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» Independent Federal Agency

« 5-Member Board
— President appointed, Senate confirmed

« 400 Staff

 |nvestigates accidents in all modes of
transportation

« Determines probable cause
* |ssues/Implements recommendations
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Safety Recommendations

Issued Since 1967
TOTAL =12,536

Pipeline 1225 (9.8%)

-

Marine 2307 —
(18.4%0)

Railroad 2053
(16.4%) %

Aviation
4653

(37.1%) ﬁ
e

e Highway 2069 (16.5%)

MNovember 2006



B Fatal Accidents
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On-demand Part 135 Accident and Fatal Accidents
1999-2008
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Fatigue Accidents

« Guantanamo

Guam

Tallahassee

Little Rock

Kirksville

Cleveland

ignored stick shaker

descended below
altitude profile

ignored solid red PAPI
for 40 seconds

failed to deploy
spoilers

descended below
MDA

lost visibility of field
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Recent Fatigue Related Accidents
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Pinnacle Airlines Flight 4712
Bombardier/CRJ
Traverse City, Michigan

April 12, 2007










| Human-Related
| Airline Accidents
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Human Performance Issues

» Decision-making
» Fatigue
 Training

NTSB




Decision-making

« Captain familiar with procedure
« Crew monitored weather
« Adequate time available

 Pilots were trained and had time to
perform landing distance assessment
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Fatigue effects

» Long duty periods associated with
errors/accidents

» Fatigue degrades decision-making

« Poor decision-making likely reflected
the effects of fatigue
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Training

« Must reinforce the need for
calculating landing distance
assessments
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Recommendations

e Hours of service standards

« Training guidance
« Fatigue management programs
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Safety Issues

 Flight crew decision-making

« Fatigue

« Check airman duty limits

Runway criteria — winter weather
Airport operations communications
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10 Feet

30 Feet

40 Feet
Captain Sees Runway

F/O Sees Runway

80 Feet NTSB §.




Aircraft Stopped
25% N1

Capt 90% Braking
F/O 75% Braking
63% N1

TRs Deployed

Nose Gear Touchdown

Main Gear Touchdown NTSB 3







F -“m.j

E

SARRAY

L AVAVALAAAAREEE L LA\
TR ,,M_, A
R
B R TN e

i ALY LR

T
ity

T
B ozw

4;2:5
..:E::—
AR
ALY

R
B

R
R
iy



Safety Board Aviation Fatigue
Recommendations

« More than 30 aviation recommendations
since 1970s

« On Most Wanted List since 1990

« Most recommendations concern flight
and duty time regulations and policies

» Recent accidents highlighted the need
for comprehensive fatigue management
efforts
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Most Wanted Aviation
Recommendations

« Flight crews

— Modify and simplify flight and duty time
regulations

— Prohibit assigning “tail-end” Part 91 flights
« Maintenance personnel

— Establish science-based duty time limits
 AIr traffic controllers

— Revise work scheduling policies/practices

— Develop fatigue training for controllers

NTSB .§
S>>




Fatigue Management Systems

 Intended to reduce fatigue and fatigue-
related errors, incidents, and accidents

« Employ multiple strategies to mitigate
fatigue

« Shared responsibility of operator and
crews

« Continuous evaluation and improvement
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Cessna Citation 560

operated by Martinair, Inc.
Pueblo, CO

February 16, 2005




Cessna Citation 560
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Topo USAR 5.0
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- 0909:19, FO: “you got a little different ice on
- there now. It's clear.”
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0911:48: Glideslope intercept,

\Pf - full flaps extended
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Topo USAR 5.0
Nl LN e S e IR NG AR SN N

'FO: “Idon’t know if you want to run your ice a /\V
- little bit. you got the Vref there.”

< o/

2004 Delarme. Topo USAR 2.0

waneed delorme .com BN (0.0° W) Data Zoom 10-5



Altitude (ft-msl)

Two Icing Layers Encountered

24000 - \ : :
: Gray ice mentioned
22000 -
20000 De-ice boots operated
18000
16000 — : )
: Clear ice mentioned
14000 -
12000 —:
2 Stall
10000 -
8000 /
510]0[0) —:
: PUB
4000 : T R S T e B = = I R e
08:50 08:55 09:00 09:05 09:10 09:15 |
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Approach Speeds in Icing

Vapp in icing = 114 knOtS
Vapp — 106 knots
\V/ —— 96 knots

ref

Accident Speed . 90 knots
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Approach and Stall Speeds

114 Approach speed in Ice

90 Accident Approach Speed
86 _ Stick Shaker Activation in Ice
81 - Stall Speed in Ice
76 Stall Speed
e NTSB 4@’



Effect of SLD on ice accretion

Wing leading edge cross section

Normal Ice

Direction of flight
L

SLD
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Resultant Ice Shapes
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Icing Branch




Probable Cause

Failure to Monitor Airspeed
Failure to Activate Boots
elnadequate Icing Certification Standards

NTSB @’
S EESSSSSHHH



Accident Recommendations

« Improved training for C-560 pilots to
emphasize flight manual
requirements for flight in icing
conditions.

« Train monitoring and cross-checking

» Revise flight manual guidance
regarding de-ice boot activation.

« Require modifications to C560 stall
warning system.
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Safety Alert
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“rry wt Mational Transpaortation Safely Board

 Activate Leading Edge Deice Boots
As Soon as Airplane Enters Icing Conditions

Thin amounts of ice, as littie as 14 inch, can be deadly

The probiam

Az | as 154 Inch -of kading-sdpe o= <an Increas: e stall speed 25 10 40 kwots.
The danger is that same 1:4-inch accurmulations have mirimum iepact and plicts
beoome over confidant.

Sudden departure from conroled fight Is possible with anly 162 Inch of leading-edg=
lc= accumulation 3t rormal approach spesds.

For 0 years, plicts hawe been fzught to wak for a presoribed acoumulation of
l=ading-scpe |0 bedore acivaiing fhe eics Doots becauss: of the Delzved hreatof
Ic= bridging.

In theary, kce bridglng could oocur If the sxsanding oot peshes the los 5o 2 frozen
shape around the evpanded bood, fuss. rendering fhe Boot Ineffeciive af removing Ice.
The Safely Scard has no known cases whars ioe bridging nas causad ar Incident or
acckd=nt, and has Investigat=d numemous Incldents and accidents Involvieg & delayed
aciivation of delos boods.

lo= bridging I= sxiremely rare, T K =xizst= at all.

Early actheation of $he deice bools imits. the =ffects of l=adimg-=dge ice and Improves
ihe opsrating safafy mangin.

Using the autoplict can hids charges im e karcling quaities of the alplans that may
be a precursor by prematune sial or loss of contnol.

Many aindanes sl reguine pllots b visually Kendfy ice on the wings and lis hickress
which can be d*owlt o s== from e cockph.

Many presmalic de=ice bool systems only provide a means % manualy cysle the
gystem and hidee no prosision for conbruous operation

Whar should piiozs do when they eneounier leading edga ica?

Leading-edpe deite boots should be activaizd 35 so00n a5 iCing [ sncountersd, unless

ihe arcraft fight manual or the pliot's cperating Rarcbook =necificaly direces not o
acfivaie fhem.

i ihe arcraft Might manual ar the pliot's cperating tancbook specii=s o wall for an
accumulaiion of los bafore acivaiing the ceioe bools, malniaim exiremely carsiy
viglance of arspesd and any unusual hancling qualiies,

While kcing condltions exisl, confinue b manually cycies fhe delce syshem uniess the
sysiem hiag a provision for contimuous: operafion

Turn off ar Imil the use of fhe aufopliot In order tobether el changes In the handing
qualtizs of the alplans,

B mware that some arcralt manufacherers mairian that wallig for the accumulation
of ke 12 st e miost effecthve means of shedding kce.

Naed mare informauon?
¥ Vigk e NTEE webslbe at <htip:iwws.nisbgove b acoess e folowing documents:

s Accident brief addressing a non-txial landing accident of @ Cessna 530on
March 17, 2007, In Beverty, Mastachusa®s (NTSE ldenificason:
NYCOTLADE).

v Crash During Aoorsach fo Landlg, Qieit CEy Stores, e, C25ana
Chation 880, Fushlo, Covarads, February 15, 2008 (NT2RMAR-OTTIL

+ keefight icieg Ercounter and Unconmaled Colision with Teraln, Comar
Fuignt 2272, Mooz, Wchigar, January §, 967 (NTESAAR-33/04).

y WTEES Most Wanted List Icing recommencations:

P v ek - -

FAR Adulzory Crcular 25941514
Professional Flict Magazine: “NTSE advises immedizte activation of deice boots

e wnbering iring coaditinne,” Racambaer 204
<hip:faww sropliotmag.comiarchhes 2032/ 0ecl2iA_lcing o1 mimi
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