a result of his injuries.
[edit]Causes
The subsequent investigation into the incident revealed that the No. 9 combustor can on the port engine had developed a crack due to thermal fatigue.[3] This allowed the can to move out of alignment, and instead of directing the hot combustion gases out of the back of the engine, they now hit the combustion chamber casing. Eventually this led to a catastrophic explosive failure of the casing.[4]
Following on from this, the forward section of the can was ejected from the engine, fracturing a fuel tank access panel and allowing jet fuel to flow out onto the hot engine exhaust. Combined with the fuel being fed to the now damaged engine, this ultimately sparked the blaze that engulfed the aircraft.
Records showed the engine in question, a Pratt & Whitney JT8D-15, had experienced previous cracks to the No. 9 combustor can that had been repaired. However, the Air Accidents Investigation Branch found these repairs by welding were unsatisfactory in ensuring safe operation. It is therefore likely that they contributed to the final severe cracking which led to the accident.
The procedures that were in place at the time also contributed to making matters worse. Thinking a tyre had burst and following standard operating procedure at that time, the flight crew braked slowly and cleared the runway. The slow braking of the aircraft allowed the fire to spread and reduced the time available for evacuation. Since this incident, all flight crew now check wind direction before making their decision on which direction to turn. It is also standard procedure for ATC to advise the crew of wind direction and speed in the event of fire on board an aircraft.
The surviving cabin crew (Arthur Bradbury and Joanna Toff) and two members of the Manchester Airport Fire Service were awarded the Queen's Gallantry Medal for their individual bravery, and the two flight attendants who died in the incident (Sharon Ford and Jacqui Urbanski) were also awarded the same honour posthumously for their devotion to duty and bravery.
Colours represent the exit taken by survivors. Red crosses show fatalities.
[edit]Aftermath
The incident raised serious air safety concerns relating to survivability, something that prior to 1985 had not been studied in such detail. The Civil Aviation Authority were criticised by some for not implementing stringent safety regulations earlier.[5]
The swift incursion of the fire into the fuselage and the layout of the aircraft impaired passengers' ability to evacuate, with areas such as the forward galley area becoming a particular bottleneck for escaping passengers. Of those unable to escape, 48 died as a result of incapacitation and subsequently lethal toxic gas and smoke, some very close to the exits, with six dying through burns.
A large amount of dynamic research into evacuation and cabin and seating layouts was carried at Cranfield Institute to try to measure what makes a good evacuation route. This work led to the seat layout adjacent to overwing exits being changed by mandate, and the examination of evacuation requirements relating to the design of galley areas.
The use of smoke hoods or misting systems were also examined although both were rejected.



Importance Of Evacuation Procedure




Accident Reviews- USAir Flight 1549

January 15, 2009
“Miracle On The Hudson”

Multiple birdstrikes into both engines shortly
after takeoff

After splashdown- BIG factor in zero fatalities
were crew conduct, orderly evacuation

Boats/ first responders
Professionalism saved the day


Presenter
Presentation Notes
US Airways Flight 1549
From Wikipedia, the free encyclopedia
US Airways Flight 1549�The downed US Airways Flight 1549 floating on theHudson RiverAccident summaryDate15 January 2009TypeMultiple bird strikes, controlled ditchingSiteIn the Hudson River between New York City (near 48th Street) andWeehawken, New Jersey (near Port Imperial), United States�40.769498°N 74.004636°WCoordinates: 40.769498°N 74.004636°WPassengers155[1]Crew5Injuries2 (serious) / 3 (minor)Fatalities0Survivors155 (all)Aircraft typeAirbus A320-214OperatorUS AirwaysRegistrationN106USFlight originLaGuardia Airport, New York CityStopoverCharlotte/Douglas International AirportDestinationSeattle–Tacoma International AirportUS Airways Flight 1549 was US Airways' scheduled domestic commercial passenger flight from LaGuardia Airport in New York City toCharlotte/Douglas International Airport, Charlotte, North Carolina, and onward to Seattle-Tacoma International Airport in SeaTac, Washington. On January 15, 2009, the Airbus A320-214 flying this route struck a flock of Canada Geese during its initial climb out, lost engine power, and ditchedin the Hudson River off midtown Manhattan. The incident became known as the "Miracle on the Hudson".[2][3][4]
The bird strike, which occurred just northeast of the George Washington Bridge about three minutes into the flight, resulted in an immediate and complete loss of thrust from both engines. When the crew of the aircraft determined that they would be unable to reliably reach any airfield, they turned southbound and glided over the Hudson, finally ditching the airliner near the USS Intrepid museum about three minutes after losing power. All 155 occupants safely evacuated the airliner, which was still virtually intact though partially submerged and slowly sinking, and were quickly rescued by nearby ferries and other watercraft.[5][6][7][8]
The entire crew of Flight 1549 was later awarded the Master's Medal of the Guild of Air Pilots and Air Navigators. The award citation read, "This emergency ditching and evacuation, with the loss of no lives, is a heroic and unique aviation achievement."[9] It was also described by NTSB board member Kitty Higgins as "the most successful ditching in aviation history."[10][11]
Contents
  [hide] 
1 Flight designations, route, and crew
2 Aircraft
3 Flight
3.1 Take off and bird strike
3.2 Ditching
4 Evacuation
5 Rescue
6 Injuries
7 Aftermath
8 Accident investigation
9 Awards
10 Real time video and first person accounts
11 Display of airframe at the Carolinas Aviation Museum
12 Dramatization
13 Book
14 Song reference
15 See also
16 References
17 External links
[edit]Flight designations, route, and crew
LaGuardia Runway 4 Departure
US Airways Flight 1549 (also designated under a Star Alliance codeshare agreement as United Airlines Flight 1919) was a domestic route from New York City's LaGuardia Airport (LGA) to Charlotte/Douglas (CLT), North Carolina, with direct onward service to Seattle–Tacoma International Airport inWashington.
On January 15, 2009, the flight was cleared for takeoff from Runway 4 at LaGuardia at 3:24:56 pm EST (20:24:56 UTC). The crew made its first report after becoming airborne at 3:25:51 as being at 700 feet (210 m) and climbing.[12] There were 150 passengers and five crew members, the captain, first officer, and three flight attendants, on board.[1][13]
The pilot in command was 57-year-old Capt. Chesley B. "Sully" Sullenberger, a former fighter pilot who had been an airline pilot since leaving the United States Air Force in 1980. He is also a safety expert and a glider pilot.[14][15][16][17][18] The first officer was Jeffrey B. Skiles, 49,[16][19][20] who was on the last leg of his first assignment in the Airbus A320 since passing the training course to fly the type.[21] The flight attendants were Donna Dent,[22] Doreen Welsh and Sheila Dail.[23]
As is often the case when a regularly scheduled commercial flight is involved in an accident, use of the flight's number, 1549, was discontinued for subsequent operations of the carrier's afternoon LGA–CLT–SEA service. On January 16, 2009, the route was redesignated US Airways Flight 1543, and on February 12, 2009, the LGA–CLT leg became Flight 1867 when its equipment was changed to an Airbus A321.[24]
[edit]Aircraft
The aircraft was an Airbus A320-214, registered N106US, powered by two GE Aviation/Snecma-designed CFM56-5B4/P turbofan engines manufactured in France and the U.S.[25] One of 74 A320s then in service in the US Airways fleet,[26] it was built by Airbus with final assembly at its facility at Aéroport de Toulouse-Blagnac in France in June 1999. Delivered to the carrier on August 2, 1999, the airliner was registered to Wells Fargo Bank Northwest, NA, as owner/lessor[27] with AIG listed as the lead insurer.[28]
The aircraft's FAA-required maintenance records,[29] released by US Airways the day after the accident, showed that when N106US was written off, itsairframe had logged 16,299 cycles (flights) totaling 25,241.08 flight hours. Total time on the engines was 19,182 hours on the left (#1) and 26,466 hours on the right (#2). The last A Check, a maintenance check performed every 550 flight hours, was passed on December 6, 2008, and the last C Check (annual comprehensive inspection) on April 19, 2008.[25][30]
The Airbus A320 is a digital fly-by-wire aircraft: the flight control surfaces are moved by electrical and hydraulic actuators controlled by a digital computer. The computer interprets pilot commands via input from a side-stick, making adjustments on its own to keep the plane stable and on course, which is particularly useful after engine failure by allowing the pilots to concentrate on engine restart and landing planning.[31]
The mechanical energy of the two engines is the primary source of routine electrical power and hydraulic pressure for the aircraft flight control systems.[32] The aircraft also has an auxiliary power unit (APU), which can provide backup electrical power for the aircraft, including its electrically powered hydraulic pumps; and a ram air turbine (RAT), a type of wind turbine that can be deployed into the airstream to provide backup hydraulic pressure and electrical power at certain speeds.[32] According to the NTSB, both the APU and the RAT were operating as the plane descended into the Hudson, although it was not clear whether the RAT had been deployed manually or automatically.[32]
Ditching button (the central square orange area) on the overhead panel of anAirbus A330.
The Airbus A320 has a "ditching" button that closes valves and openings underneath the aircraft, including the outflow valve, the air inlet for the emergency RAT, the avionics inlet, the extract valve, and the flow control valve. It is meant to slow flooding in a water landing.[33] The flight crew did not activate the "ditch switch" during the incident.[34] Sullenberger later noted that it probably would not have been effective anyway, since the force of the water impact tore holes in the plane's fuselage much larger than the openings sealed by the switch.[21]
[edit]Flight
[edit]Take off and bird strike
New York TRACON audio
MENU
0:00
Air traffic control audio from about impact until ditching (3:10 long)
Problems listening to this file? See media help.First Officer Skiles was at the controls of the flight when it took off to the northeast from Runway 4 at 3:25 pm, and was the first to notice a formation of birds approaching the aircraft about two minutes later, while passing through an altitude of about 2,700 feet (820 m)[2] on the initial climb out to 15,000 feet (4,600 m). According to FDR data, the bird encounter occurred at 3:27:11, when the airplane was at an altitude of 2,818 feet above ground level (agl) and a distance of about 4.5 miles north-northwest of the approach end of runway 22 at LGA. Subsequently, the airplane's altitude continued to increase while the airspeed decreased, until 3:27:30, when the airplane reached its highest altitude of about 3,060 feet (930 m), at an airspeed of about 185 kts calibrated airspeed (KCAS). The altitude then started to decrease as the airspeed started to increase, reaching 210 KCAS at 3:28:10 at an altitude of about 1,650 feet (500 m) The windscreen quickly turned dark brown and several loud thuds were heard. Capt. Sullenberger took the controls, while Skiles began going through the three-page emergency procedures checklist in an attempt to restart the engines.[35]
At 3:27:36, using the call sign "Cactus 1539" [sic],[36] the flight radioed air traffic controllers at New York Terminal Radar Approach Control (TRACON)[37] "Hit birds. We've lost thrust on both engines. We're turning back towards LaGuardia." Passengers and cabin crew later reported hearing "very loud bangs" in both engines and seeing flaming exhaust, then silence from the engines and smelling the odor of unburned fuel in the cabin.[5][38][39] Responding to the captain's report of a bird strike, controller Patrick Harten, who was working the departure position[40] told LaGuardiatower to hold all waiting departures on the ground, and gave Flight 1549 a heading to return to LaGuardia and told him that he could land to the southeast on Runway 13.[37] Sullenberger responded that he was unable.[37]
Flightpath flown (red). Alternative trajectories to Teterboro (blue) and back toward La Guardia (purple) were simulated for the investigation.
Sullenberger asked if they could attempt an emergency landing in New Jersey, mentioning Teterboro Airport in Bergen County as a possibility;[37][41][42]air traffic controllers quickly contacted Teterboro and gained permission for a landing on runway 1.[41] However, Sullenberger told controllers that "We can't do it", and that "We're gonna be in the Hudson", making clear his intention to bring the plane down on the Hudson River due to a lack of altitude.[43] Air traffic control at LaGuardia reported seeing the aircraft pass less than 900 feet (270 m) above the George Washington Bridge.[44] About 90 seconds before touchdown, the captain announced, "Brace for impact",[44] and the flight attendants instructed the passengers how to do so.[45]
[edit]Ditching
The plane ended its six-minute flight at 3:31 pm with an unpowered ditching while heading south at about 130 knots (150 mph; 240 km/h) in the middle of the North River section of the Hudson River roughly abeam 50th Street (near the Intrepid Sea-Air-Space Museum) in Manhattan and Port Imperial inWeehawken, New Jersey. Sullenberger said in an interview on CBS television that his training prompted him to choose a ditching location near operating boats so as to maximize the chance of rescue. The location was near three boat terminals: two used by ferry operator NY Waterway on either side of the Hudson River and a third used by tour boat operator Circle Line Sightseeing Cruises.[12][46] The ditching location was approximately40.769498°N 74.004636°W.[47] After coming to a stop in the river, the plane began drifting southward with the current.[48]
National Transportation Safety Board (NTSB) Board Member Kitty Higgins, the principal spokesperson for the on-scene investigation, said at a press conference the day after the accident that it "has to go down [as] the most successful ditching in aviation history."[10] "These people knew what they were supposed to do and they did it and as a result, nobody lost their life."[49]
[edit]Evacuation
Coast Guard video (8:07 long) of the crash and rescue; splashdown is at 3:31:02 pm
Immediately after the A320 had been ditched in mid-river, Sullenberger gave the "evacuate" order over the PA, and the aircrew began evacuating the 150 passengers, both on to the wings through the four mid-cabin emergency window exits and into an inflatable slide that doubles as a life raft, deployed from the front right passenger door (the front left slide failed to operate as intended), while the partially submerged and slowly sinking airliner drifted down the river with the current. Two flight attendants were in the front, one in the rear. Each flight attendant in the front opened a door, which was also armed to activate a slide/raft, although the port side raft did not immediately deploy; a manual inflation handle was pulled. One rear door was opened by a panicking passenger, causing the A320 to fill more quickly with water. The flight attendant in the rear who attempted to reseal the rear door was unable to do so, she told CBS News.[50] It was later revealed that the impact with the water had ripped open a hole in the underside of the airplane and twisted the fuselage, causing cargo doors to pop open and filling the plane with water from the rear.[51] The flight attendant urged passengers to move forward by climbing over seats to escape the rising water within the cabin. One passenger was in a wheelchair. Having twice walked the length of the cabin to confirm that no one remained inside after the plane had been evacuated, Sullenberger was the last person to leave the aircraft.[46][52][53][54]
Evacuees, some wearing life-vests, waited for rescue on the partly submerged slides, knee-deep in icy river water. Others stood on the wings or, fearing an explosion, swam away from the plane.[50] Air temperature at the time was about 20 °F (−7 °C), and the water was 36 °F (2 °C).[42]
[edit]Rescue
Video from 20 minutes after ditching, with numerous ferries and rescue boats surrounding the aircraft
The plane in the Hudson River surrounded by Coast Guard, FDNY, NYPD, and ferryboats
Local commercial vessels from the NY Waterway and Circle Line Sightseeing Cruises fleets responded almost immediately to the emergency. NY Waterway ferry Thomas Jefferson, commanded by Captain Vincent Lombardi, was first on the scene arriving at the side of the plane just four minutes after the ditching. NY Waterway ferry Governor Thomas H. Kean, under the command of 20-year-old Captain Brittany Catanzaro,[55] was the second rescue craft to arrive reaching the plane a few minutes later.[56] Catanzaro reported to radio station WNYC that she and her crew used a Jason's cradleto bring people who were wet onto her boat. Aircraft captain Sullenberger stated in CBS News interviews that he advised the ferry crew to rescue passengers on the wing before the passengers in the inflatable slides, as the inflatable slides provided a higher level of safety. Time-stamped video from a United States Coast Guard (USCG) surveillance camera shows that the first of these vessels, a ferry boat, reached the plane at 3:35 pm (four minutes after the ditching) and began rescuing the 155 occupants. By this time many passengers were already standing on the wings or in the inflated slides.[53]The slides eventually detached from the fuselage to form life rafts.[44] At one point, as the plane moved in the strong ebb tide current, passengers on one of the slides, fearing that the stern of the ferry boat would crush them, had to shout to the ferry boat pilot to steer away.[57]
Within minutes,[58] vessels from the New York City Fire and Police Departments (FDNY and NYPD), the USCG,[59] and a privately owned former Coast Guard Buoy Tender were on scene to help with the rescue and recovery effort.[60] All of the passengers and flight crew were rescued safely.[44]
The FDNY sent four marine units and rescue divers.[61] On land, FDNY declared a level III (All Hands) emergency and mobilized their Major Emergency Response Vehicle, Logistical Support Units and had 35 ambulances ready for patients coming off the flight.[62][63] About 140 FDNY firefighters responded to docks near the crash.[61] The NYPD sent squad cars, helicopters, vessels, and rescue divers from the Aviation Unit and Harbor Unit.
In addition, about 30 other ambulances were made available by other organizations, including several hospital-based ambulances (St. Vincent, St. Barnabas). Various agencies also provided medical help on the Weehawken side of the river, where most passengers were taken.[64] Two mutual aid helicopters responded to the West 30th Street Heliport, one from the Nassau County Police and another from the New Jersey State Police.[65] New York Water Taxi sent boats to the scene but did not take part in the rescue.[66]
[edit]Injuries
There were five serious injuries,[67] one of which was a deep laceration in flight attendant Doreen Welsh's leg.[34][68] In total, 78 people were treated, mostly for minor injuries[69] andhypothermia.[70]
Hospitals that treated patients included Saint Vincent's Catholic Medical Center in Greenwich Village; St. Luke's-Roosevelt Hospital Center, which admitted ten people; New York Downtown Hospital, which treated three passengers; and Palisades Medical Center in North Bergen, New Jersey, which treated five patients for hypothermia.[71] In all, 24 passengers and two rescue personnel were treated at hospitals,[72] while others were cared for in triage facilities.[44] According to the airline, no pets were being transported in the cargo hold, with a spokesperson stating, "We don't carry pets in our cargo."[73]
Delayed psychological effects were experienced as a result of the accident and rescue. Symptoms of post-traumatic stress including sleeplessness, flashbacks, and panic attacks were reported by members of the aircrew, passengers, and others directly involved. A number of the survivors received professional counseling, and some began an email support group to help ease the aftereffects of the experience.[74] In addition to those on the plane, FAA Air Traffic Control Specialist Patrick Harten, the New York TRACON controller who worked the flight during the emergency, later stated in testimony before Congress that for him "the hardest, most traumatic part of the entire event was when it was over" during which he was continually "gripped by raw moments of shock and grief."[75]
[edit]Aftermath
Tied up alongside Battery Park City
The downed A320 being recovered from the Hudson River during the night of January 17.
At 4:57 pm fire crews began to stand down. At 5:07 pm Doug Parker, CEO of US Airways, issued an official statement during a press conference in Tempe, Arizona, in which he confirmed that the flight had been involved in an accident.[76]
The flight crew, particularly Captain Sullenberger, were widely praised for their actions during the incident, notably by New York City Mayor Michael Bloombergand New York State Governor David Paterson, who opined, "We had a Miracle on 34th Street. I believe now we have had a Miracle on the Hudson."[69][77][78]Outgoing U.S. President George W. Bush said he was "inspired by the skill and heroism of the flight crew", and he also praised the emergency responders and volunteers.[79] Then President-elect Barack Obama said that everyone was proud of Sullenberger's "heroic and graceful job in landing the damaged aircraft", and thanked the A320's crew, whom he invited to attend his inauguration as President in Washington, D.C., five days later. He also invited those who had helped ensure the safety of all 155 people aboard.[80][81]
Following the rescue, the Airbus A320 remained afloat, though partially submerged, and was quickly moored to a pier near the World Financial Center in Lower Manhattan, roughly 4 miles (6 km) downstream from where it had ditched.[45] The left engine had detached from the aircraft during the ditching and was recovered several days later from the river bottom, 65 feet (20 m) below the surface.[82] The water was so murky that the right engine was initially thought to have also detached, but it was later found to be still in place on the aircraft (with much of its nacelle missing).[83] On January 17, the aircraft was removed from the Hudson River and placed on a barge.[84][85] The aircraft was then moved to New Jersey for examination.[86]
The method used to recover the submerged airframe from the water rendered it uneconomical to repair and the airliner was written off.[87] The rear pressure bulkhead was also damaged in the accident, and the salvage contractor, Weeks Marine, cut off the wings and empennage. Another salvage contractor, Source One Airplane Repair, contends that if due care had been taken during the recovery, the aircraft could have been repaired for US$20,000,000 (less than a third of the cost of a new aircraft).[88]
The passengers on the aircraft each received a letter of apology, $5,000 in compensation for lost baggage, or $5,000 more if passengers can demonstrate more than $5,000 in losses, and a refund of the ticket price.[89][90] Beginning in May 2009, passengers received their baggage and other belongings. In addition, passengers reported they were offered $10,000 each not to sue US Airways for damages by American International Group (AIG), the airline's insurance carrier.[91]
To prevent similar incidents, workers from the United States Department of Agriculture Wildlife Services and the city's Parks and Recreation Department and Environmental Protection Departments descended on 17 locations across New York capturing and gassing 1,235 Canada Geese in June and July 2009.[92] The Agriculture Department undertook another goose control measure by coating 1,739 eggs with corn oil, which prevents goslings from developing by depriving them of air.[92]
On January 21, 2010, it was announced that the plane involved in the crash would be auctioned off "as-is where-is." The engines were not included in the auction, and it was noted that the fuselage has major water and impact damage.[93] The Carolinas Aviation Museum in Charlotte, North Carolina, has taken possession of the plane (see below).
[edit]Accident investigation
The fuselage being towed to a salvage facility
Feather found in left (#1) engine
Shortly after the event, Federal Aviation Administration (FAA) spokeswoman Laura Brown said that the plane may have been hit by birds.[94] A National Transportation Safety Board (NTSB) Go Team (typically comprising specialists in fields relating to the incident), led by Senior Air Safety Investigator Robert Benzon, was dispatched to New York.[95] The preliminary report of the incident, published on January 16, states that the aircraft went down following a bird strike.[96] This conclusion, and the simultaneous loss of thrust in both engines, was confirmed by preliminary analysis of the cockpit voice recorder and the flight data recorder, both of which were recovered by the NTSB when the aircraft was lifted out of the river on January 18.[49]
The next day, reports surfaced that the same airplane and same flight had experienced a similar but less severe compressor stall on January 13. During that flight, passengers were told they might have to make an emergency landing.[97][98] However, the affected engine was restarted and the flight continued to Charlotte. The NTSB later reported that this engine surge had been caused by a faulty temperature sensor, which was replaced, and that the engine was undamaged by the event, which allowed the plane to return to service.[99]
On January 21, the NTSB noted that organic debris, including a single feather, as well as evidence of soft-body damage, was found in the right engine.[100][101] The left engine was recovered from the river on January 23 and, like the right engine, was missing a large portion of its housing.[102] On initial examination the NTSB reported that while missing obvious organic matter, it too had evidence of soft body impact, and "had dents on both the spinner and inlet lip of the engine cowling. Five booster inlet guide vanes are fractured and eight outlet guide vanes are missing." Both engines were to be sent to the manufacturer's Cincinnati, Ohio, facility for teardown and examination.[103] On January 31, the plane was moved to a secure storage facility in Kearny, New Jersey, for the remainder of the investigation. The NTSB confirmed that bird remains had been found in both engines.[99][104] The bird debris was later identified, through DNA testing, as the remains of Canada Geese, the typical weights of which are well above the limits of impact for which the engines were designed.[99]
On February 5, the FAA released audio tape recordings and transcripts of its internal and broadcast ATC communications relating to the accident. The entire exchange between Flight 1549 and air traffic control relating to the emergency lasted less than two minutes.
The A320 had been assembled by the Airbus Division of the European aerospace consortium EADS, at the Airbus headquarters manufacturing facilities in Toulouse, France; therefore, under the provisions of ICAO Annex 13,[105] both the European Aviation Safety Agency (the European counterpart of the FAA) and the Bureau d'Enquêtes et d'Analyses pour la sécurité de l'Aviation Civile (the French counterpart of the NTSB) became active participants in the accident investigation, with technical assistance provided by Airbus Industrie and GE Aviation/Snecma as manufacturers of the airframe and engines respectively.[106][107]
The NTSB ran a series of tests using Airbus simulators in France, to see if Flight 1549 could have returned safely to LaGuardia. The simulation started immediately following the bird strike and "...knowing in advance that they were going to suffer a bird strike and that the engines could not be restarted, four out of four pilots were able to turn the A320 back to LaGuardia and land on Runway 13."[108] When the NTSB later imposed a 30-second delay before they could respond, in recognition that it wasn't reasonable to expect a pilot to assess the situation and react instantly, all four pilots crashed.[109]
Flight 1549 is the fifth take-off/departure phase accident at LaGuardia resulting in the write off of an airframe for a commercial air carrier since the field opened in 1939.[110] Of those, it is the third involving the hull loss of a US Airways/USAir plane.[111][112]
On May 4, 2010, the NTSB released a statement which credited the accident outcome to the fact that the aircraft was carrying safety equipment in excess of that mandated for the flight, and excellent cockpit resource management among the flight crew. Contributing factors were the good visibility and fast response from the various ferry operators. Captain Sullenberger's decision to ditch in the Hudson River was validated by the NTSB.[113]
On May 28, 2010, the NTSB published its final report into the accident. It determined the probable cause of the accident to be "the ingestion of large birds into each engine, which resulted in an almost total loss of thrust in both engines".[35]
[edit]Awards
The Guild of Air Pilots and Air Navigators awarded the entire flight crew of Flight 1549 a Master's Medal on January 22, 2009. The medal is awarded only rarely, for outstanding aviation achievements at the discretion of the Master of the Guild.[9] The citation for the award is:
“The reactions of all members of the crew, the split second decision making and the handling of this emergency and evacuation was 'text book' and an example to us all. To have safely executed this emergency ditching and evacuation, with the loss of no lives, is a heroic and unique aviation achievement. It deserves the immediate recognition that has today been given by the Guild of Air Pilots and Air Navigators.”The Mayor of New York City, Michael Bloomberg, presented the Keys to the City to the crew of Flight 1549. He also gave the pilot a replacement copy of a library book lost on the flight, Just Culture: Balancing Safety and Accountability, by Sidney Dekker.[114] The civilian and uniformed rescuers received Certificates of Honor.[115] In addition, the crew of Flight 1549 were given a standing ovation prior to the start of Super Bowl XLIII on February 1, 2009.[116]
On July 28, passengers Dave Sanderson and Barry Leonard organized a thank you luncheon for emergency responders from Hudson County, New Jersey, on the shores of Palisades Medical Center in North Bergen, New Jersey, less than a mile north of where the plane made its landing, and where 57 of the passengers had been brought following their rescue. Present at the luncheon were members from the U.S. Coast Guard, North Hudson Regional Fire and Rescue, NY Waterway Ferries, the American Red Cross, Weehawken Volunteer First Aid, the Weehawken Police Department, West New York E.M.S., North Bergen E.M.S., the Hudson County Office of Emergency Management, the New Jersey E.M.S. Task Force, the Guttenberg Police Department, McCabe Ambulance, the Harrison Police Department, and doctors and nurses who treated survivors for hypothermia and other injuries following the incident.[117][118]
In August 2010, Jeppesen issued an Approach plate titled "Hudson Miracle APCH", dedicated to the five crew of Flight 1549 and annotated "Presented with Pride and Gratitude from your friends at Jeppesen".[119]
[edit]Real time video and first person accounts
Unless they happen at a major airport, most commercial airline accidents generally occur without any "real time" video and/or photographic record of the event. However, the circumstance of Flight 1549's river ditching in a heavily populated metropolitan area during daylight hours (and in this case, the beginning of a major city's evening rush hour) was an exception,[120] with video of the accident captured and recorded by multiple nearby closed circuit television surveillance camera systems as the accident occurred. That, along with the survival of all 155 passengers and crew virtually uninjured, made possible the relatively rapid production and broadcast of multiple television reports and documentaries containing both extensive real time video of the actual ditching and rescue, and extensive recorded first person accounts by the aircrew, passengers, rescuers, and other key participants. Included among those broadcast accounts were:
Within 35 minutes of the crash, survivor Alberto Panero, contacted by a CNN producer on the scene, was interviewed live on-air by Wolf Blitzer, giving viewers a firsthand account of the incident.[121]
On February 8, 2009, the CBS program 60 Minutes broadcast three segments that included interviews with the aircrew as well as their reunion with the flight's passengers. The program aired again on July 5, 2009.
A Routine Takeoff Turns Ugly[122]
Flight 1549: Saving 155 Souls In Minutes[123]
Flight 1549: An Emotional Reunion[124]
Warren Holland, a passenger on Flight 1549, shares his testimony of the events.[125]
On February 19, 2009, Channel 4 (UK) aired a documentary entitled The Miracle of the Hudson Plane Crash which included first person and eyewitness accounts of the accident from passengers, rescuers, and witnesses.[57]
On February 21, 2009, KGO-TV in San Francisco broadcast an interview in the "Face to Face" series. Dan Ashley talked to Captain and Mrs. Sullenberger about their experiences during and since the accident.[126]
On March 4, 2009, the Discovery Channel broadcast a film entitled Hudson Plane Crash – What Really Happened, a one-hour documentary examining the circumstances surrounding the accident and rescue with computer-generated imagery (CGI) animations of the flight, and interviews with passengers, crew, witnesses, rescuers, and experts in the field of aviation safety.[127]
On Sunday, January 10, 2010, TLC aired a documentary entitled Brace For Impact. The same special aired on April 14 in Australia under the name Brace For Impact: Inside The Hudson Plane Crash.[128]
In March 2011, Ric Elias, a front-row passenger on Flight 1549 shared his experience of the crash during a TED Conference.[129]
Beginning in June 2011, The UNCSA School of Filmmaking and Process Pictures, LLC are working closely with The Carolinas Aviation Museum to produce a documentary about the event, as well as the ongoing impact it has had on society.[130][131]
[edit]Display of airframe at the Carolinas Aviation Museum
N106US on display at Carolinas Aviation Museum
J Supor & Son transport the aircraft near New Brunswick, New Jersey.
Carolinas Aviation Museum 1549 display case with Sullenberger's and Skiles's uniforms
Entrance to Miracle on Hudson exhibit
In its February 2011 newsletter, "CONTACT", the Carolinas Historic Aviation Commission announced that the Carolinas Aviation Museum in Charlotte, North Carolina, had arranged to acquire the entire airframe of the accident aircraft as a donation from Chartis Insurance, the aircraft's insurer. The airframe was transported in a disassembled state and then reassembled and displayed in the same configuration as it was when it was pulled out of the Hudson River in January 2009 in a conserved mode, as opposed to being restored.[132] The estimated cost to set up the exhibit was donated by Joseph Supor of J Supor & Son. The display opened in 2012.[133][134]
Cleaning and conservation of the airframe was completed in New Jersey at J. Supor & Son by RestoreCore on May 20, 2011. Transporting the plane (less wings, empennage, and engines) to Charlotte via road began on June 4[135] and was completed June 10.[136]
The most difficult maneuver of the entire 7-day, 788-mile road trip to Charlotte took place on the second day of the trip, in Moorestown, New Jersey, when it took more than one hour to make one right turn in the center of the town.[137]
The Carolinas Aviation Museum held a reception on June 11 to commemorate the final "arrival" of Flight 1549 to Charlotte with Captain Sullenberger as keynote speaker. The 155 passengers from the flight were invited to the event.[138][134]
The wings arrived separately September 15.[139]
Sullenberger visited the museum and entered the plane once again on November 18 as part of a fund-raising effort.[140]
On January 15, 2012, 52 passengers and air traffic controller Patrick Harten boarded the plane, the passengers taking the seats they had three years earlier, and Harten taking the place of Sullenberger, who had to be with his family.[141]
On June 29, 2012, with the statute of limitations for lawsuits related to the incident having passed, the museum received the engines that had been stored nearCincinnati. Volunteers put the engines back together for display with the rest of the airframe in the fall of 2012.[142]
Tail damage where aircraft was first set down in the river
 
Nose damage
 
Wing damage, engines were removed by the insurance company before transport to the museum.
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Emergency Evacuation

e http://www.youtube.com/watch?feature=play
er_detailpage&v=XlaovilJWyY
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Summary

* Flying is the safest thing you’ll ever do

e Lots of hard work and professionalism
goes into making it that way

e What can YOU do?
e PAY ATTENTION TO THE SAFETY BRIEF!

Keep your wits about you, remember the
brief, have a plan, and you’ll be all right



Q&A

Questions?
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