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‘Hull-loss Accwlents

Worldwide Commercial Jets* (<60,000 ibs) -
Jan. 1, 2003 through Oct. 1,2003 -
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Hailey, IDUSA

Falcon 20

St. Louis, MO USA Approach o

Faicon 20 Swanton, OH USA Approach 3

Learjet 45 Mitan, haly Takeoft 2

Citation 525 Nr. Coupeville, WA USA Climb o

la Maita Taxi Aereo Citation It Sorocaba, Brazil Landing 1
o Learjet 35 Nr. Groton, CT USA Approsch 2

Learjet 258

Del Rio, TX USA

HS-125-700A

Source: Airclaims

Nr. Beaumont, TX USA

'bBusiness, Corporate, or Executive Jet Operations_ .
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B737-200 Rio Branco, Brazil
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CRJ-100 Brest, France

séhrca: Honeywell (Don Bateman), Boeing, Russian Federation 1aC, Airclailﬁs ’
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Appendix 1

Standard Operating Procedures

. Captains will give a pre-taxi/departure briefing that includes the expected taxi route and restrictions.

. Both pilots will monitor the frequency when initial taxi clearance is called for to ensure that both pilots hear

the taxi clearance.

. After taxi clearance has been received, the crew will agree on the runway assigned, any restrictions and the

taxi route. If not in agréement, seek clarification from Air Traffic Control (ATC).

. Observe “sterile cockpit,” especially while taxiing.

. Both pilots should have the airport diagram out, available and in use. Crosscheck HSI, airport diagram and

airport signage to confirm aircraft position while taxiing.

. Fixed navigation lights (red, green and white) must be on whenever the airplane is in motion.

. Both pilots will monitor the appropriate tower frequency when anticipating a clearance to cross or taxi onto

an active ranway.

When approaching an entrance to an active runway, both pilots will ensure compliance with hold short
or crossing clearance by discontinuing non-monitoring tasks (e.g., Flight Management System (FMS)
programming, Airborne Communications Addressing and Reporting System (ACARS), company radio
calls, etc.).

Prior to crossing or taxiing onto any runway, verbally confirm ATC clearance with other crewmember(s)
and visually scan the runway and approach area.

Read back all clearances/instructions to enter a specific ranway, hold short of a ranway, and taxi into “position
and hold,” including the runway designator.

Note: Do not merely acknowledge the foregoing instructions/clearances by using your call sign
and saying “Roger” or “Wilco.” Read back the entire instruction/clearance including the runway
designator.

‘When entering a runway after being cleared for takeoff, or when taxiing into “position and hold,” make your
aircraft more conspicuous to aircraft on final behind you and to ATC by turning on lights that highlight your
aircraft’s silhouette.

Be especially vigilant when instructed to taxi into “position and hold,” particularly at night or during periods
of reduced visibility. Scan the full length of the runway and scan for aircraft on final approach when taxiing
onto a runway either at the end of the runway or at an intersection. Contact ATC anytime you have a concern
about a potential conflict.

a. Ininstances where you have been instructed to taxi into “position and hold” and have been advised of
a reason/condition (wake turbulence, traffic on an intersecting runway, etc.) or the reason/condition
is clearly visible (another aircraft that has landed on or is taking off on the same runway), and the
reason/condition is satisfied, you should expect an imminent takeoff clearance, unless advised of a
delay.

b. If landing traffic is a factor, the tower is required to inform you of the closest traffic that is cleared to
land, touch-and-go, stop-and-go, or unrestricted low approach on the same runway when clearing you
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to taxi into “position and hold.” Take care to note the position of that traffic and be especially aware of
the elapsed time from the “position and hold” clearance while waiting for the takeoff clearance.

ATC should advise you of any delay in receiving your takeoff clearance (e.g., “expect delay for wake .
turbulence™) while holding in position. If a takeoff clearance is not received within a reasonable time
after clearance to “position and hold,” contact ATC. Suggested phraseology: (call sign) holding ir
position (runway designator or intersection). Example, “American 234 holding in position Runway
2417 or “American 234 holding in position Runway 24L at Bravo.”

Note: FAA analysis of accidents and incidents involving aircraft holding in position
indicate that two minutes or more elapsed between the time the instruction was-issued
to “position and hold” and the resulting event (e.g., landover or go-around). Pilots
should consider the length of time that they have been holding in position whenever
they have not been advised of any expected delay to determine when it’s appropriate
to query the controller.

To signal intent to aircraft downfield turn on landing lights when cleared for takeoff.

As part of the approach briefing, review the airport diagram and anticipated taxi route.

Caution

A potential pitfall of pre-taxi and pre-landing planning is setting expectations and then receiving
different instructions from ATC. Flightcrews need to ensure that they follow the clearance or
instructions that are actually received, and not the ones they expected to receive, from ATC.

Recommended Practices and Techniques

1.

State your position whenever making initial contact with any tower or ground controller, regardless of
whether you have previously stated your position to a different controller.

Write down non-standard or complex taxi instructions.

To signal intent to other pilots, consider turning on the taxi light when the aircraft is moving or intending
to move on the ground, and turning it off when stopped or yielding, or as a consideration to other pilots or
ground personnel.

At night, use edge lights to distinguish between taxiways (blue) and runways (white).

Minimize “heads-down” activities, such as entering data into the FMS, while the aircraft is moving. Advise
the pilot taxiing whenever heads-down activity is required.

When visually scanning the runway and approachrarea, flight crewmembers should verbally confirm scan
results with each other (e.g., “clear right,” “clear left”).

. When holding in position for takeoff, actively monitor the assigned tower frequency or the Common Traffic

Advisory Frequency (CTAF) for potential conflicts involving your runway.

. If unsure of position and on a rinway, immediately clear the runway and notify ATC. Always notify ATC

if you are unsure of your position; consider requesting “progressive taxi.”

When taxi visibility is low, crews should perform heads-down tasks (e.g., programming the FMS, calculating
takeoff data) while the aircraft is stopped or while taxiing straight ahead on a taxiway without complex
intersections.
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12.

13.

14.

To confirm proper runway or taxiway selection, verify that the compass heading approxiumately matcnes
the runway heading and taxiway orientation,

Some cockpit displays of traffic information (such as some implementations of TCAS) have the capability
and sufficient resolution to enable the display of traffic behind you. When holding in position, consider
displaying traffic landing behind you to increase your awareness of the traffic situation.

When holding in position at night, consider lining up slightly to the left or right of centerline (approximately
three feet) to better enable a landing aircraft to visually differentiate the holding aircraft from runway
lights.

When on final approach, actively monitor the assigned tower frequency (or CTAF) for potential conflicts
involving your runway.

Do not accept last minute turnoff instructions from the tower unless you clearly understand the instructions
and are certain that you can comply.¢



NTSB - Most Wanted

-Most Wanted
Transportation Safety
Improvements

Automatic Information Recording Devices

Importance

In order to effectively and efficiently determine the factors related to an accident, the Safety
Board's Investigators must have as much information as possiblg. Automatic information
recording devices have proven to be very useful in gathering pure factual information. The
fact that this informatiorr is recorded immediately prior to and during the accident sequence
oftén gives investigators the'ability to quickly determine and correct a problem.

Safety Recommendations

A-98-54 (FAA)
lssued July 10 19,

operated u S ' art 121, 129, 125, and 135 every 12 months or after
any mamtenance affecting the performance of the FDR system, until the
effectiveness of the proposed advisory ¢ircular and new FAA inspector guidance
on continuing FDR airworthiness (maintenance and inspections) is proven;
further, these checks should require air carriers to attach to the maintenance job
card records a computer printout, or equivalent document, showing recording
data, verifying that the parameters were functioning properly during the FDR
maintenance check and require. that this document be part.of the permanent

reporting and recordkeeping maintenance system (Soun:e. Fine Alrfines, Inc. Crash After
Take Off at Miami Intenational Alrport in Miami, Florida, August 7, 1997)

A-99-16 (FAA)

Issued March 9, 1999
Status: nacceptable Response

Require retrofit after January 1, 2005, of all cockpit voice recorders (GVRs) on all
airplanes required to carry both a CVR and an FDR with a CVR that (a) meets
Technical Standard Order (TSO) C123a, (b) is capable of recording the last 2
hours of audio, and (c) is fitted with an independent power source that is locatec.
with the digital CVR and that automatically engages and provides 10 minutes of
operation whenever aircraft power to the recorder ceases, either by norma
shutdown or by aloss of power to the bus. (Source:'A safety recommendation letter dated
March 9, 1999, based on the lack of complete cockpit and flight data in the September 2, 1998, crash of
SwlssairFllthﬂ ininﬂwwatsrsnoarPeggy‘sCove Nova Scotia)

A-99-17 (FAA)

Issued March 9, 1999

Status: Open—Unacceptable Response
Require all aircraft manufactured after January 1, 2003, that must camry both a

cockpit voice recorder (CVR) and a digital ﬂlght data recorder (DFDR) fo be
equipped’ with two combination (CVR/DFDR) recoxding systems, One system
should be located as close to the cockpit as practicable and the other as far aft

http://www.ntsb.gov/Recs/mostwanted/recording_device.htm
’ Atch. Pg. 1 of 6
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as practicable. Both recording systems should be capable of recording all
mandatory data parameters covering the previous 25 hours of operation and all
cockpit audio including controller—pilot data link messages for the previous 2
hours of operation. The system located niear the cockpit should be provided with
an independent power source that is located with the combination recorder, and
that automatically engages and provides 10 minutes of operafion
whenever normal aircraft power ceases, either by normal shutdown or by a-loss
- of power to the bus. The aft system should be powered by the bus that provides
the maximum reliability for operation without jeopardizing service to essentlal or
emergency loads, whereas the system near the cockpit should be powered by
the bus that provides the second highest reliability for operation without

jeopardizing service to essential or emergency loads. (Source: A safety recommendation
letter dated March 9, 1999, based on the lack of complete cotkplt and flight data in the September 2, 1998,
crash of Swissalr thht 111, into the waters near Peggy’s Cove, Nova Scotia)

'A-99-18 (FAA)

Issued March 9, 1999

Status: Open—%lnacceptablekesponse

Amend Title 14 CFR Parts 25.1457 (cockpit voice recorders) and 25.1459 (flight
data recorders) to require that CVRs, FDRs, and redundant combination flight

recorders be powered from separate generator buses with the highest reliability.
(Source: A safety recommendation letter dated March 9, 1999, based on the lack of complete cockpit and
flight data in the September 2, 1998, crash of Swissalr anm 111, Into the waters near Peggy’'s Cove, Nova
Scotia)

A-99-28 (FAA)

issued April 16, 1999

Status: Open—Unacceptable Response

Require that eacb_%airplane operated under 14 CFR Parts 121 or 125 that
currently has a flight data acquisition .unit be eqmpped by July 1, 2000, with a
flight data recorder system that records, at a minimum, the parameters required
by the FAA Final Rule 121.344, 125.226 dated July 17 1997, applicable to that
airplane plus the following parametersiegltch frim, frailing edge flaps, leading
edge flaps, thrust reverser position (eash engine), yaw damper command, yaw
damper on/off discrete, standby rudder on/off discrete, and control wheel, control
column, and rudder pedal forces {with yaw damper command, yaw-damper on/off
discrete, and control wheel, control column, and rudder pedal forces sampled at
a minimum rate of twice-per-second). (Source: A safety recommendation letter dated April 16,

1999, based on the September 8, 1994 crash of USAIr Flight 427, Boeing 737 at Aliquippa, Penn'sylvania
[NTSD/AAR-99-01])

A-99-29 (FAA)

Issued April 16, 1999

Status: Open—Unacceptable Response

Require that all 737 airplanes operated under 14 CFR Parts 121 or 125 not
equipped with a flight data acgu be equipped, at the earliest time
practicable, but no later thanAugust 1 2001 lith a flight data recorder system-
that records, at a minimum, the param&ters required by FAA Final Rule 121.344,
1256.226 dated July 17, 1997, applicable to that airplane plus the following
parameters: pitch trim, trailing edge flaps, leading edge flaps, thrust reverser
position (each engine), yaw damper command, yaw damper on/off discrete,
standby rudder on/off discrete, and control wheel, control column, and rudder
pedal forces (with yaw damper command, yaw damper on/off discrete, and
control wheel, control column, and rudder pedal forces sampled at a minimum

http://www .ntsb.gov/Recs/mostwanted/recording_device.htm Atch. Pg. 2 of 6
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rate of twice-per-second). (Source: A safety recommendation letter dated Aprit 16, 1998, based on
the September 8, 1994, Crash of USAIr Flight 427, Boeing 737 at Aliquippa, Pennsylvania [NTSB/AAR-99-
01))

A-99-59 (FAA)

Issued February 8, 2000
Status: Open—Acceptable Response
Incorporate the European Orgah

il Aviation Equipment's priposed
'ystem into a technical standard

i ARpril 16, 1899, based on the October 8, 1997,
Crash of a Cessna 2088 Operated by the Deparlment of interior, Which Collided with Terrain at the 9,900~
foot level on the Uncompahgre Plateau, About 18 Nautical Miles [nm] Southwast of Montrose, COIorado)

A-99-80 (FAA)
Issued February 8, 2000 -

Status: Open-—Unacceptable Response

Require, within 5 years of a technical standards order’s issuance, the installation
of a crash-protectwe video recording system on all turbine-powered
nonexperimental, nonréstricted-category aircraft ih 14 CFR Part 135 operations
that are not currently required to be equipped with a crashwoithy flight recorder

device. (Source: A safety recommendation letter dated April 18, 1999, based on the October 8, 1997,
Crash of a Cessna 208B Operated by the Department of Interior, Which Collided with Terrain at the 9,900~
foot level on the Uncompahgre Plateau, About 18 Nautical Miles (nm) Souihwed of Montrose, Colorado)

A-00-30 (FAA)

Issued 111, 2000

Status: en-—Unaeoeptable Response

Require that all aircraft operated under tite 14 GFR Part 121, 125, or 135 and
currently required to be equipped with a cockpit voice recorder (CVR) and digital
flight data recorder (DFDR) ‘be retrofitted by January 1, 2005, with a crash-
protected coc m recording system. The cockpit image recorder system
should have . @~2-heurfecording duration, as a minimum, and be capable of
recording, in cotor; @ View of the entire cockpit including each control position and
each action (such as display selections or system activations).taken by people in
the cockpit. The recording of these video images should be at a frame rate and
resolution sufficient for capturing such actions, The cockpit image recorder
should be mounted in the aft portion of the aircraft for maximum survivability and
should be equipped with an independent auxiliary power supply that automatically
engages and provides 10 minutes of operation whenever aircraft power to the
cockpit image recorder and assoclated cockpit camera system ceases, either by
normal shutdown or by a loss of power to the bus. The circuit breaker for the
cockpit image recorder system, as well as the circuit breakers for the CVR and
the DFDR, should not be accessible to the flight crew during flight. (Source: A safety
recommendaﬁon lottar dated April 16, 1999, prompted by the lack of valuable Gockpit information during the
investigations of several alrcraft incidents and accidents, including USAIr Fiight 105 on September 8, 1989
[NTSB/AAR-90-04], ValuJet Flight 592 on May 11, 1996 [NTSBIAAR-97~06] Silkalr Flight 185 on December
19, 1897, Swissalr Fught 111 on September 2, 1998, and EgyptAlr Flight 990 on October 31, 1999

A-00-31 (FAA)
Issued April 11, 2000
Status: Opon~Unaccoptablo Response

Require that all aircraft manufactured after January 1, 2003, operated under Title
14 CFR Part 121, 125, or 135 and required to be eqmpped with a cockpit voice
recorder (CVR) and dlgltal flight data recorder (DFDR) also be equlpped with two
crash-protected cockpit image recording systems. The cockpit image recorder
systems should have a 2-hour recording duration, as a minimum, and be capable

hitp://www.ntsb.gov/Recs/mostwanted/recording_device.htm Atch. Pg. 3 of 6
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of recording, in color, a view of the entire cockpit including each control position
and each action (such as display selections or system activations) taken by
people in the cockpit. The recording of these video images should be at a frame
rate and resolution sufficient for capturing such actions. One recorder should be
located as close to the cockpit as practicable and the other as far aft as
practicable. These recorders should be equipped with independent: -auxiliary
power supplies that automatically engage and provide 10 minutes of operation
whenever aircraft power to the cockpit image recorders and associated cockpit
camera systems ceases, either by normal shutdown or by a loss of powcr to the
bus. The circuit breaker for.the cockpit image recorder systems, as well as the
circuit breakers for the CVR's and the DFDR's, should not be accessible to the
gghfttﬁwmm-ﬂlgh‘—' (Souroe: A safety racormmendation Tetier dated April 16, 1000, prompisd by

e fack of valuable cockpit Information during the investigations of several aircraft incidents and accidents,
including USAir Flight 105 on September 8, 1989 [NTSB/AAR-90-04}, Valudet Flight 592 on May 11, 1996

[NTSB/AAR-97-08], SilkAlr Flight 185 on December 19, 1997, Swissalir Flight 111 on September 2, 1998 and
EgyptAlir Flight 990 on October 31, 1999 [NT: SBIAAB—OZ-O‘I])

Recommendation # A-02-024 Overall Status Priority
OAAA

The National Transportation Safety Board recommends that the iederal Aviation that alt op of

airplanes equipped with a cackpit voice racorder(CVR)revba theif. procedures fo stipulate that the CVRbedeacﬁvated

(efther ly or by of the flight, as part of an apbroved al

procadura.aﬂarampoﬂabblnddewacdduﬂhasomnmmesemoedummmalsoemm at the T8t [

presorvad rog: L] &-Mwhmﬁmmdﬁtmhmmndho

occumrenca requires noﬁﬁ-ﬁon of the National Transpostation Safety Board must be resotved after the steps have been taken
to preserve the recording.

| FaA _ Open - Acceptable Altemate Action |

12/12/2002 Addressee Letier Mall Controfled 12/17/2002 6:01:51 PM MC# 2021031 The Federal Aviation Administration
{FAA) agrees with the intent of this safety rscommendaﬂon a e following altemate

of a flight having
reportablelnddanllaoddent.Thenswdneddlstlneliemuﬁnbemeﬁsmernonhedndcﬁswm
the aircrew conducts prlort_ndeparﬂng an airgraft. Additionatty, if the CVR Is deacfivated, the
cpand ‘d\eekﬂst dures will Include fligr 1.x%gmrﬂa:k\tanaw;ta persotinel SO the
8 mz:ubssquentﬂlght.lus that the notice will be issued by the

e notice will be issued to principal operations inspettors of all alr canters
de copyofﬂ\amﬂcstrespadiveaifwﬁus.Amcordofdenverymu

bereeotdedbymeFAA. 1 believe that this altemnate action meets the fulf intent this safety *

recommendation. 1 will provido the Board with copy of the notice as soon a3 it is issued.

The Safety Board acknowledges the FAA's positive action to ensure that securing the CVR is an
appropriate checklist item. In addition, we ask that the ded checklist p ot specify that
the flight crew secure the CVR without walting for a specific decislon from the operator's
managstmntas&owheﬁ\erﬂ\eocwmcalsrepcnzbletomssﬁetymard As’stated In the

there is doubt as to whather the is rép If the Incident is
equd ned ‘to be nonreportabie, the CVR can be reactivatsd. Pending Issuance of the

Jnoﬂ ion of the [ssue regarding "when in‘doubt, secure the CVR" as
outlined above, Safety Recommendation A-02-24 Is classified “Open—Acceptable Altemate
Response.”

Atch.Pg. 40f6
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Recommendation Report -

Issue Date 08/29/2002

The Safety Board has had longstanding conosms about lhe avaliablility of cockpit voice recorder (CVR) information folfowing
reportable accidents or incidents. The CVR can be one of the ost vaiiuable tools used for accident investigation.
Unfommwy,mmaeashgnumberofmesoaﬁssafatyhvas gations are being hampered because of a lack of CVR data.

Our audio laboratory regulatty re: y 0 tda‘a Two primafy lsstiés causa these rStordings to
bedeﬂdent(ﬂhehpeormemmy beonovemmen quent to the Incident. or (2) the recdiding systam
was matfunctioning ormperawaalmm\eome\nddent Ttnselswesaredlswssedbemand solutions are
reoomnnnded to'address lhem

Recommendation# A-02-025 g:rau Status Priority
The National Transportafion Safety Board recommends that the Federal Aviation Admlmstraﬂm Regquire tha( all operators of

akplaneseqtﬂppethaeodmnvdeerer(WR)testMﬁmcﬁonaluynf CY o m ﬂ tofeach
day, aspaftofanappmvedamncheddistﬂlbtaamustbey_ 0 2
manufacturer and shall include, ataminlmumns 1o fhe.recor
belng recorded propery, is intelligible,"and g

FAA Open - Aoeeptauenes@ ” ]

12/12/12002 Addressee LatterMaﬂConlrolled 12I17I20026101 51 PM MC# 2021031 Currently, 14 CFR 23.1457 and
25.1457 requl of performing an aural and visual prefight check of the
recorder for. qmﬂan Thodqulpmonta- designed, oortificated, dnd instaled does not rave
mmmmwmhgmmdwmmmmmmwmpmm The FAA
mmmmammmmmwbmmmfwmam

mmamwmmnmmmmamnm
tenan

o ensura

ss-afid hundreds of alr cartlers and ; the FAA projects’
mmaumumawmmwm “Oclober 20031 will keep the Board
d of the FAA's progress on this safsty récommendation.

(01/16/2003 NTS8 , The Safsty Board appmdaﬁeeﬂ\eFAA‘sWﬂlhgneabhﬁﬁabhemainhanamesuwey but the Board
~ i concemed that a maintenance siirvey addressas only ona part of the CVR reliability problem. The
_Boam‘sreconmemhnon sirdssed that itis the operational crew’s responsibillty to check the
CVR for proper operation each day prior to fight; conisequently, we encourage the FAA to include
maintenance procedures and crew checkiist operational procedures in its survey.

The Safety Board 18 concemed that the FAA may have Mmistinderstood the portion of the
recommendation mnmgadaAthtdmmmnhAsshtadbymaFMwmmwhﬂons
.1457) require this equipment to have "an aural or
proper operation.” SafetyBoatdstaﬂls

ra of any CVR install mmunahmmemhmm%
jack it the cockpit. Theinw;dednﬁrimmﬂg\edﬁwbstmﬂlnedhmlssafsty ation
would ) th Ss Ins

Handbook, Chaptar 143, "Monitor Cockpit Voice Recorders.” Among-other
spedﬁestn'dteckalld\annelswmemaMemamyoﬁhereproducﬁmrasnotdebdamed
below an optimal audibl~ ‘ewal™ -

Anmmpleofamqul ua In FAA Flight Standards Information Bultetin for
outlined that the Raytheon (Beech) 1900C Alptane Flight Manual
iyudod a preflight inwaumm by the mght crew, including monitoring the area microphoia,

TheSaferBoardumesheFMbensumthatsMard\eeksammuMbemme
the day in al aircraft equipped with a CVR. Pendlngﬁ.llllmp!mntaﬂm of this requirement, Safety
Recommendation A-02.25 Is clagsified "Opon—A P

Atch. Pg. 5 of 6

56th annual IASS » FSF, IFA, IATA « “100 Years After Kitty Hawk ... The Safety Ch I ge Continues” + Washi DC. * N ber 2003 213




o®
et
Annex 6 — Operation of Aircraft Attachment D s\, Part .1
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3. Inspections of FDR vﬁ Qoﬁ“g

and CVR systems B\

3.1 Prior to the first flight of the day, the built-in test
features on the flight deck for the CVR, FDR and Flight Data
Acquisition Unit (FDAU). when installed, should be
monitored.

3.2 Annual inspections should be carried out as follows:

a) the read-out of the recorded data from the FDR and
CVR should ensure that the recorder operates corectly
for the nominal duration of the récording;

b) the analysis of the FDR should evaluate the quality of
the recorded data to determine if the bit emor rate is
within acceptable limits and to determine the nature and
distribution of the errors;

a complete flight from the FDR should be examined in
engineering units to evaluate the validity of all recorded
parameters. Particular attention should be given to par-
ameters from sensors dedicated to the FDR. Parameters
taken from the aircraft’s electrical bus system need not
be checked if their serviceability can be detected by
other aircraft systems;

C

"~

d) the read-out facility should have the necessary software
to accurately convert the recorded values to engineering
units and to determine the status of discrete signals:

€) an annual examination of the recorded signal on the CVR .
shoild be carried out by re-play of the CVR recording.
While installed in the aircraft, the CVR should record
test signals from each'aircraft source and from relevant
external sources to ensure that all required signals meet
inteligibility standards; and

f) where practicable, during the annual examination, a
sample of in-flight recordings of the CVR should be

examined for evidence that the intelligibility of the
signal is acceptable.

214 56th annual IASS « FSF, IFA, IATA « “100 Years After Kitty Hawk .

3.3 Flight recorder systems should be considered unser-
viceable if there is a significant period of poor quality data,
unintelligible signals, or if one or more of the mandatory
parameters is not recorded correctly.

3.4 A report of the annual inspection should be made
available on request to the State’s reguldtory authority for
monitoring purposes.

3.5 Calibration of the FDR system:

a) the FDR system should be re-calibrated at least every
five years to determine any discrepancies in the engin-
eciing conversion routines for thc mandatory par-
ameters, and to ensure that parameters are being
recorded within the calibration tolerances; and

b) when the parameters of alitude and airspeed are

provided by sensors that are dedicated to the FDR

system, there should be a re-calibration performed as
recommended by the sensor manufacturer, or at least
every two years.

~
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Appendix

Table A
CFIT Accidents (66) Commercial Jet Aircraft

15 Years (1988 Through 2002) (Excludes Eastern-built Aircraft)

Operation | Year Place Aircraft Type Comments Fatalities
]
Cargo 2002 | Tallahassee, Florida | B-727-200F Hit 0.6NM short of Rwy 9 ~of 3
Scheduled Tunis, Tunisia B-737-500 Hit ridge 4.1 nm from rwy 18 of 62
Scheduled Pusan, Korea B—767-200 ER | Hit hill during circling tumn to base 130 of 167
Scheduled Tulcan, Ecuador B-727-100 Hit volcano during maneuvering letdown 92
Cargo 2001 | Port Harcourt, Nigeria| B-747-200 Hit short by 2NM 10of 14
Scheduled Zurich, Switzerland BAe RJ-100 | Hit 3NM short 24 of 33
Cargo Dundo, Angola B-727-100 Hit 200 feet short 1 on ground
Cargo 2000 | Mwanza, Tanzania B-707F Hit lake 2NM short -of 5
Scheduled Davao, Philippines B-737-200 Hit 4NM short into hill 131
Scheduled Bahrain A320 Hit 1-1/2 NM circling 143
Cargo 1999 | Kathmandu, Nepal B-727-200 Hit terrain on departure 5
Scheduled | 1998 | Baku, Azerbaijan B-727 Hit obstacle during missed approach -
Scheduled Melilla, Spain BAe-146 Hit mtn on approach 38
Charter Andoas, Peru B-737-200 Hit 2-1/2NM short NDB 75 of 87
Scheduled Bogota, Colombia B-727-200 Hit mtn on departure 53
Scheduled Kabul, Afghanistan B-727-200 Hit mtn initial approach 45
Scheduled Chicago, O’Hare, U.S.| B-727-200 Hit 0.1NM short ILS —-of 121
Cagayan de Oro, ¥ .
Scheduled Philippines DC-9-30 Hit mtn 27NM short 104
Scheduled Esfahan, Iran F-100 Hit 6NM short —-of 104
Scheduled | 1997 | Sylhet, Bangladesh F-28 Hit 2NM short 0of 89
Scheduled Medan, Indonesia A-300/B4 Hit mtn 20NM short 234
Scheduled Agana, Guam B-747-300 Hit 3-1/2NM short 230 of 254
Cargo 1996 | Port Harcourt, Nigeria| DC-8-55 Hit 4NM short -of5
Scheduled LaGuardia, New York | MD-80 Hit 200 t short -of 63
Cargo Lima, Peru DC-8 Hit pylon 2NM short -of6
Charter Dubrovnik, Croatia B-737-200 Hit mtn 2 NM north 35
Scheduled Arequipa, Peru B-737-300 Hit 3-1/2NM short 123
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Operation | Year Place Aircraft Type Comments Fatalities
Scheduled | 1995 | Cali, Colombia B-757 Hit mtn 20NM short 160 of 164
Scheduled \indsor Locks, CT. | mp-80 Hit ridge 2NM short ~of 72

.S. 1

San Salvador, -

Scheduled El Salvador B-737-200 Hit mtn 20NM short 65
Scheduled Monvrovia, Libetia DC-9-31 Hit short —of 82 j
Scheduled Cartagena, Colombia | DC-9-16 Hit 27NM short 52
Scheduled | 1994 | Van, Turkey B-737-400 Hit 4NM short 58 of 76
Cargo Coventry, UK. B-737-200 Hit 1NM short 5
Charter Tamanrasset, Algeria | BAC1-11 Hit 1-1/2NM short 4

Scheduled

DC-9/32

Vigo, Spain Hit 0.2NM short
Scheduled | 1993 | Urumgj, China . MD-82 Hit 1-1/4NM short 12 of 92

Scheduled Mokpo, Korea B-737-500 Hit 4-1/2NM short 68-0f 110
Scheduled Sorong, Indonesia F-28 Hit 0.6NM short 41 of 43
Scheduled Medellin, Colombia B-727-100 Hit 30NM short 132

Cargo Abijian, lvory Coast B-707-320 Hit short -
Cargo 1992 | Kano, Nigeria B-707-320 Hit 8-1/2NM short -

Scheduled Kathmandu, Nepal A300-B4 Hit mtn 9-1/2NM short 167
Scheduled Kathmandu, Nepal A310 Hit mtn 24NM past 113
Cargq Cruzeiro do Sol. Brazil] B-737-200 Hit 7-1/3NM short 3
Cargo Athens, Greece B-707-320 Hit ANM short 7
Cargo Kano, Nigeria DC-8 Hit 9NM short -
Scheduled Strasbourg, France A320 Hit 10-1/2NM short 87 of 96
Scheduled | 1991 | Imphal, India B-737-200 Hit 19NM short 69
Scheduled Santa Barbara, DC-9/30 Hit mtn 40+ short 43
Venezuela
Cargo 1990 | Nairobi, Kenya B-707-320 Hit short 10
Scheduled Zurich, Switzerland DC-9/30 Hit hill 5-1/4NM short 46
Positioning Unakleet, Alaska B-737-200 Hit hill -2/3NM short —-of4
Scheduled | 1989 | Hulien, Taiwan B-737-200 | Hit min on departure 54
Scheduled Tegucigalpa, B-727-200 | Hit mitn 5-3/4NM short 131 of 146
Honduras .
Scheduled Tripofi, Libya DC-10/30 Hit 0.6 NM short 75 of 199
Scheduled Paramaribo, Surinam | DC-8/62 Hit 2NM -short 175 of 183
Cargo ala Lumpus B-747 Hit 8-1/2NM short 4
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Operation | Year Place Aircraft Type Comments Fatalities
Charter Santa Maria, Azores | B-707-320 Hit mtn 5NM short 144
Scheduled | 1988 | Ahmedabad, India B-737-200 Hit 1.4NM short 139 of 141
Scheduled Home; ltaly B-707-300 Hit 2-1/2NM short 32 of 52
Cargo Lagos, Nigeria B-707-320 | Hit 8-1/2NM short 6
Scheduled Posadas, Argentina | MD-81 Hit 1.7NM short 23
Scheduled Cucuta, Colombia B-727-100 Hit mtn 12-1/2NM departure 143
Positioning Ercan, Cypress B-727-200 Hit mtn 8NM short 15
Positioning Izmir, Turkey B-737-200 Hit mtn 19NM short 16
Table B

Partial List of U.S. Part 135 Turbine-powered Aircraft CFIT Accident Losses
1982 to 1993 (No GPWS on Any of These Aircraft)

Date Place Aircraft Type Comments Fatalities
01 Dec 1993 Hibbing, MN BAe 31 LOCB/C 13 18 Fatalities
25 May 1993 Santa Fe, NM SA-227 Circle 15 4 Fatalities
08 Jun 1992 Anniston, AL Be-C99 LOC5 3 Fatalities out of 53
Jan 1992 Saranac Lake, NY Be-1900C ILS 23 2 Fatalities out of 4
15 Mar 1991 Brown Field, CA HS-125 Departure 8L 10 Fatalities
04 May 1990 Wilmington, NC GN-24 B/C Loc 16 2 Fatalities
15Jan 1990 | Elko, NV Metro Il VOR-A # Serious Injuries out
26 D_ec 1989 Pasco, WA BAe 31 LS 21R 4 Fatalities
21 Aug 1989 Gold Beach, OR Be-C90 34 3 Fatalities
26 Apr 1989 Jacksonville, FL SA-226 1.WU -
28 Oct 1989 Molokai, Hi DHC-6 En route 20 Fatalities
04 Oct 1988 East Sound, WA Be-99 Departure —Outof 4
17 May 1988 Little Rock, AK AC 690 Visual 22 1 Fatality
19 Feb 1988 Raleigh-Durham, NC Metro lil Departure 23 12 Fatalities
19 Jan 1988 Durango, CO Metro lli VOR-DME 20 8 Fatalities out of 17
08 Jan 1988 Monroe, LA GLS-36 ILS 04 2 Fatalities
05 Feb 1987 Florence, SC SA-226 l.WU 36 -
28 Aug 1986 Lander, WY Ce-441 Departure 21 7 Fatalities
13 Mar 1986 Alpena, Mi EMB-110 ILs 1 3 Fatalities out of 9
22 Oct 1985 Juneau, AS LJ-24 LDA 8 4 Fatalities
16 Oct 1985 El Paso, TX MU-2 En route 1 Fatality
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Date Place Aircraft Type Comments Fatalities
11 Oct 1985 Homer City, PA DHC-6 En route 1 Fatality
23 Sep 1985 Shenandoah Valley, VA | Be-99 ILS 4 14 Fatalities
25 Aug 1985 Lewiston, MA Be-99 ILS 4 8 Fatalities
20 Aug 1985 Gulkana, AK LJ-24 VOR/TVOR 14 3 Fatalities
07 Aug 1985 Dallas, TX SA-226 J.WuU - e
07 April 1985 | Williston, ND SA-227 LWU -
22 Mar 1985 Los Angeles, CA SA-226 . WU 25 SR 1 Serious Injury
12 Mar 1985 Barter Istand, AK DHC-6 Go-around 2 Serious Injuries
14 Mar 1984 | Myrtle Beach, SC Be-99 L. WU -
30 Jan 1984 Terre Haute, IN SA-226 Departure 3 Fatalities
06 Apr 1983 Indianapolis, IN * L-35A ILS -
12 Jul 1982 Pueblo, CO Metro 1il Departure 2 Fatalities
Table C
Cargo CFIT Accidents/Serious Incidents, 1994-2002
Date Place Aircraft Type Comments Fatalities GPWS
17 Dec 02 | Rockford, IL Ce-208 Hit short by 2NM during ILS 07 1 No
approach
03 Dec 02 :llrMAlbuquerque, Ce-421C Hit 9,000 foot mtn en route — night 1 No
230ct02 | Spanish Fort, AL | Ce-208 gfmsge“‘ into water at night during 1 No
. ] . Yes —No
26 Jul 02 Tallahassee, FL B-727-200F Hit 0.6 NM short on visual at night Oof3 warning
18Jul02 | Columbus, IN PA-60 Hit Rwy 23 in fog during ILS Rwy 23 1 No
approach
George, South g Hit mtn during missed approach. Yes
01 Jun 02 Africa HS-748 GPS database problem? 3 —~short
Palma de Mallorca, Hit short on final approach Rwy 24L
12 Apr 02 Spain Metro Wi night 05:12 2 No
g Hit a tower flying into the sun on initial
14 Mar 02 | Broadway, NC PA-32R-300 visual approach 1 No
Flew into snow-covered terrain en
04 Feb 02 | Nr. Chevak, AK Ce-206 route to Chevak VMC into ZNC 1 No
14 Jan 02 | Bilbao, Spain EM-120 Hit mtn on initiat approach 3 No
Hit short of Rwy 05 in IMC, night,
01 Dec 01 | Bessemer, AL Ce-208 during LOC DME approach 2 No
27 Nov 01 Pn?n Harcourt. B-747-200 Hit 2NM short on VOR DME 21 1of 14 Yes
Nigeria approach
Hit short by 3-1/2 NM at night poor
10 Oct 01 Bethol, AK EMB-120 visibility during LOC/DME approach 0of2 No
to Rwy 36
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Date Place Aircraft Type Comments Fatalities GPWS
Nararsuag, Dassault Hit mtn during NDB DME-1 approach
05 Aug 01 Greenland Falcon 20 10 NM short . 3 No .
01 Aug 01 | Hilton Head, SC MU-2B Hit 1NM short Rwy 3 landing into sun 1 No
17 Jul 01 Milwaukee, Wi Ce-310R Hit short by 2NM - Night 1 No
05 May 01 gtgamboat Springs, Co-208 :I;gt mtn on a VOR-B approach to Rwy 1 No
Hit 445’ below summit of Mica Peak
08 Mar 01 | Cour d’Alene, ID Ce-206 (5,205’) during initial approach VMC 1 No
into IMC
Hit short on NDB approach, poor
31Jan 01 | Yobal, Colombia DC-6 visibility/rain. Distraction with landing 30f6 No
gear.
Hit mtn at 1,500’ level at night during
23 Jan 01 Unalaska, Alaska DC-3 . climb, 4-1/2 NM from airport. 2 No
. Hit top of Penitentiary Mtn (1,400’) en
11 Jan 01 Vandriver, AL Ce-206 route to Bessmer 1 No
. , . 0of 10
05 Jan 01 | Dundo, Angola B-727-100 Hit 200’ short then hit Rwy Threshold 1 fatal on ground ?
09 Oct 00 | Grants, NM Ce-182 Hit terrain at night 1 No
Enroute from Bellingham to Orcas Is,
09 Oct 00 Lummi Island, WA Ce-206B WA, hit terrain during “visual contact” 1 No
flying -
Kadirana, _ " .
24 Mar 00 Philippines AN-12 Hit short on third approach 60f8 No
. Hit 4nm short on GPS approach IMC .
21 Feb 00 | Kotzebue, Alaska PA-31 fog/snow 1 serious No
21 Feb 00 | Lewiston, idaho MU-2B-60 Hit short by 1-1/2 nm at night 1 No
] Hit flat 2nm short of Rwy 12 at night ”
03 Feb 00 | Mwanza, Tanzania | B707F on approach Oof5 ?
27 Jan 00 | Columbia, Montana | Ce-310R Hit terrain during missed approach 1 serious No
Fayetteville, R ‘ No
27 Jan 00 Arkansas SA-227 Unintentional wheels-up Oof2
10Nov g9 | Montantas, DC-3 Flew into mtn at 11,000’ level en route 5 No
Colombia
Hit mtn during night departure at
140ctgg | NOMNLasVeGaS, | pagra50 | 5,200 trying 1o keep below Class B 1 No
airspace, awaiting IFR clearance
17 Aug 99 | Lubotu, Zaire DHC-6/300 Hit 1-1/2nm short in poor visibility 0of2 No
Hit mtn during departure, after
g missing procedure turn. GPWS
07 Jul 99 Kathmandu, Nepal | B-727-200 warning of 33 seconds, but 5 MK 7
performance limited.
. g Hit 800’ hill during approach to Rwy
02 Jul 99 Sittwe, Myanman F-27 29, 8 nm short 8 No
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Date Place Aircraft Type Comments Fatalities GPWS
19 Mar 99 | Davis Inlet, Canada | DHC-6 H it 4nm short during missed approach 1 and 1 serious No
in poor wx
12 Feb 99 | Bishop, California Be-99C Hit White Mtn at 9,500' MSL in IMC 1 No
s Hit 900’ ridge on Mayne Island at
13Jangg | Jotora BC, DC-3 night en route to Victoria VMC into 2 No
IMC — missed NDB course turn.
25 Nov 98 | Wavri, Nigeria Ce-208 Hit short 2nm from rwy Oof 1 No
Victoria, BC, Hit Mt. Tuam during initial approach
24Nov98 | o ada Ce-208 VMC @2,230° Rwy 08 2 No
28 Jul 98 Barcelona, Spain Metro Ili Hit 1 nm short at night to Rwy 25 2 No
17 Jul 98 Asmara, Eritrea IL-76 r};llg:tl llside on approach 5% nm at 10 No
16 Jun 98 | Helena, Montana AC-680FL Hit a mtn inbound while on localizer 1 No
07 Aprog | Bismarck, North | o en Hit 1 nm short of ILS 31 in IMC 1 No
Dakota
. Hit short into power lines at night on
02 Jan 97 | Edenton, NC Ce-208B NDB approach 2 No
Gander, .
06 Dec 96 Newfoundland LJ-36 Hit 1/2 nm short of ILS Rwy 2B 2 No
27 Nov 96 | Abakan, Siberia IL-76 Hit 2,000’ mtn during climbout 29 No
24 Jun 96 | Cafunto, Angola AN-26 Hit short at night 9 No
Alice Springs, o .
27 Apr 95 Australia 1A1-1124 Hit ridge 5-1/2 NM short at night 3 No
22 Mar 95 | Reno, Nevada Ce-208B Hit mtn 9% nm short of rwy 16R 1 No
20Jan95 | Manaus, Brazil DC-8-62 Hit 1 nm short on ILS 10 managed a 0ofd MK I
missed approach
30 Dec 94 | Melbourne, Australial MU-2 Hit short on ILS - Poor visibility 1 No
04 Novog | Kebu. Nabire, New | 1\ Hit hill on approach 4 No
Guinea
29 Oct94 | Ust-llimsk, Russia | AN-12 Hit short by %2 nm at night 21 No
09 Mar 94 | Australia SA-226 Hit short on approach 1 No
14 Jan 94 | Sydney, Australia | AC 690 Flew into sea 10 nm short of Rwy 34 1 No
at night .
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Table D
Some Positive EGPWS Incidents

Since 1996, EGPWS has demonstrated its safety value. Some examples are:

Juneau B-737 Training at night (ASRS report)

Ketchikan B-737 Navigation database error during missed approach
San Jose, CA B-737 Incorrect altitude during vectoring

Bogota B-757 Radar vector for wrong aircraft

Tegucipala B-757 Visual circling night poor visibility

Rio de Janeiro B-777 Erroneous glide slope signal ILS

Aalborg, Denmark MD-80 Landing short NPA

Santiago, Chile B-757 Premature descent clearance

Fiji B-737 Incorrect vectoring

Salta, Argentina B-737 Landing short NPA

Tucson B-737 Premature descent visual approach

Tucson A320 Premature descent visual approach

San Juan, Costa Rica B-737 Incorrect radar vectors

Busan B-73 Circling

Guayaquil A300-600 | 1-1/2 degree shallow instrument approach procedure
Cordoba, Argentina B-737 Initial approach radar vector

Angeles (Clark AFB) A300-600 | Premature descent radar vectors

Faro, Portugal A300-600 | Premature descent radar vectors

Las Vegas B-737 SID departure and clearances (ASRS report)
Mexico City MD-80 Initial approach in weather (ASRS report)

There are many others, including ones not reported.

12224
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Appendix
A Competency Framework for Licensed Aircraft Maintenance Engineers

A Competency Framework is a description of personal qualities. It describes behaviors (or capabilities)
exhibited by a person who is regarded as highly effective in their job. Unlike standards of performance, which
describe what people do, competencies describe what they need to be, in order to perform competently.

In 2000, the author of this paper conducted a research project to establish a Competency Framework for
licensed aircraft maintenance engineers (LAMEs).* A consultation workshop of “industry experts,” comprising
maintenance managers, quality assurance engineers, trainers, regulators and trade union representatives, produced
the Competency Framework, shown below.

The framework was validated by the completion of questionnaires by a wide range of practicing LAMEs and by
“managers,” other than those who created the framework (i.e. maintenance managers, quality assurance staff and
CAA officials etc). Questionnaire respondents were given the opportunity to comment on the content, structure
and wording of the Framework. A summary of their contributions is shown in the paper.

Each “competency” is supported by a descriptor (in italics) and a list of between five and seven behaviors that
would indicate possession, by a LAME, of that competency.

1 Decision taking and judgment making (Acting decisively to resolve issues satisfactorily)

a) Does not jump to conclusions, but bases decisions soundly on factual evidence, using all available
information,

b) Anticipates problems in advance and takes action to deal with them,
c) Weighs up alternative options and chooses the most practicable for the circumstances,
d) Ensures that their decisions are realistic, workable and permissible,

€) Does not allow personal preconceptions and opinions to cloud their views and arrives at objective
judgments, and :

f) Follows through decisions but remains open to persuasion and reappraisal.
2 Professionalism (Inspiring confidence in others of one’s capabilities and soundness of judgement)

a) Assesses accurately and objectively their own strengths and limitations, seeking advice when out of
their depth or unsure,

b) Accepts responsibility for health and safety and accountability for their own actions and decisions,
) Resists the temptation to give “popular” responses and to lower standards when under pressure,

d) Explains, with conviction, the consequences of decisions and the implications of actions to customers
so that they understand the risks involved, and

€) Remains calm, efficient and objective when under pressure.
3 Imtegrity (Not sacri]"icing high standards for immediate gains)
a) Understands the implications of commercial imperatives,
b) Maintains consistently high standards of work, loyaity, honesty and commitment,

c) Never cuts corners or jeopardizes the safety of others by taking “the soft option,”
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d) Stands by their decisions and principles even in the face of strong opposition or threats,

e) Has the courage and strength to admit mistakes and weaknesses and to act on them, and

f) Diligently pursues work to the end to ensure the optimum service to internal and external cu stomers.
4  Adaptability (Being flexible with change)

a) Accepts the need to adapt and face change positively,

b) Learns from their mistakes and those of others,

¢) Considers a problem from all aspects and improvises resourcefully yet systematically when dealing
with unfamiliar situations,

d) Alters their approach, attitude and methods of working to deal with new and changing situations,
e) Regularly makes constructive suggestions for continuous improvement to processes,
f) Consistently exhibits a positive and constructive attitude.

S Leadership (Inspiring teams and individuals to better performance)

a) Does not wait to be told what to do but energetically gets on with the job in hand, needing little or no
supervision,

b) Actively encourages others to achieve or exceed their objectives, guiding them through challenging
situations and difficult problems and publicly applauding their efforts and successes,

c) Motivates others by setting a role model to others through exemplary behavior and quality of work,
d) Is not afraid to ask for help when needed and accepts advice constructively, and
e) Takes personal responsibility for ensuring that tasks are fully completed.
6 Teamworking (Collaborating positively with others for mutual benefit)
a) Puts team considerations before their own individual needs,

b) Shows respect to all team members at all levels by treating them with equal courtesy and consideration
and exemplifies corporate culture and values, ‘

¢) Understands the effects of their actions and words on other people and modifies their behavior to achieve
results,

d) Minimizes conflict and takes active steps to relieve tension and stress within the team, exhibiting rapport
and compassion to build effective working relationships,

e) Offers support and help to others beyond what is required,

f) Coaches and trains less experienced colleagues and shares ideas, information and solutions for the
team’s benefit, and :

g) Considers the needs of other people beyond their own team.

7  Self-development (Growing with the job by keeping up to date with individual skills, knowledge and business
practices)

a) Recognizes the need to keep their skills and knowledge up to date,
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#) Takes personal responsibility for developing themselves and their career,
¢) Accepts criticism constructively and takes action to correct areas of personal weakness,

d) Keeps abreast of wider technical, business and commercial developments which might affect the team’s
and the company’s work,

¢) Seeks to understand the business environment and the financial implications of their decisions and
actions,

f) Is mindful of costs and seeks to work efficiently and economically, and
g) Asks for opportunities to take on new challenges in order to develop their personal and social skills.
Communication (Ensuring clear and common understanding on both sides)

a) Listens actively and carefully to what others are saying and appreciates their point of view, even when
it contradicts their own,

b) Checks to ensure that they have correctly understood what is being communicated,

¢) Structures what they want to communicate and expresses themselves clearly, concisely and assertively
to non-technical people so that they can understand the implications of an issue,

d) Adapts their style, expression and choice of words according to the andience to ensure clarity of
understanding,

e) Negotiates diplomatically and seeks to find compromises and mutually acceptable solutions in
disagreements, and

f) Shares information openly with others to ensure lessons are learned for future benefit.
9 Methodical (Planning and organizing to maximize the resources available)

a) Systematically draws up plans and distinguishes urgent from other priorities, juggling tasks and priorities
to meet deadlines,

b) Allocates clearly roles and responsibilities within the team as a whole,
c) Sets personal goals and targets to keep on top of their own work,

d) Organizes work logically so as to make the best use of time, people and equipment available to complete
the task on time,

e) Completes the necessary documentation accurately,
f) Refers to manuals and instructions when necessary and does not rely on memory, and

g) Makes back-up plans to allow for scheduled and unscheduled maintenance, contingencies and any
unforeseen situations.

10 Accuracy and thoroughness (Ensuring consistency, completeness and quality of work)

a) Isconscientious in taking responsibility for ensuring that their work is consistently of the highest quality
possible,

b) Patiently takes time to think things through to ensure every angle of a problem is addr essed, even when
under pressure,
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¢) Meticulously attends to detail in every aspect and exercises self-discipline in double-checking their
work,

d) Uses every piece of information available from others to solve a problem and ensures they are thorough
in giving information to others to enable them to do the same,

e) Maintains accuracy and attention to detail, even when under pressure, and

f) Sees tasks through to the logical conclusion and to the required standards.

11 Analytical (Getting to grips with the essence of the problems)

276

a) Does not take what is presented at face value and challenges information when in doubt,

b) Takes a systematic approach to fault finding and identifies accurately the requirements of a task,
¢) Spots the links between different pieces of information and emerging patterns,

d) Draws conclusions only when they can be supported by evidence,

e) Recognizes negative or gradually deteriorating situations easily and alerts others promptly to the need
to take urgent preventive action,

f) Considers all the information available and sifts out the surplus to consider only what is relevant to an
issue, and

g) Reasons through a problem, thinking creatively and looking at the whole problem rather than focusing
on one part of it.

*00e
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