Report 95011

de Havilland DHC-8, ZK-NEY
controlled flight into terrain
near Palmerston North

9 June 1995

Abstract

At approximately 0922 hours on Friday 9 June 1995 a de Havilland-®&iraft, ZKNEY, collided
with the terrain some 16k east of Palmerston North Aerodrome while carrying out an instrument
approach. One crew member and three passengers lost their lives and two crew members and 12
passengers were seriously injured in the accident.

The causal factors were: the Captainemmsuring the aircraft intercepted and maintained the approach
profile during the conduct of thengnr e ci si on i nstrument approach,
decision to get the undercarriage lowered without discontinuing the instrument appréaeh, Ca pt a i
di straction from the primary task of flying th
correct an undercarriage malfunction, the First Officer not executing a Quick Reference Handbook
procedure in the correct sequence, dedshortness of the ground proximity warning system warning.

tr
n ¢
e

The safety issues discussed are: the need for pilots to continue to monitor the safe conduct of the flight
while dealing with any nonormal system operation, the desirability of the Captainraisg

manipulative control of the aircraft in the event of an abnormal situation arising, the efficacy of the

oper at orufps ofnoltlhhewr deci sion not to modify the ai
operatoroés f 1l i ght igsaftheQuick ReferengerHandmoek,chetklists, thd e s
limitations of the knowledgb ased crew resource management train
shortage of audit staff available to detect weaknesses in operating procedures during its audits, the

ss andard of performance of the aircraftds ground
advice to passengers on the safety equipment carried in an aircraft and the implementation of a minimum
safe altitude warning system for the Air Traffic Cahtradar.



The Transport Accident Investigation Commission is an independent Crown entity established to determine the
circumstances and causes of accidents and incidents with a view to avoiding similar occurrences in the future.
Accordingly it is inapprpriate that reports should be used to assign fault or blame or determine liability, since
neither the investigation nor the reporting process has been undertaken for that purpose.

The Commission may make recommendations to improve transport safetyostlo¢ implementing any
recommendation must always be balanced against its benefits. Such analysis is a matter for the regulator and the
industry.

These reports may be reprinted in whole or in part without charge, providing acknowledgement is made to the
Transport Accident Investigation Commission.
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Transport Accident Investigation Commission

Aircraft Accident Report No. 95-011

Aircraft type, serial number and
registration:

Number and type of engines:
Year of manufacture:
Date and time:

Location:

Operator:
Type of flight:

Persons on board:

Injuries:

Nature of damage:

Pilot-in-Commanddés Licence:

Pilot-in-Commanddés Age:

Pilot-in-Co mmand 6 s
Experience:

Investigator in Charge:

Tot al Fl

de Havilland DHGE8-102 ,055,
ZK-NEY

Two Pratt and Whitney PV¥20A

1986

9 June 1995, 0922 hours *

16 km east of Palmerstdtorth Aerodrome
Latitude: 40 20;S

Longitude: 175 48iE

Ansett New Zealand Limited

Scheduled Air TranspgrPassenger

Crew: 3
Passengersi8
Crew: 1 Fatal

2 Serious
Passengers3 Fatal

12 Serious

3 Minor/none
Aircraft destroyed

Airline Transport Pilot Licence
(Aeroplane)

40

7765 hours (273 on type)

R Chippindale

* All times in this report are in NZST (UTC + 12 hours)
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1.15

1.16

1.1.7

Factual Information

History of the flight

At 0817 hours on Friday 9 June 1995-RIEY, a de Havilland DHE (Dash8) aircraft,
departed Auckland as scheduled Ansett New Zealand Flight 703 bound for Palmerston North.
Aboard were a crew of three and 18 passengers.

To the north oPalmerston North the pilots briefed themselves for a VOR/Bafiieroach to
runway 07 which was the approach they preferred. Subsequently Air Traffic Control specified
the VOR/DME approach for runway 25, due to departing traffic, and the pilbrsefed br

that instrument approach without further ado. The IMC involved flying in and out of stratiform
cloud, but continuous cloud prevailed during most of the approach.

The aircraft was flown accurately to join the 14 nm DME arc (see Figure 1) arm thuened

right and intercepted the final approach track of 28Go the Palmerston North VOR. During

the right turn, to intercept the inbound app
to FLIGHT IDLEandshar | v af t erwards the First Officer
l ooking for 4000 (feet)o. The final approac
and 4700 feet, and the First Of f cer advised
i nbowundo

Just prior to 12 miles DME the Captain calle
repeat what he had said and t hesnsorrybangpootdded i
DME webre | ooking f or-afractioml otwhda us arhde &Lragr @ti nw
fiCheck, and Flap 150. This was not acknowl e
webre not, ten DME wedre..... (The Captain w
sai d, i | donét waOtfibat . Oeapdntbede, FiNg, t ha
| ocked, so Alternate Landing Gear...?0 The
want to grab the QRH?O0 After the First Offi
whipthrangh t hat one, see i f we can get it out o
The Captain then stated, Al 61 | keep an eye o
The First Officer | ocated the appropriate AL
Extensiono checklist in Ansett New Zeal andoés

reading it. He started with the first check on the list but the Captain told him to skip through

some checks. The First Officer responded to this instruction and r@saading and carrying

out the necessary actions. It was the opera
actioned, or proceeded through, as directed by the Captain.

The First Officer carried out the checklist correctly up to and diotuthe item:
L/G ALTERNATE RELEASE DOOR OPEN FULLY & LEAVE OPEN

to which he commented Awhich it is. o Howeve
operate until main gear | ocks, actually nose

! For definition of abbreviations throughout, see the Glossary at the end of this report.
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14.1
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The correct sequence was:

L/G ALTERNATE RELEASE DOOR OPEN FULLY

& LEAVE OPEN
MAIN GEAR RELEASE HANDLE PULL FULLY DOWN
L/G ALTERNATE EXTENSION DOOR OPEN FULLY

& LEAVE OPEN
Insert pump handle and operate until main landing gear locks down........

The Captain noticedthe Firétf f i cer 8s actions and advised fAYo
handle. . ..o

The First Officer then pulled the Main Gear Release Handle and had just finished saying,
iYeah thatoés pulled here we go. 0, when the GP

Between 6ur and a half and four point eight seconds later the aircraft collided with the terrain.

One crew member and two passengers were killed during the impact sequence. Another
passenger died 12 days later from burns received after he had escapedfrem ai r cr af t 6 s
He was waiting alongside the aircraftbds right
engulfed him. Two crew members and 12 passengers suffered serious injuries and three
passengers escaped with minor injuries.

Injur ies to persons

Crew Passengers Others
Fatal 1 3 -
Serious 2 12 -
Minor/None - 3 -

Damage to aircraft
The aircraft was destroyed.
Other damage

Three sheep were Killed by the aircraft wreckage and an area of pastsgoiled by the
impact damage, fuel contamination and fire.

Personnel information

Captain Male, aged 40 years

Licence: Airline Transport Pilot Licence (Aeroplane)
Aircraft Ratings: Boeing 737200, BAe 146, DHEB and SA 227
Medical Certificate Class 1, Valid until 17 May 1996

Last Instrument Rating check: 7 January 1995

Last Regulation 76 check: 13 March 1995
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Last route check: 13 March 1995

Flying experience: Total all types: 7765 hours
Total on type: 273 hours
Total all types pevious 90 days: 173 hours
Total on type previous 90 days:172 hours

Duty time: 5.2 hours

Rest period before duty: 10 hours

The Captain had been employed by Ansett New Zealand since April 1989, where he had flown
3740 hours on line operations a First Officer on B737 and BAe 146 types up to 30 October
1994. Previous experience in tpdot crew operations included 500 hours on Metroliner

aircraft, of which 100 hours was in command. He had completed sessions of CRM Training at
the Recurrentraining School on 9/10 September 1992, 16/17 March 1994, 1/2 November

1994 and 21 December 1994, and he had participated in five LOFT exercises as First Officer in
the BAe 146 simulator flying as a First Officer in the rigand seat.

He had no egerience on the Daghaircraft prior to October 1994. In preparation for his

command of the Dash he undertook and passed the conversion training for the type followed

by 103 hours of command training winth a trai
13 March 1995. This included a base check on 11 March 1995 and line checks with different
check and training Captains on 13 March and 14 May 1995. As a result his command and
leadership ability was assessed as above average, and workloag:menitand distraction

avoidance as average.

First Officer Male, aged 33 years

Licence: Airline Transport Pilot Licence (Aeroplane)

Aircraft Ratings: DHC-8, DHG6, BN2, EMB-110 and B200

Medical Certificate: Class 1, Valid until 29 August 1995

Last Instrument Rating check: 20 November 1994

Last Regulation 76 check: 30 April 1995

Last route check: 30 April 1995

ATPL issue Flight Test: 30 April 1995

Flying experience: Total all types: 6460 hours
Total on type: 341 hours

Total all typesprevious 90 days: 162 hours
Total on type previous 90 days: 162 hours
Duty time: 5.2 hours
Rest period before duty: More than 48 hours

The First Officer was employed by Ansett New Zealand in November 1994 after he had
completed his Das8 gound course. For five years before that he had flown BHRBxitten
Norman BN2, Embraer 110 and Beech 200 types on airline passenger services in Papua New
Guinea, logging 4000 hours predominantly on single pilot IFR operations. He had little two
pilot crew experience before joining Ansett. He had attended onénbaursession of Ansett
New Zeal andds CRM TBgoundicouge.dur i ng hi s Dash



1.6

16.1

1.6.2

1.6.3

1.6.4

1.6.5

1.6.6

1.6.7

1.6.8

1.6.9

10

Aircraft information

ZK-NEY was a de Havilland Canada DHBQDash8) Series 102 Aircraft, Consttut or 8 s
Number 055, which had been manufactured in Canada in 1986.

The aircraft was registered to Ansett New Zealand Limited in December 1986. It was issued
with a temporary New Zealand Certificate of Airworthiness (C of A) to facilitate a fegytfli

to New Zealand, and was subsequently granted a New Zealand C of A in the Standard Category
in July 1987. This C of A was nemrminating provided the aircraft was maintained in

accordance with the Ansett New Zealand Limited Engineering ProceduresiNalu

subsidiary Manuals authorised therein.

ZK-NEY entered service soon after its arrival in New Zealand. The aircraft had been

maintained since that time by Ansett New Zealand Limited Engineering. A review of the
Maintenance Log showed that aignificant defects on ZWNEY were recorded as having been
investigated and rectified or deferred as app
engineering procedure, prior to the occurrence of the accident. Relevant entries had been
includedin the Maintenance Status Section of the Maintenance Log carried on the aircraft. A
six-monthly Maintenance Review was also carried out between 15 May and 18 May 1995.

The last Maintenance Release was issued on 19 May 1995, and was valid to 2b&ove
1995. On 6 June 1995 the Ansett New Zealand Limited Engineering Quality Assurance
Manager completed an audit of this maintenance and considered it complied with the
maintenance, modification and inspection requirements of the CAA and Ansett NewdZeala
Limited.

Routine overnight servicing was carried out on 8 June 1995 (the night before the accident). At
this time, ZKNEY had accumulated a total of 22 154 hours in service, and 24 976 cycles.

During this servicing period an investigatisas made into a reported fuel seepage, within the
right engine nacellebs tail cone, which had b
earlier in the day. The seepage was only evident under the 45 psi (310 kPa) refuelling pressure.
Noseepageccurred under simulated fAin flighto con
deferral action, taken in accordance with the relevant provisions of the8Vi&intenance

Manual , were recorded in the aircraftoéds Maint

Two Pratt andVhitney PW 120A engines were installed in-RiY.

The left engine was serial number-BE€C20199. 18 926 hours and 21 495 cycles had been
recorded for this engine since new.

The right engine was serial number-BEC20206. 14 908 hours and 16 601 cyclastheen
recorded for this engine since new.

Hamilton Standard propellers, type 14Bmere fitted.

The left propeller was serial number 870826 with 12 011 hours total time and 7974 hours
recorded since overhaul.

The right propeller was serial nber 870521 with 8723 hours total time and 486 hours
recorded since overhaul.

The propeller units comprised four blades of composite construction mounted on forged
aluminium spars.



1.6.10

1.6.11

1.6.12

1.6.13

1.6.14

1.6.15

1.6.16

1.6.17

1.6.18

Undercarriage details

TheDasB 6 s under c anaatablatdcgclaypaiscorporating dir/oil shock struts
with dual wheel assemblies fitted to each main undercarriage leg and the nosewheel leg.

The nose undercarriage was mounted in the front fuselage ahead of the flight deck area and
retracted érward into the unpressurised nose section.

The left and right main undercarriage legs were attached to the respective engine nacelle
structures. The main undercarriage retracted rearwards into wheel wells located in the nacelles.

Normal geration of the undercarriage utilised hydraulic power for retraction and extension.
An undercarriage control panel located on the upper right of the central instrument panel
incorporated a selector lever providing two positieisUP 0 or A DOWNO .

Positive mechanical l ocking of the main unde
positions. Indicators were provided to identify the position of the undercarriage and if the
undercarriage doors were not in the correct position for the sequéactede A non

cancellable audible warning device was provided to warn the flight crew if the undercarriage

was not in a fully down and locked position when the engine power levers were retarded to a
position suitable for landing and the airspeed wastless 130 knots indicated.

An alternative means of extending the main undercarriage was provided which involved
mechanical actuation of the uplock to unlock the undercarriage legs thereby permitting a free
fall. Once the uplock was released thetmmaidercarriage locking could be assisted by an
independent hydraulic system operated by a hand pump located on the flight déck floor

Each main undercarriage unit, when retracted, was completely enclosed within the nacelle by
three doors. The rmraundercarriage door actuation was powered hydraulically and so
controlled that the wheel bay and lower strut doors were closed when the undercarriage was
fully down.

During main undercarriage extension a sequencing system opened the nacelle ttheors
appropriate order and subsequently closed the rear and centre doors. The front doors remained
open with the undercarriage in the ADOWNO po

Relevant aspects of the undercarriage system

Extension

Normal extension of the undercarsag was i niti ated by a ADOWNO s
undercarriage control lever. The lever operated a switch to energise the down solenoid of the
undercarriage selector valve. As soon as the down line was pressuriseeg tieegited

solenoid sequence valvargited hydraulic pressure to the open side of the rear and centre door
actuator and the open side of the front door actuator was connected directly to the down

hydraulic line. When the doors were 90% open, the mechanical sequence valve allowed full
hydradic flow to the main undercarriage actuators. When the uplock proximity sensors
signalled the proximity switch electronic un
PSEU turned on the red, Aunder car rsiid@e | umgdd fs
When the down lock was made safely, the down lock proximity sensors signalled the PSEU of

a finear o condition and the PSEU turned off t
transito |lights, and t ur naendd olno ctkheed og rleiegnh t si.u
relays also energised the solenoid sequence valve which moved to the crossed port

2 The Ansett New Zealand QRH required use of the hand pump as part of theaheaimagear lowering
procedure.

11
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1.6.19

1.6.20

1.6.21

1.6.22

1.6.23

1.6.24

1.6.25

configuration, connecting down hydraulic pre
and centre door actuator, and the frdmbr actuator. The rear and centre doors would close
but the front door would not, as hydraulic pressure was being applied to both sides of the

actuator at that time and the differential p
position.
Note: Nor mal |y the amber, fAdoor advisoryo |ight

the extension cycle due to a -tdroamsi to@rey 0fi crod
Position indicators
Undercarriage position indicators compxds

Three red undercarriage lights - left, nose and right  Landing gear unsafe advisory lights

Three green undercarriage - left, nose and right  Landing gear down and locked
lights advisory lights
Three amber doors lights - left, nose and right  Door gpen advisory lights

Two amber selector lever
lights

The red undercarriage lights indicated:

When the respective undercarriage position w
selection.

When the undercarriage legs were not in eitbeked position.

Each of the green undercarriage lights would illuminate only if the respective undercarriage leg
was down and locked.

The amber Atransito |ights in the selector |
position was ot consistent with the lever selection.

All of the lights would be extinguished when the undercarriage legs were up and locked and the
doors were closed.

Undercarriage OUPO | ock.

The main undercarriage uplocks fitted to the Daglircraftwere designed to restrain the

respective undercarriage leg in the retracted position under all flight conditions without the aid

of hydraulic pressure. They comprised a latch assembly installed within the rear of the engine
nacelle which engaged with dley mounted on the undercarriage leg when the undercarriage

was fully retracted, thus mechanically hol di
(See Figure 2.) With the uplock latches engaged and the forward, centre and aft doors closed,
the sdenoid selector valve was @émergised to isolate hydraulic pressure from the system.

In normal operation an actuator, attached to the latch assembly, activated hydraulically to
release the undercarriage. However, in the event ofelease for @y reason the latch was

designed so that it could be operated manually by means of a system of cables connected to the
Main Gear Release Handle. This handle was located in the flight deck overhead panel and was
accessible most readily from the First Offic 6 s posi t i on.

13



1.6.26 When the Main Gear Release Handle was pulled, the cable system first released the main
undercarriage forward centre and rear door uplocks, allowing spring tension to open the nacelle
doors, then disengaged the main undercarriageckphtches from the leg mounted rollers,
allowing the undercarriage legs to friedl under their own weight.

1.6.27 After the uplocks were released by pulling the Main Gear Release Handle, it was normal for the
main undercarriage to frdall to the dow and locked position. However, a hand pump
assembly, connected to a separate hydraulic system, could be used to assist the locking of the
main undercarriage if required.

1.6.28 The Ansett New Zealand QRH checklist 18A states:

Insert pump handle and ap¢e until main landing gear locks down (LEFT &
RIGHT green lights ON & L DOOR & R DOOR amber lights ON & movement
becomes stiff),

whereas the Ansett New Zealand QRH checklist 14B states:

Operate hand pump until movement becomes stiff (LEFT AND RIGH@&mgaad L
DOOR & R DOOR amber lights ON).

1.6 29 The alternate undercarriage extension system incorporated a relatively light spring to resist the
first part of the cable pull (releasing the nacelle door uplocks), and heavier spring tension over
a longer tavel resisting the second part of the pull (releasing the main undercarriage uplocks).
Normally no undue effort was required to operate the undercarriage Alternate Main Gear
Release System but it was necessary to pull the handle to its full extentiig\eokable
extension of some 250 mm) to ensure that both actions had been achieved and the uplock latch
had disengaged from the roller completely.

1.6.30 Although the Ansett New Zealand QRH and the B8IC Mo d e | 102 checklists
fully sdotwned aacti on required, the manufacturer ¢

check L Door and R Door amber door open and LEFT and RIGHT green gear
locked down and advisory lights illuminate. Note: Gear release handle loads may
exceed those experienced during pragessions.

The Ansett New Zealand Dash 8 Pilot Engineering Manual included the following information:
(Section 11 Landing Gear Page 12):

Both the main and nose gear uplock release handles are detented, i.e., pulling to the
first detent releases the dagplocks; pulling the rest of the way releases the gear
uplocks. The first detent is to facilitate opening the gear doors for ground servicing.
During an alternate extension, the handles should be pulled as far as they will go in
one motion.

1631 Sprigs returned the Main Gear Release Handle to
been pulled.

14



1.6.32

1.6.33

1.6.34

1.6.35

1.6.36

1.6.37

1.6.38

1.6.39

Dash 8 main undercarriage uplock latch and roller modifications

The operational history of the Da8linvolved instances of a failure of a mairdercarriage
leg to extend, or a significant delay in its extension, after the undercarriage had been selected
down.

de Havilland Canada, the aircraft manufacturer, and Dowty Canada, the manufacturer of the
undercarriage, had addressed the matt8eivice Bulletins and had introduced various
modifications over a period of years as a means of overcoming the problems encountered. An
Airworthiness Directive (CB9-03) had been issued by Transport Canada in relation to the
matter.

ZK-NEY, anda sister aircraft ZKNEZ, entered service with Ansett New Zealand Limited in
late 1986 and early 1987 respectively.

Engineering records kept since that time relating to the operation of these aircraft listed those
service difficulties, with the maiundercarriage uplock latch assembly and the associated

uplock roller, which had been reported, and summarised subsequent investigative and remedial
action.

Historical summary - service bulletins and action taken

Service Bulletin SB&82-58 Mod 80789 which was issued by de Havilland Canada (dated
20 November 1987) introduced:

A re-profiled and hardened latch to overcome indenting.
New bushes to prevent wear.

A new proximity sensor mounting bracket aneprefiled target.

These modications were embodied in ZKEZ on 26 October 1988, and AKEY on 4
March 1989.
Service Bulletin SB&82-74 Mod 8/0884 which was issued by de Havilland Canada (dated

30 September 1988) introduced a new roller (P/N 7@)68ith improved seals to prevent
ingress of contaminants.

The improved rollers were fitted to ZKEY and ZKNEZ in December 1993. (Earlier type

rollers had remained in service subject to periodic inspections and an enhanced lubrication
programme.)

15



1.6.40

1.6.41

1.6.42

1.6.43

1.6.44

1.6.45

1.6.46

16

Service Bulletin SBA&2-79 (AD CF 8903) which was issued by de Havilland Canada (dated
19 December 1988) introduced apeofiled actuator body to prevent fouling of the target lever.
The modification was embodied on 24EY on 23 December 1988 and Z4EZ on 24
December 1988.

Airworthiness Directive CE89-03 issued by Transport Canada, and effective from 30 June
1989, mandated compliance with the provisions of de Havilland Service Bulletin-SBAS.

Service Bulletin SB&82-98 Mod 8/188 which was issued by de Havilland Canada dated

14 August 1992 introduced a-designed uplock actuator assembly to overcome the problem of

main under clapgd adjlee Athmanfgai |l ures of the origini:
nor mal fi D Q&N Dhe mew Upkoak unit was designed to minimise the Hugng

problem and eliminate spurious indications that the main undercarriage had failed to lock down.

The manufacturer recommended compliance at th
taken into account by operators when considering the embodiment of this modification. The
manufacturer offered operators a discount pricing system for the modification kits and the

uplock actuator.

Ansett New Zealand Limited did not embody the ifiodtion at the time of its introduction.
However, a Technical Instruction (T1 032-014) was raised by Ansett New Zealand Limited
Engineering to include inspection of the existing uplock latch assemblies for indentation, and
this was superseded by ajuérement for repetitive inspections at 3000 hour intervals (T4 008
32-014A).

Ansett New Zealand Limited Engineeringerealuated modification 8/1828 after a further

undercarriage hangp occurred in December 1993. The Quality and Technical $srvic

Manager contacted the manufacturer on 30 Marc
position and expressing concern. The manufacturer responded in April 1994 that the problems

with the uplock actuator were well known and that they would consider afferapecial

discount pricing programme for the new uplocks as they had previously. Ansett New Zealand
decided not to obtain modification 8/1828 at that time.

DHC-8 Al | Operator Message ( AOMAlteth@telExtensioni t | ed 7
Dif ficultiesod was promulgated by the manufactu
an occurrence in which the right main undercarriage on a-BQ@0 aircraft failed to extend

using the normal system. Use of the alternate extension system requieseffordrthan

anticipated because of a seized roller, and repeated attempts to release the undercarriage

uplock. The AOM emphasised the need for operators to lubricate the roller properly and

advised that the pilots were ultimately able to extend thé mglin undercarriage, using the

alternate extension system, and the aircraft landed uneventfully.



1.6.47

1.6.48

1.6.49

1.6.50

1.6.51

1.6.52

1.6.53

The AOM also advised that preodification 8/1828 (SB82-98) or 8/1764 uplocks were
sensitive to latch wear and that worn uplocks tended to showessige operational problems
which might start with a single main undercarriage releasing late or with a bang. If left
uncorrected this might result in the affected main undercarriage failing to release using the
normal system.

AOM 301 was receiwt by Ansett New Zealand onNlovember 1994 and was distributed for
information to Ansett New Zealand Engineering and Flight Operations.

Following a further review, Ansett New Zealand Limited Engineering issued a Technical
Instruction in December P4 to install the improved uplock actuator assembly in their Bash
fleet.

Stocks of the redesigned unit were limited and the aircraft manufacturer was unable to provide

an immediate supply of the modification kits. As the modification remaintoinah
(compliance subject to operatordés discretion
installation date.

The majority of events involving failures of the main undercarriage to lower normally, and

those which had occurred mostrecdny  on bot h of An Saircraft, Hdkw Ze a
involved the left main undercarriage. Accordingly the left undercarriage assemblies received
priority for embodying the modification as the redesigned units became available.

The left underarriage of ZKNEY was fitted with the modified uplock actuator on 16 April
1995 and the left undercarriage of 2&Z modified similarly on 19 April 1995.

Redesigned units and modification kits to continue the upgrade programme, involving the right

undercarriage of ZKNEY and ZKNEZ, had not been received by Ansett New Zealand Limited
Engineering at the time of the accident involving-REY .
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Brief details of reported main undercarriage lowering malfunctions and date

(The following table outlineshe documented main undercarriage lowering malfunctions relating to
Dash8 aircraft ZKNEY and ZKNEZ since their introduction to service in New Zealand. Each notified
malfunction was investigated by Ansett New Zealand Ltd Engineering.)

ZK -NEY ZK -NEZ

1987 Nil Nil

1988 Nil Right undercarriage failed to lower normally
Alternate extension used 22 Apr
Left undercarriage failed to lower normally
Alternate extension used 10 Aug
Left undercarriage failed to lower normally
Alternate extension used 15 Aug

1989 Nil Nil

1990 Nil Nil

1991 Nil Nil

1992

Left undercarriage slow to release 5 Jun Nil

Right undercarriage slow to release 22 Jun

1993

Left undercarriage slow to release 10 May Left undercarriage slow to release 7 Sep
Right undercarriage failed to lower normally
Alternate extension used 8 Dec

1994
Left undercarriage failed to lower normally

Left undercarriage slow to release 7 Sep Alternate extension used 21 Mar

1995

Left undercarriage very slow to relead8 Jan Left undercarriage slow to release 24 Feb

Left undercarriage failed to lower normally Left undercarriage failed to lower normally

Alternate extension used 8 Mar Alternate extension used 13 Apr

Left undercarriage slow to release 8 Mar

18
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In all cases where the crew used the Alternate Extension procedure, a successful lowering of
the affected undercarriage leg was achieved and the aircraft landed without further incident.

Details of the first occurrence on 22 April 1988, ticewworence on 8 December 1993, and the

most recent occurrence on 13 April 1995, each relating ttNEE, were forwarded to the
Airworthiness Section of the CAA.

The CAA was aware of the various measures taken by Ansett New Zealand Limited

Engineerig to investigate and rectify the problems experienced with the uplock latch assembly

and uplock roller, and was aware of the Service Bulletins and modification programme

recommended by the aircraft manufacturer.

In the circumstances CAA maintainadnonitoring role. They saw no requirement for an
Airworthiness Directive, or other direct action, concerning the undercarriage defects as

reported or the rectification carried out or proposed by Ansett New Zealand Limited
Engineering.

Weight and balance

The loadsheet for Flight ANZ 703 recorded a total of 18 passengers, classified as 16 adults,
1 child and 1 infant, together with 2 flight crew members and 1 flight attendant, a total of 21

persons on board.

hol

Baggage weighing 232 kgwast owed i n the aircraftds
compartment.
The aircraft was refuelled at Auckland with 1172 litres of Jdttlirbine fuel providing a total

fuel load on departure of 2000 kg.

The loadsheet indicatedefactual takeff weight as 13 805 kg. Maximum takdf weight was

15 650 kg. The centre of gravity (CG) at takiéwas shown as 21.4% of the mean
aerodynamic chord (MAC).

The forward CG limit for ZKNEY was specified as 15% MAC for weights wpl2 700 kg,

varying linearly from 15% to 20% MAC from 12 700 kg up to 14 520 kg, and linearly from

20% to 21% MAC from 14 520 kg up to 15 650 kg.

The aft CG limit was 38% MAC for all weights.

The estimated allip weight of the aircraft dhe time of the accident was 13 305 kg. The CG

was within the specified limits.

Ground proximity warning system

At the time of the accident there was no CAA requirement for New Zealand registered

turboprop aircraft to be fitted with a GPWS.

The GPWS installation was basic to all production B&&ircraft and was installed to meet the

requirements of the FAA Operating Requirements FAR Part 121 G66und Proximity
Warning- Glide Slope Deviation Alerting System.

19
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The aircraft wagquipped with a Sundstrand GPWS Mark || Computer, date code 8621, serial
number 5587, part number 36876088, with modification status 16 incorporated. It was
mounted in the radio equipment rack situated
were from the:

radio altimeter (radio altitude and MDA setting),

(The radio altimeter was a Honeywell 00, part number 70018412,
serial number 86051920. All applicable modifications in the series had
been incorporated.)

air data computer (barornie altitude and mach/airspeed),
(Two Sperry AZ810 air data computers were installed.)
glide slope receiver,
undercarriage and flap switches, and
flap override switch.
The GPWS computer function had six modes of operation:
Mode 1- Excessie Sink Rate.

This mode had two unique boundaries, and advised the pilot if the rate of descent for a

given altitude was excessiVve. I f the out et

warning was given. I f the pWhoapPPulbpau ndary
warning was given. The mode was independent of aircraft configuration.

Mode 2- Excessive Closure Rate.

This modeébés function involved airspeed, r
altitude and aircraft configuration logicThe mode had an inner and outer boundary, and

\

a (

if the aircraft penetrated the outer bound:
I f the inner boundary wa sUppde nveotircaet enda ran i inVih «

given. Time constant changes were mad a function of flap position and radio
altitude. A flaps down condition initiated the mode 2B warning boundary envelope used

during |l anding -Uppramrcihnci athieom Pmdd repl ace

radio altitudes (heights) below 700 feetlwundercarriage and flaps extended.
Mode 3- Altitude Loss After TakeOff.
Mode 4A- Proximity To Terrain, Gear Up.

If the aircraft penetrated the envelope at speeds greater than 0.3%ltatie

undercarriage not down oOand ilcoec knead na nfigT oma SL «

penetration was made at speeds below 0.35 Mach with the undercarriage not down and
|l ocked a fiToo Low Geard voice warning was

Mode 4B- Proximity To Terrain, Flaps Up.

This mode provided protection if the undercageavas down and locked but the flaps
were not in the landing position.

(
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Mode 5- Descent Below Glide slope.
This mode advised of descent below the glide path when carrying out an ILS approach.
Mode 6- Descent Below Radio Altitude MDA.

This mode provded a voice alert if the aircraft passed through the MDA set on the radio
altimeter.

At the time of the accident the aircraft was
the right main undercarri age mwaregewasthusi Down A
sensed as AUPO by the GPWS. With the aircra
approach, a Mode 2 warning should have occurred. The replay of the CVR revealed that the
GPWS gave a cl ear A FUp rWheop Wipop Rulilbpodp wWwhi ocoep  wWPaur|
to the crew, commencing 4.5 to 4.8 seconds before impact with the terrain. Research has

shown that an average pilot reaction time from hearing the GPWS warning to initiating a pull

up manoeuvre is 5.4 seconds.

The DFDR ecord showed that between 4.5 and 3.5 seconds before the end of the record the
aircraft pitched down 2 degrees and the elevator up angle increased from 1.5 to 3.5 degrees. In
the last 3.5 seconds the elevator position increased from approximately &é&sdegd degrees

up and the aircraftdéds pitch angle increased
vertical G increased from 0.84 to an average value of 1.35 G, and the indicated airspeed
increased to 149 knots before decaying to 143 lkatdise last reading.

The GPWS computer had been maintained correctly by Ansett New Zealand, and its latest
check was a 7000 hour Bench Check completed on 4 November 1994. The GPWS was a
required part of the opereatrcmit6s mini mum equi

Modi fications 17 and 18 for the GPWS comput e
Bulletin, had not been embodied. An AOM issued by the aircraft manufacturer in July 1993
indicated that Modification 17 was not approved for Dagis&ailation, pending evaluation.

This restriction was lifted in a subsequent AOM issued in December 1993. This stated (in

part):

Mode 2 Warning Curve Reconfiguration (Mod X Approved for Dash 8

Installation ... Sundstrand developed this change tceaddode 2A (closure

ratec-A TERRAI N TERRAI NO) nui sance warnings. de
the data and considers installation of the modified computer acceptable.

No Service Bulletin was issued by the aircraft manufacturer to require or recoimme
incorporation of Modification 17 or 18 in respect of the GPWS installation in the Dash 8, nor
was there an Airworthiness Directive to this effect. The Modification 16 status of the GPWS
Mk 1l computer in ZKNEY at the time of the accident was in comf@ance with the applicable
parts list/modification standard configuration for the DBKEO2 aircraft type.

Modification 17 was developed by the GPWS manufacturer to eliminate, by reconfiguring the
curves for the Mode 2 warning, many nuisance or m@dhwarnings that could occur during

an aircraftdéds | anding approach over rising t
embodied with Modification 17 to eliminate the potential for shorts between comparator

number two and the comparator, and betweamparator number two and the monitor logic,

after incorporating Modification 17.
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According to the GPWS manufacturer, Modi ficat

use on all aircraft, turbjiet or turbeprop, which were flying with Mk 1l ®WS equipment.

The manufacturer also advised that to ensure notice of the availability of Modification 17 (and
18) reached beyond airline engineering and maintenance staff, a Service Information Letter
(SIL) (August 30/1993 SIL: GPWSIK 1, MK II, MK Il No . 1) was sent to operators for the

attention of @AAII Chief Pilots and all FI igh

(SB20) to reduce unwanted warningso and was
were reporting chronic nuisance warningso.

The SIL dated August 30/93 included the following information:

SUBJECT: REDUCTION OF UNWANTED GPWS WARNINGS

This S.I.L is issued to provide operators with recommendations on reducing
unwanted GPWS warnings.

Many airlines operate aircrafttitd with older generation GPWS equipment

which can be susceptible to unwanted warnings. Improvements made over the
past several years have been effective in reducing operationally induced GPWS
warnings, especially those that occur during radar vectdniding patterns or
initial approach. Actual airline experience and flight simulations have confirmed
unwanted warning reductions of 60 percent and greater. Sundstrand makes the
following recommendations for operators who want to incorporate these
improvements into their present GPWS installations.

In relation to the GPWS Mark Il computer it stated, in part:

Sundstrand considers the MK-1088 as the minimum in warning requirements.
Operators are encouraged to incorporate Mod 17 (SB 20) into thisasuit
was specifically designed to reduce unwanted warnings during radar vectoring.

The operator advised that they were aware of the availability of Modification 17 (and 18), but
had not embodied either as the existing modification statusnaacordance with the aircraft
manufacturerds required standard, and they
for the Dash 8, but was developed for high speed aircraft, such as the Boeing 737, that would
fly approaches at much higher speeds ttie Dash 8.

The operator had instituted a system of configuring the aircraft early, for landing, by lowering
the undercarriage and flap on the Palmerston North Runway 25 Approach, and on approaches
to two other aerodromes, to minimise the ocauresof unwanted or nuisance warnings from

t
i

be

t he GPWS. The operator believed that the ear

of the GPWS as it fireduced the potential for

their very nature be not onlystiracting to the aircrew but also, by reason of being disregarded,

have the potential read miashe ad a@iccarewdwhen | &

company believed early configuration was a prudent policy where terrain was a factor, as it
relievad the crew of any systems selections that could have the potential to interfere with the

pilotsdéd primary task of flight path monitori

The adoption of such practices was successful in eliminating unwanted wdreaagse it
altered the warning mode of the GPWS. In the case of Palmerston North Runway 25

n

VOR/ DME Approach the Mode 1 Excessive descent

but one of the limitations of the equipment, when the aircraft was coafigarland, was that

any potential Mode 2A warnings along the approach track were eliminated, Mode 2B was
desensitised, and Mode 4 deactivated. The manufacturer of the GPWS advised that they did
not approve of the practice of configuring an aircraft efyanding, with the flaps and
undercarriage down, as a means of minimising the occurrence of nuisance warnings.



1.680 The manufacturer of the GPWS advised that,

1.6.81

1.6.82

1.7

1.7.1

1.7.2

1.7.3

1.7.4

1.7.5

1.7.6

1.7.7

nuisance warnings can be eliminated, with no neembnfigure for landing early, and with
better GPWS performance for an inadvertent
configuring the aircraft early, they said,
for landing short situationsluringnoap r eci si on approaches. 0

The aircraft was in the clean configuration at the time of the accident, however, and a Mode 2A
warning (Terrain Terrain Whoop Whoop Pull Up Whoop Whoop Pull Up) should have
occurred approximately 17 seconds beftire impact.

The normal approach procedure for the D&skquired the undercarriage to be selected at an
altitude of 2000 feet and flap 15 at 1800 feet.

Meteorological information

An aftercast of the weather and comment on likelyllenzall scale effects was provided by the
Meteorological Service of New Zealand Limited.

On the morning of 9 June 1995 pressures were high to the north andvaettbf New Zealand
and a cold front was moving over the south of South Island. Agstsest to nortiwest flow
covered central New Zealand.

The upper winds over the southern half of North Island were seeghat 0600 hours and had
veered westerly by 1200 hours, while increasing in strength. Any associated turbulence would
have leen light at the time of the accident.

Estimated winds over Palmerston North at 0900 hours were:

1000 feet 300 T/25 knots
2000 feet 290 T/30 knots
3000 feet 280 T/30 knots
5000 feet 270 T/30 knots
7000 feet 260 T/30 knots

A satellite picture made between 0934 and 0957 hours showed that most of southern North
Island was covered in cloud. Te west of the ranges the cloud appeared to be stratiform,
with a few embedded cumuliform clouds, while the cloud to the seaghof the ranges

showed some poorly developed banding, parallel to the Tararua Range.

The air upstream of the TararRange was moist, and mainly light precipitation was reported

at all observation points during the morning. Rain would have been heavier and more
persistent over the ranges, due to orographic uplift. A convergence line brought heavier rain to
the area aéir about 1200 hours. The Wellington weather radar showed scattered small echoes
over the Manawatu at the time of the accident, increasing later that morning. While some
shower activity occurred that morning, the radar did not indicate any large sceleptesnt

which could have generated large convective downdraughts.

A computer simulation by the National Institute for Water and Atmosphere Research, using a
simple hill model, suggested that an area of orographic downdraught would have been present
on the lee side of the range, with a magnitude of 300 to 400 feet/minute. The final approach
path of the aircraft would have passed through this area. Lee wave motion did not appear to be
well developed at the time of the accident, however.
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1.7.8  The plot of another aircraft joining the Palmerston 25 VOR/DME approach from the south via
the 14 DME arc, some six minutes after-RIEY, reported that flight conditions around the arc
north of Woodville were VMC, but that the final approach from Woodvillecapgd to be
continuous IMC. After holding at Woodville, he flew the final approach track in level flight at
about 5000 feet at 0935 hours, before diverting from Palmerston North. There was a fresh
westerly wind, but little or no turbulence was encourntere

1.7.9 Passengers on ZKEY reported that no significant turbulence was encountered on the
aircraftos final approach.

1.7.10 The weather forecast supplied to the crew ofMKY which was valid from 0520 to 1800
hours, included:

Briefing Statement;

An upper southwest flow covers the country. A weak front situated to the south
west of New Zealand is expected to move nedht to lie over central South
Island by midday.

Turbulence:
Areas of occasional moderate turbulence below FL* 2b6ut and eastf South
Island ranges.

CB: NIl

Ice: Areas occasional; moderate ice 9000 to FL 180 over South Island.
Route forecasts:

Winds:

Auckland/Palmerston North: 250/21 knots at FL 100

Palmerston North/Wellington: 300/29 knots at FL 040

Aerodrome forecasts:

Palmerston North:

Surface wind: 3401/10 knots

Visibility: 30 km

Cloud: 2 oktas cumulus 2000 feet, 4 oktas stratocumulus 3000 feet
becoming 0900 to 1200: 29Q0 gusting 30 knots

temporarily 1000 to 1600 hours: visibility 70@4 rain showers, 5 oktas cumulus
1200 feet

temporarily 1400 to 1800 hours: visibility 4084 rain, 4 oktas stratus 900 feet
2000 foot wind: 30015 knots

becoming 0900 to 1200 hours: 2680 knots

QNH minimum 1008, maximum 1017.

1.7.11 The 0900 hours METAR (aerodrome report) for Palmerston North was:

ASurface /Awknaotsl: 320

Visibility: 6000 m in rain

Cloud: 2 oktas stratus 800 feet, 3 oktas stratus 1200 feet
6 oktas stratocumulus 2000 feet

temperature 1, dew point (not stated)

QNH 1011.9.0

% Although the forecast refers to FL (flight level) the transition level in New Zealand is FL 130.
24



1.7.12 The current Palmerston North autorodgrminal information service (ATIS) broadcast at the
time of the accident was f F-bEYthadadvibsed Ohaled 0857
that they were in receipt of ATIS AEchod and
correct informationAt 0905 hours the current ATI S was
advised to ZKNEY.

1.7.13 There was no requirement for ATC to pass on a change to the conditions broadcast by the ATIS
unless they involved the conditions deteriorating below minififee aircraft crew were given
the amended QNH and would have been given any significant update on weather conditions
when they contacted Palmerston Tower in the normal course of events.

1714 The ATI S broadcast fAEchoo0 fhoursinéluaddthe follewingn Nor
information:

Surface wind 290/120 knots

Visibility 20 km

Adjacent light rain

Cloud
2 oktas at 800 feet
3 oktas at 1200 feet
4 oktas at 2500 feet

Temperature plus 13

2000 foot wind 280/15

QNH 1012

1715 ATI S A F oRdimerstondNorth ssued at 0905 hours included the following information:

Surface wind 300/1:20 knots
Visibility 20 km reducing to 5000 m
Rain showers
Cloud

2 oktas at 800 feet

4 oktas at 1200 feet

6 oktas at 2500 feet
Temperature plus 13
2000 foot winl 280/15
QNH 1011

1.7.16 A SPAR (special aerodrome report) for Palmerston North Aerodrome was issued at 0835 hours
with the following information:

Cloud:
2 oktas at 800 feet
3 oktas at 1200 feet
Patches lower.

1.7.17 A further SPAR for Palmerston Norfkerodrome was issued at 0900 hours with the following
information:

Visibility 20 km reduced to 5000m in rain showers
Cloud:

2 oktas at 800 feet

4 oktas at 1200 feet

6 oktas at 2500 feet.

1.7.18 A comparison was made of the TAS values ofMKY, derived fom the DFDR data, over 70
seconds of descent on the final approach from 3200 to 1600 feet with the ground speed values
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for the same times from the ATC radar computer. This gave an average headwind experienced
by the aircraft of approximately 30 knots.

A comparison was made between the rates of descent indicated by the DFDR and ATC radar
records, and those expected by the manufacturer to result from the power settings used. This

study, based on data for an aircraft in the configuration eNEY, indicated that a downdraft
averaging some 410 feet per minute was encoun
approach.

During the last four miles the desired approach profile required a descent rate of 580
feet/minute. In still air@erage torque value of some 25 to 27% would have been required to
maintain this profile and in the prevailing orographic downdraught conditions this would have
increased to a requirement of some 37%. The average of the recorded engine torque for the
periad was approximately 20%.

Aids to navigation

Palmerston North Aerodrome was equipped with an NDB, and a Doppler VOR witsitaato
DME. The instrument approach being flown by the crew ofNEKY required the use of the
VOR and the DME.

These navigation aids were withdrawn from service shortly after the accident, as were the
aerodrome lighting and communications facilities. All were investigated by the Airways
Corporation and returned to service by them after being found to operate goriad remote
control and monitoring system fault logs recorded no defects or discontinuities during the hour
surrounding the time of the accident.

A commissioning flight inspection in August 1993 found the VOR and DME to be operating
satisfactory. Routine inspections were due every 24 months thereafter. The last flight
inspection on the NDB was carried out in November 1991, and recurrent flight inspections
were not required, providing annual ground inspections demonstrated that it met thpgiafgoro
criteria.

Air Traffic Control Radar coverage was provided by primary surveillance radar sited at
Wil sondés Road, near Ohakea, by mnesoutheastafr y sur v
Palmerston North, and at Hawkins Hill, @B southwest of Palmerston North.

On initial contact with Ohakea, Control Ansett 703 was cleared to descend from FL220 to
FL130 when ready and told that they would be

The aircraft was then cleared to 5000 fegh radar provided terrain clearance. Before the
aircraft reached that al titude, however, t he
6000 intercept the 14 DME arc for the VOR/ DME
was accompanied byapology for the approach to runway 07 not being available due to

departing traffic.

Ohakea Control then instructed another aircraft which was approaching from Wellington to
stop its descent at 5000 feet .abnd to expect i

Meanwhile the Captain acknowledged the instruction to stop the descent at 6000 feet and
checked with the First Officer fAand the MSA o

As they completed the fAdescentcaanlde da, p pfir Aopapcrhoda c
the arco which the Captain ackmoewleend gheudnh dwietdhd,s
mi ni ma??o The First Officer agreed.



1810 At this time the Ohakea Controller advised t
VOR Approach Runway 25...0 which received th
25 approach. . . 0.

1811 The Captain of Ansett 703 then said to the F
altitude. 0 The FifAnétheof Coonerobdkel)nbdsaayian
approach yet though, has she, only c¢cleared u

1812 The Captain responded, Abut once you are on
thing to your minima. &iShehaiRKinrbdt cOfefairc airs f &
t hough. The Captain acknowl edged, ANoO. | s

1813 On his own initiative the First Officer quer
mai ntain 6000?20 to which Odbdekeanteospontedar

1814 This prompted the First Of ficer to rnmenar k, i
or fifty hundred it is actually on the arc h
argue. o0

1.8.15 Ansett 703 washen cleared for the VOR/DME Approach Runway 25 and given the Palmerston
QNH of 1011 hPa.

1.8.16 Approach Control service to ZKEY was the responsibility of Ohakea Control. Normally, but
not necessarily, they exercised radar control until the crewtezptihat they were established
on the Palmerston North 25 Approach. This radar control was effected either by monitoring the
aircraftdos own &Y, orpyarddar vestoringacsenswre separatfol from any
other aircraft was maintained. tAbugh the RTF guard was transferred to Palmerston Tower
when the aircraft reported they were established on the 25 Approach, Air Traffic Control
service to the aircraft remained the responsibility of Ohakea Control until the aircraft reported
Avisual 0.

1.8.17 The radar data was recorded at the Christchurch Air Traffic Control Centre. The recording of
ZK-NEY was of good quality until it faded, probably because of masking as the aircraft
descended close to high terrain. The last return was at about 8dDRE2.11 hours, about
half a nautical mile from the accident site.

1.8.18 The radar recording included Mode C data, identifying the aircraft and adding time and
transponder altitude to each return.

1.8.19 The printout of the radar recording (see F&g8) showed that the aircraft had descended
around the 14 DME arc and had turned to intercept the final approach track normally at 5100
feet, at 0919.12 hours. On the final approach the aircraft was left of the specified track of 250
~ M to the VOR, being initially about one degree right of track, then crossing and maintaining
about two degrees left of track to the last return. The Mode C altitude data showed a
continuous descent through 2500 feet at 9 DME, to 1800 feled &gt return.

1.8.20 The study of the radar recording after the accident showed that the Mode C altitude data on the

final approach, in conjunction with the airc
to monitor t he vaththednsteumeantéagproach prgrddureawhite & was being
carried out.
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Because of the potential such monitoring had to alert the crew that their aircraft had descended
below the minimum stedown altitudes of a VOR/DME approach, the applicaiteT raffic
Control service procedures were investigated.

The primary purpose of providing an Air Traffic Control service was to prevent collisions
between aircraft and to maintain an orderly flow of traffic.

When an aircraft reported it wastablished on the final approach of the instrument approach
procedure, RTF guard was passed to Palmerston Tower for the purpose of updating the crew on
the | ocal weather and surface conditions. U
provision of Air Traffic Control was retained by Ohakea Control but because the aircraft was

then on a pileinterpreted procedure the use of air traffic control radar was not necessary in

order to exercise that control.

Palmerston Tower was not egped with any radar facility, although the installation of a tower
radar was planned at the time of the accident. The purpose of such a tower radar was to assist
the Aerodrome Controller with flow control in his task of separating aircraft near the

aerodome which was done essentially by visual means.

While the radar system did generate enough data to monitor aircraft on instrument approaches,
the Air Traffic Control system was not so tasked. This was because instrument approaches

were pilotinterpreted procedures, with no requirement for radar control. Radar provided traffic
separation for each aircraft until commencement of its approach, and it was transferred to
Aerodrome Contr ol once the aircraft reported

Such monitoring, whe practised overseas, generally dedicated one controller to each flight for
the duration of its approach, and for that controller to have displayed the relevant approach
chart for reference. Ohakea Control provided Approach Control to three differedtamnes,

each with different approach procedures. The task of monitoring instrument approaches was
thus not compatible with the normal task of controlling other aircraft (sometimes six or more)
within a 30 nm radius for which the unit was establishedprdgide such monitoring would
require a substantial increase of controllers and other resources.

A minimum safe altitude warning system (MSAW) has been designed for some ATC radar
installations. The AIRCAT 2000 system purchased in 1991 by theags Corporation did not
have such a system available at the time it
AIRCAT 2000 system is still in the developmental stage.

The Airways Corporationés assess neletusefolin MS AW
the future it had not reached the stage where it was sufficiently reliable. While they intend to

review devel opments on a continuing basis, a
manufacturers and the CAA as they arise, they remainechoé vi ew t hat it i s
responsibility to monitor the aircraftés alt

liability issues of accepting any responsibility for aircraft altitude monitoring before
considering the implementation of suchtsyss.

Communications
Radios

The aircraft was equipped with two King KTR908 VHF radios, VHF 1 and VHF 2. All
communications were on VHF radio and were satisfactory. Air Traffic Service tape recordings
of the frequencies used during the flighere available, and a transcript was produced by the

Air Traffic Service for the Commission. At the time of the accident both VHF radios were
selected to 120.6 MHz (Palmerston Tower).

29



30

CAA

PALMERSTON NORTH ELEV 149
VOR/DME RWY 25 RWY 25 THR ELEV 148
OHAKEA CONTROL PALMERSTON TOWER UNATTENDED
125.1 128.5 2634 120.6 121.7
1 T T -
HOLDING PM/WVL
..... 1582+ 157
B L
*-..QQ T 04’6'
n79. 3402 Iy
ns- .35”“ ‘%
PALMERSTON 3455+ -(
NORTH oo
113.4 PMm 81 73 A o=
" T 193 00,
F 175 383 1409 \g; AR08\
A :WOODVILLE (WVL)

X 250° e A 25

. L1730
N
e e
"ia’PM DME
s SA 25NM PM
=0 E175°30° E15 40 E V7550 E176°00° M
] 1 1 n 1 1 L 1
(-
- Pal ton North QNH
b4 \‘i:\eenun:l:::iruhle use Aircraft holding ot WOODVILLE
> Ohokea QNH ond odd PM moy descend lo 4600 when
g ‘O:‘eo m MD:': ° VOR/DME established INBD for APCH
= ee ’ 14 DME
e 1
E ... By
.g o PM 5600 070" ? DME "7— 5000
a 2500 ( or as instrucled 701}4-.‘ H -_4'250\: I r
2 =~ o 7500 S |
5 500 o 12 | :
[ S i
T T T T L] L] Ll T L T T T T
] 2 4 [ 8 0 12 14 PM DME

DME DIST MAPY| 1 2 3 4 5 6 7 8

9 10 1 12 13 14

Advisory Altitude 5% | MDA | 690 | 990 |1300 | 1600 | 1900 | 2210 2510 | 2820

3120 | 3420 | 3730 | 4030 | 4330 | 4640

Category A ‘ B

c | D

o | VORDME 660 (511)-2000 660(511)-2800

8 Cirdling 660(511)-2000 l 660(511)-2800 960(811)-4800 |1320{H?1]-4800
PALMERSTON NORTH  _134°PM81 VOR/DME RWY 25
2 MAR 95 © Airwoys Corporation of New Zecland Limited



1.9.2

1.10

1.10.1

1.10.2

1.10.3

1.10.4

1.10.5

1.10.6

1.10.7

1.10.8

1.10.9

1.11

1111

The only RTF communications to and from the aircrafiry the approach were between it

and Ohakea Control.

Aerodrome information

Palmerston North is a public aerodrome located two nautical miles (3.7 km) north of
Palmerston North City at an elevation of 149 feet amsl. It has a single tanmmayrl522 m

long, oriented 069/249 degrees magnetic. Runway 25 was the runway in use at the time of the

accident.

The aerodrome is situated on the ilying Manawatu Plain between the central North Island
mountain ranges and the west coast 1§3®3 km) away. The Manawatu Gorge, six nautical

miles (11 km) east of the aerodrome, separates the Tararua and Ruahine Ranges which are
oriented soutlwest/northeast. These ranges rise to about 5000 feet within 25 nm (46 km), but

in the Manawatu Gorgarea the terrain is generally up to about 1500 feet amsl. This area is

designated mountainous terrain.

Palmerston North Control Zone/D extended from ground level up to 1500 feet around the
aerodrome, and up to 2500 feet in the Manawatu Gorgearetmn nine nautical miles east of

the DME. The accident occurred within this part of the Control Zone.

Ohakea Terminal Area/C, specified as transponandatory airspace, extended above the

Control Zone to 9500 feet.

Air Traffic Control services at the time of the accident were approach control and radar
provided by Ohakea Control, and Aerodrome Control provided by Palmerston Tower.

The Palmerston North VOR/DME Runway 25 instrument approach procedure (Figure 4), was
introduced inl994. Before its introduction instrument approaches were oriented for Runway

07, requiring a circling approach if Runway 25 was in use. Increasing traffic density, with

delays occurring between approaches for 07 and departures from 25 in IMC, |ate&igits

It was designed as a straightprocedure with DME stepdowns, to be used, principally, with a

DME Arc initial approach segment, although an outbound initial approach with a procedure

turn could be used.

Because of the high minimusafe altitudes over the mountainous terrain in the area, and the

need to limit the steepness of the approach gradient to 5% in the final and intermediate

segments, the procedure design did not provide a level intermediate segment for an aircraft to
deceleate before commencing its descent on the final approach.

The procedure was designed by Airways Corporation and approved by CAA in 1993. The

design (Figure 4) met the criteria of ICAO PAXIPS Volume Il.

Flight recorders

Cockpit voice recader

The aircraft was equipped with a Fairchild model A100A CVR, serial number 51656, part

number 93A100-8 0 ,

whi ch

was

mounted

aft

of

t he
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1.11.2 The CVR was of the nominal 30 minute duration, endless loop typecorded on four tracks,
allocated as follows:

Track:Captainés fAlivedo microphone and headset si
Track 2 Passenger Address system.
Track 3 Flight deck area microphone.
Track4Fi rst Officerds fAlived microphone and hea:

1.11.3 The CVR was recovered from the aircraft at the accident site. The tape was undamaged and a
satisfactory replay was obtained by the Australian Bureau of Air Safety Investigation (BASI).
The audio quality of the CVR was good, and a full transcript wadupestifor the nominal
thirty-minute duration of the recording.

1.11.4 The relevant extracts from the CVR transcript are shown in relation to the DFDR information
in Appendix A.

Flight data recorder

1.11.5 The aircraft was fitted with a Lockheed model E@igital Flight Data Recorder (DFDR),
serial number 3075, part number 10077A500, with a recording duration of 25 hours on Mylar
magnetic tape, and a Teledyne flight data acquisition unit (FDAU). The DFDR was mounted
alongside the CVR, aft of the aircldafs r ear pressure bul khead.

1.11.6 A total of 25 parameters and eight discrete events were recorded. The parameters included:

pressure altitude,

computed airspeed,

magnetic heading,

flap position,

spoiler position, and

engine torque values (left and right

The radio altimeter parameter was not recorded.

1.11.7 The DFDR was recovered from the aircraft at the accident site. The record was undamaged and
a satisfactory readout and analysis was obtai
readout gality was good, and a printout of the various parameters was produced.

1118 Appendi x A shows a plot of the aircraftds com
engine torgque Vv al ‘uefesenca fgom tha ipittal ingpacti MhEee ! t i me 0
reference used was the ATS audio recording of the VHF communications with Ohakea.control
The figure shows these plots commencing from 5792 feet as the aircraft passed the 050 radial
from PM VOR, 256 seconds before impact with the terrain.

1.11.9 The record of the DFDR shows that the engine torque was reduced to flight idle at an altitude
of about 4800 feet, some 13.5 miles DME from Palmerston North, and left at that setting until
the First Officer call ed i biswpoiptth®dndgine erquejvasst oV
increased to about 33% for twenty seconds before it was reduced again to 24% for 30 seconds
then further to flight idle with a trickle increase back to 10% over the next 30 seconds after
which the undercarriage warning h@ounded and the Captain increased the power to 35% at
which value it remained until impact.

New Zealand requirements for flight recorder installation in aircraft

* The DFDR plot has VHF1 and VHF2 discretes. These were used to marry the CVR, DFDR and ATS audio
recordings.
® ATS audio ad radar time injections have an ACNZ standard of plus or minus 10 seconds each.
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CVR

1.11.10 At the time of the accident there was no CAA requirement for New Zealarstdenegi aircraft
to be fitted with a CVR.

1.11.11 The contract negotiated between Ansett New Zealand and NZALPA required in paragraph 4.3

i.....Cockpit voice recorders shal/l only be
installed inthe airclat by t he State and enforced by | egi

DFDR

1.11.12 New Zealand Civil Airworthiness Requirements Airworthiness Standards, C4, paragraph 2.2
stated that:

Each turbine engined air transport aircraft with a maximum certifieddtikeeight
greaterthan 5700 kg shall be fitted with an approved flight data recorder ef non
ejectable type, unless the aircraft is a newly acquired aircraft being ferried to a base
where a flight data recorder is to be fitted. The flight recorder shall be capable of
recordng against a time scale the following data:

Indicated airspeed

Indicated altitude

Magnetic heading

Vertical acceleration

Pitch attitude (if a suitable source is available to the aircraft).

1.12 Wreckage and impact information

1.12.1 The VOR/DME Rumvay 25 Approach to Palmerston North Aerodrome crossed a low range of
hills lying between Woodville to the east and the Manawatu Plain. On the eastern side of the
hills the lower slopes are steep with busdd faces interspersed with many short gulliess an
longer creeks, blending into typically undulating rough hill country pasture at a higher level.
The western hillsides comprise relatively gentle slopes of open grazing land descending to the
Manawatu River.

1.12.2 ZK-NEY collided with the upper slopd the hills on the eastern side some 740 m east of a
microwave tower while flying the approach path 8 nm (15 km) from the threshold of runway 25
at Palmerston North Aerodrome.

1.12.3 The accident occurred on private farmland which was divided by postieméences for
grazing. The various areas involved in the impact sequence and the pieces of wreckage were all
located in one large hillside paddock. (See Figure 5.) The paddock included two gullies and
intersecting spurs of high ground rising toward kiltop. The principal impact zones and
general wreckage trail followed an uphill pattern over open grassland, although items of
wreckage were distributed into gullies during the accident sequence.
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1.12.4 The initial ground impact occurred as ti@sewheel of ZKNEY contacted a gently rising
grassy knoll which had an overall-gfppe of about’5 The aircraft was approximately level
laterally at the time.

1.12.5 Scrape marks extending over a distance of nine meimat, flecks and small items of debris
from the fuselage skin showed that the underside of the aircraft struck the knoll subsequently.

1.12.6 The limited extent, and shallow scoring of the short cropped grass, indicated that the fuselage
ground contact ithis area was brief and involved little structural distortion. The alignment of
the score marks showed the aircraft to have been tracking o253

1.12.7 The surveyed elevation of the initial impact point was 1272 fest.am

1128 The ground dropped away steeply to the | eft
engine assembly, including the fully extended and locked down left main undercarriage, to
clear the terrain.

1.12.9 The ground to the right of tHenoll sloped upwards. The smooth grass surface retained a series
of well-defined slash marks, which had been produced by the right propeller, about 100 mm in
depth and 1050 mm apart. I'n nor mal cCircumst
rotatng at 900 rpm at this stage of the approach. At 900 rpm the distance between the propeller
slashes was consistent with a ground speed, at initial ground contact, of 122 knots.

1.12.10 As a consequence of the ground strike, the majority of items recbaetee commencement of
the wreckage trail were widely scattered fragments from the tips and outer portions of the right
propeller blades.

1.12.11 The grass in the location where the right main undercarriage, had it been extended, would have
made groundontact, was undisturbed. The absence of any tyre marks, which in the case of the
nose undercarriage ground contact were clear and unmistakable, established that the right main
undercarriage had either been held up by the uplock or had not descendedidgr fer the
wheels to strike the ground. The normal ground clearance of the propeller tips with the main
wheels on the ground is 37 inches (940 mm).

1.12.12 While the impact forces at the point of first ground contact were light, the brief rollingatont
of the nosewheels on the upsloping knoll probably resulted in a positive fuselage pitch change
and assisted in deflecting the aircraftods fI
continued for some 42 m on an ascending path of abdéfbre the right wing tip gouged the
soft earth of the nearby hillside for seven metres.

1.12.13 Approximately 28 m further on and 70 m beyond the grass knoll, the aircraft struck a terraced
grass spur which had an upslope, in the ithpaea, of about 30 The orientation of the spur
was such that the major impact was absorbed
wing assembly. Three of the four already damaged right propeller bladesedietiarh their
hub and a foumetrelong section of the right outboard wing flap, together with smaller
portions of other components from the lower fuselage and right side of the aircraft, were strewn
over this impact area.

1.12.14 The subsequent scattdrassorted items of wreckage as the aircraft continued up the hillside,
beyond this major impact area, showed that significant structural disruption and weakening had
taken place, including the loss of integrity of the rear fuselage/tail assembly adtpyEdsure
bulkhead.

35



1.12.15

1.12.16

1.12.17

1.12.18

1.12.19

1.12.20

1.12.21

36

The aircraft had yawed to the right as a result of the impact forces, and after lofting some 60 m
across a gully it struck the hillside again. During this second major impact, the tail section
separated, and the entire lefhigy assembly, including the engine and extended left main
undercarriage, broke away from the fuselage. The tail section fell onto the hillside
approximately 14@n upslope from the initial impact point.

The left wing and engine assembly slid ireeralong the hillside in the general direction of the
aircraftodos travel before coming to rest 200 m

The damaged fuselage section comprising the flight deck and cabin, with the remains of the
right wing andright engine installation loosely attached, continued uphill until brought to rest
against a bank on the hillside, having traversed a total distance of about 235 m from initial
impact. The fuselage was slewed through some 456 lay across the slope on a heading of
040 M partially rolled onto its left side, at an elevation of 1345 feet amsil.

I nformation from the aircraftés flight deck i

ifThe power | flly®wad Wk coaditibndevens were similarly

forward, in the maximum propeller rpm position. However, the positions of these

|l evers fias foundodo di d-impactconfiguatosduatothel y refl ect t
extensive disruption which had agced during the accident sequence.

The flap selector lever was in th@detent. The pointer of the Flap Position
Indicator, mounted in the instrument panel, indicated that the flaps were up.

The Captainds and Fir st Candpoicter displayofal t i met er s pr
barometrically corrected altitude using information from the air data computer. The

subscal e of the Captainbds altimeter, as found, we
1010 hPa. Thesubc al e of t he Fi r sttoIdiofhiPac Bathbs al ti met er
altimeters, by drum and pointer, indicated 1260 feet. A failure flag was showing in

front of each altitude counter.

The standby 6b ar-scaeesetiing wad 10h1lhPa. het er sub

instrumentds drum anféeettpointer display read 1470

Static So ce

The Captainés and First Off S ur
se d to ONORMALG.

e
independently, were both c

© O

icer
Il ect
The undercarriage selector |l ever was selected
Lock Release knob was its uppermost position.

Alternate undercarriage extension controls were located in the flight deck roof above the First

Oof ficer, and in the floor area to the | eft of
sustained considerable disrigot and the plastic trim surrounding the Landing Gear Alternate

Release Door and the associated L/G Down Select Inhibit Switch had collapsed. The Inhibit

Switch incorporated a hinged cover to guard, under normal circumstances, against inadvertent
switchat i vati on. The I nhibit Switch was found i
closed over it; however, subsequent closure of the guard during the impact sequence would

have moved the switch to the O6NORMALG positio

The Landing Gear Alternate Release Door was open and the Main Gear Uplock Release Handle
was hanging down, exposing some 750 mm of the release operating cable, to which the handle
was securely attached. Significant structural distortion @figpulley locations and cable

runs, and tensile overload failures of the cable installation caused by the aircrafippreak

rendered it impracticable to determine conclusively tharmppact integrity of the cable release
system. There was no eviderfioand to suggest that it was not capable of satisfactory

operation.



1.12.22 The damage and disruption precluded determination as to whether the Main Gear Release

Handl e had been pulled in flight to tajee seco
the uplock latch fromthelemount ed rol |l er and allow the &6hu
commence descending). However, the aft doors of the intact left engine nacelle were fully

open, and damage to recovered portions of the aft doors from tih@aicelle indicated that

they were also open at impact. This confirmed that the alternate extension sequence had been
activated to at least the first stage by the pulling of the uplock release handle. The uplock roller
was not in the uplock latch on thight main undercarriage.

1.12.23 The Landing Gear Alternate Extension Door, located on the flight deck floor, was fully open.

1.13

1.13.1

1.13.2

1.13.3

1.13.4

1.13.5

1.13.6

1.13.7

The socket of the hand pump assembly, accessible with the panel door open, was unobstructed.
The pump handle was lying oretbollapsed coaming adjacent to the flight deck window to the

l eft of the Captainds seat. The pump handl e
the First Oof ficer, its |l ower end | ocated in
bungee cord. No damage had occurred to the cup or bungee retaining assembly, providing
supportive evidence that the pump handle had been removed from its stowage prior to ground
impact.

Medical and pathological information
Impact and injury characteristics

The aircraft flight deck and cabin received at least two major impacts with a large vertical
deceleration and a deceleration along the longitudinal axis. The result of the impact forces
threw the occupants forwards and downwards, injutiegcrew and most of the passengers.
Extensive damage was inflicted on a number of the passenger seat mountings but in the forward
part of the cabin this did not result in the seats breaking free.

Both wings broke away from the fuselage, imposirgjor torsional forces on the fuselage in
the areas adjoining seat rows 4 to 8 and significant lateral forces on the seats.

Prior to coming to rest the lower part of the fuselage structure failed and split longitudinally,
resulting in a height diffrence of up to a metre between the right and left halves of the cabin
floor.

The aircraft rocked significantly during the impact sequence causing many passengers to
sustain substantial contacts between the fuselage, or other passengers, haddhgir
shoulders, chests and arms.

During the initial vertical impacts, many of the mountings for the cabin ceiling and the baggage
lockers failed, resulting in a partial collapse of the ceiling and lockers. Most of the disruption
to the baggagetkers occurred in the wing root area.

Debris and some aircraft structure intruded into the cabin during the deformation of the
fuselage The greater localised forces in the wing root area transmitted through the seats
resulted in a greater sev@gritf injury to passengers seated in rows 5 to 9.

The relationship of injuries to the defor mat.
accurately with the calculated forces of the impact sequence detailed above. (See Table 1.)
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Seat
Row

10

38

A B F G

Unoccupied Unoccupied Unoccupied Fatal injuries (unrestrained)
SB: Missing. SB: Deformed SB: OK SB: Deformed.
SS: Intact, base missing. SS: OK SS: Deformed due to fuselage
Extensive bulkhead damage. damage.

Fractured ankle. Crush injuries to fingers Unoccupied Fracture lumbar spine and righf
shoulder

SB: Minor damage. SB: Deformed laterally. SB: Deformed. SB: Minor damage.

SS: Minor damage.

SS: Broken off.

SS: Intact.
Result of loose articles.

SS: Intact

Minor facid injuries and neck
strain

Unoccupied

Post accident burns

Chest injuries

SB: Deformed.
SS: Intact.

SB: Deformed.
SS: Rear seat leg damaged by
direct rear impact.

Seat ejected from aircraft

Seat ejected from aircraft.

Mild concussion Unoccupied Unoccupied Broken collar bones, right
shoulder and ribs
SB: Intact. SB: Intact. SB: Missing. SB: Missing.
SS: Damaged at rear from SS: Damaged at rear from SS: Intact. SS: Intact
impact. impact.
Unoccupied Unoccupied Unoccupied Spinalinjury
SB: Intact. SB: Deformed SB: Missing. SB: Deformed.
SS: Intact. SS: Minimal buckling. SS: Buckled.

Chest injuries

Unoccupied

Unoccupied

Fatal back and head injuries

SB: Damaged.
SS: Broken free and severely
damaged.

SB: Damaged.
SS: Broken free and severely
damaged.

SS: Broken at base and ejected
from aircraft.

SS: Broken at base and ejected]
from aircraft.

Broken ankle and index finger Fatal injuries, head neck and Unoccupied Unoccupied
chest
SB: Intad. SB: Intact. SB: Intact. SB Deformed.
SS: Broken high on legs. SS: Broken high on legs. SS: Intact. SS: Lateral damage due to

Uninhabitable space due to flool
intrusion.

deformation of fuselage.

Neck and head injuries

Unoccupied

Unoccupied

Unoccupied

SB: Deformed.

SS: Broken at floor.
Mounting indication major
forward and lateral loadings.

SB: Deformed.

SS: Broken at floor.
Mounting indication major
forward and lateral loadings.

SB: Severely damaged.
SS: Intact.

SB: Severely damaged.
SS: htact.

Unoccupied

Unoccupied

Right fractured ribs

Bruising

Parallelogram deformation
indicating severe lateral impact.

Parallelogram deformation
indicating severe lateral impact.

SB: Intact.
SS: Intact.

SB: Deformed.
SS: Intact.

Unoccupied

Unoccupied

Fractured lumber spine.

Fractured femora

SB: Intact.
SS: Intact

SB: Affected by rear bulkhead

damage.

SS: Some arm rest damage and
minor seat deformation.

SB: Affected by rear bulkhead
damage.
SS: Minor deformation.

SS: Severéeformation from
fuselage damage.
SS: Similar.

Table 1

Key: SB = seat back, SS = seat support
Relationship of injuries to cabin occupants with seat damage and seat position



1138 Most of the occupantsd i njretothehsad, néchand chedti n g
Passengersd injuries to the | ower | imbs fr
suggesting there was relatively little flailing.

t
on

1.13.9 Many of the head and facial injuries were sustained early in the irs@geence when
restrained seat occupants were thrown forward onto the back of the seat immediately in front of
them. These injuries often caused minor concussion which in some passengers caused a brief
period of unconsciousness or confusion; this togetiitbrexit obstruction or entrapment,
delayed emergency exit from the aircraft onto the hillside after the aircraft came to rest.

1.13.10 Some injuries were caused by contact with loose and penetrating objects entering the cabin area
normally occupied bpassengers and crew.

1.13.11 Both of the pilots remained conscious but were incapacitated by serious head injuries.

1.13.12 The flight attendant was leaning over the back of seat 1G facing rearwards at the time of the
impact and was throwntothe floars t ai ni ng f at al i njuries to h
rearward facing seat was adjacent to the front left exit door facing seats 1A and 1B.

1.13.13 The other two immediate fatalities involved passengers seated in the resgatiich of the
aircret. One was thrown, in his seat, onto another seat two rows forward, sustaining major
chest injuries. The other died from chest injuries sustained while still restrained, due to
additional localised impact loads from seat dislodgement.

1.13.14 The latte two fatalities were due to impact forces, well in excess of the survival design
parameters, sustained either due to direct injury or through seat mounting failure.

1.13.15 One further fatality occurred involving a passenger who, while waiting outsdartraft,
became enveloped in a small, sHored fire which erupted at the rear of the right engine
nacelle. He survived initially but died 12 days later in hospital from extensive burns.

1.14 Fire
1.14.1 Postimpact fire had occurred in a numberaséas during the accident sequence.

1142 Foll owing the aircraftods initial contact wit
adjacent hillside and the fuselage and right engine then struck the slope.

1.14.3 The progressive rapid disruptiofthe right wing outboard structure released a large volume of
fuel from the right tank, and scorching of the grass over a widespread portion of the impact
zone indicated that a flash fire had ensued.

1.14.4 Of the sources of ignition, the most likelyagran exposed flame from the right engine exhaust
ducting which sustained major damage and disruption at impact. Burn marks and sooting on
items of wreckage scattered in this area and beyond suggested that in addition to the overall
effect of a transitorfireball due to the ignition of misted fuel, small isolated pockets of
puddled fuel had ignited and had burned for a longer period.

1145 The aircraftés vertical and horizontal tail
occurrence of a siilar brief flash fire in the area of the second major impact further up the
hillside where the already weakened empennage and left wing and engine assembly separated
from the fuselage structure. It was also likely that some sooting and fire damagedrirsutt
immediate or subsequent burning of fuel droplets deposited on the tail surfaces when the right
wing fuel tank was first ruptured.

1.14.6 The impact sequence was such that the left wing broke away from the fuselage in the region of
the centre seaih. The left fuel tank bay located outboard of the engine nacelle sustained
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1.14.7

1.14.8

1.14.9

1.14.10

1.14.11

1.14.12

1.15

1.15.1

1.15.2

1.153

1.154

40

minimal damage resulting in only a minor leak. A considerable quantity of fuel remained in the
left tank until the aircraft wreckage was removed from the accident site threafaaythe

accident. Fuel from the left tank did not contribute to the fire. There was no significant sooting
or fire damage on the separated left wing and engine, indicating that the effect of the flash fires
at the major impact locations was confinedtte right side and rear of the aircraft.

Survivor reports indicated that after the fuselage had come to rest a small ahdeatening

fire was observed burning on the right side of the aircraft. The broken centre section and
inboard portion bthe right wing, although almost detached from the fuselage, still lay across it.
The right engine nacelle and remaining structure of the outboard wing had collapsed onto the
ground. Due to the angle at which the wreckage was lying it was likely gidtiaéfuel was

pooled in the vicinity of, and beneath, the rear of the right nacelle.

The exhaust duct had separated from the rear of the right engine. The fire which persisted in
this area may have been sustained due to the proximity of theyedmagine and its hot
section component parts.

After a number of survivors had made their way from the aircraft, the existing fire flared up
suddenly in an explosive manner engulfing an extended area. Although it diminished in
intensity quickly,it was this intense and unexpected conflagration that trapped and enveloped a
nearby passenger.

Site examination and the evidence of survivors indicated that, with the exception of the fire
adjacent to the aircraft fuselage, other outbreaks @fiflrich occurred during the impact
sequence were relatively shdisted, and seHextinguished.

No attempt was made by the survivors to use the on board portable fire extinguishers on the
small fire in the right wing area.

Rescue actividis, undertaken approximately one hour after the accident, did not involve fire
suppression as the fire in the right engine nacelle area had burnt out.

Survival aspects
Rescue operations

At 0926 hours Palmerston Tower alerted the PoliceAtiport Rescue Fire Service, the New
Zealand Fire Service and Palmerston North Hospital, that a®aksbraft had gone missing
during an instrument approach to Palmerston North Aerodrome. This action followed
unsuccessful attempts by the Tower and Oadkentrol to contact Ansett 703, and after
confirming with Ohakea Control that the aircraft had disappeared from radar.

The emergency services notified by the Police included the Fire Service, ambulance, Civil
Defence, the Palmerston North Airp@isaster Team, the Airport Rescue Fire Service, the
Airport Medical Officer, Palmerston North Hospital, and the rescue helicopters.

As the exact location of the aircraft was not known, the emergency services were instructed to
assemble together atspecific point and await further instructions. Nine ambulances, each

with a crew of two, responded. The Fire Service dispatched three appliances, a command
vehicle and a tanker, and the Police sent 30 personnel. The Airport Rescue Fire Service also
provided a vehicle and personnel.

The search was centred initially on a position equating to four nautical miles final for runway
25, which was where the Ohakea Air Traffic Controller involved thought the aircraft was most
likely to be. A ground seeh by Police and rescue vehicles was augmented by a helicopter

from Palmerston North at 0939 hours, and a second helicopter from Hastings at 1000 hours.



1.15.5 A few minutes after the accident, a passenger from the aircraft used his portable cellular
tetephone to make an emergency call to the Pol
paddock with no road access. The Palmerston Surface Movements Controller then made
telephone contact with the passenger and was able to ascertain the cofdittosurvivors:
that they were on a grassy hill top and in cloud with limited visibility and their position was
indeterminable. He gave them advice on survival strategy while the search progressed, and also
obtained a description of the only significd@ature visible in their vicinity, which was a large
stock pen.

1.15.6 From telephone inquiries of local farmers, the probable access road to this stock pen was
discovered and ground vehicles were directed to it. The controller also got the passenger to
report to him when the sound of a helicopter was heard. This information was relayed to the
helicopters by RTF, thus narrowing their search area to some extent. The effectiveness of this
process was reduced by the presence of two helicopters betwedntidhpassenger could not
differentiate.

1.15.7 The two helicopters were instructed to search initially on the Ashhurst side of the Manawatu
Gorge and then the Woodville side of the gorge. The helicopters searched both visually for the
aircraft and elettonically for its ELT.

1.15.8 One helicopter had been searching visually at low level, below the cloud base and hence below
the accident site, while the other searched electronically at altitude, in or above cloud. When
they were both able to receiveettveak ELT signal on their homing equipment, and were in
mutual visual contact, the pilots were able to track to the ELT by Haxiéng over the hilly
terrain, in cloud and poor visibility. Despite the flying conditions the wreckage was located at
approxmately 1019 hours.

1.15.9 Police and paramedic personnel on the helicopters weteaaféd near the wreckage, and both
helicopters then flew to Palmerston North Hospital to collect medical staff and return them to
the scene. Four further helicopters lha@n instructed to assist and arrived at the site to help
with the evacuation of the injured, and for general transportation. The ground vehicles arrived
a few minutes later.

11510 Treat ment and rescue of the adelaycraft dés occup

1.15.11 At 1022 hours a road block was established at Hall Block Road and a medical trailer proceeded
up this road to the scene. A command post was established on the crest of a hill near the
accident site at approximately 1039 hours. On arevéhe road block the Airport Medical
Officer assisted the ambulance staff before proceeding to the site.

1.15.12 A doctor on site assisted with the triaging of the injured, and the survivors were transported by
helicopter to the ambulances stationedriea road block or were flown direct to Palmerston
North Hospital. Some of the more seriously injured were transported by helicopter to
Wellington Hospital. The first survivor arrived at Palmerston North Hospital by helicopter at
about 1100 hours and theest survivor arrived by road ambulance at 1207 hours.

1.15.13Further assistance was provided by the Army. The Salvation Army and members of other

volunteer organisations who arrived at the scene during the proceedings also offered their as&istance.
contingency force at RNZAF Base Ohakea was put on standby at the request of
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Figure 6a
View of passenger cabin looking aft

Figure 6b
View of flight deck



1.15.14

1.15.15

1.15.16

1.15.17

1.15.18

1.15.19

1.15.20

1.15.21

1.15.22

1.15.23

1.15.24

the Airport Medical Officer and was stood down when the last of the survivors had been
removed from the accident scene.

The deceased were removed from the scene by 1500 hours.

A Victim Support Group was mobilised by the Police and sent to Palmerston North Aerodrome
and the Palmerston North Hospital to assist as required.

The Air Traffic Control Radar recording, when subsequently studied, showed information
which had the potential to assist with the search for the aircraft after the accident, had it been
available quickly. Because of this, the necessary procedot#dim a playback of the

recording was investigated.

When a request for a playback of current radar data was made, the first step was to switch from
the active computer to a standby computer, which occupied a minimum of five minutes. The
recordel data, in eight files, then had to be down loaded from the hard disc storage to a tape.
The tape then had to be searched on a playback machine to find the appropriate data.

The normal minimum time required before a radar recording could begtirdassay the data
was about 40 minutes, but could be up to 1 hour 40 minutes, and at least 15 minutes extra
would then be required to find the relevant information and notify the RCC.

The Airways Corporation did not have an early radar recgrsiarch arranged as part of their
standard response system, but facilities and personnel were generally available to accomplish
this should it be requested.

Post accident survival factors

The limited involvement of the fuselage in the piogpact fire increased the peshpact

survivability. Apart from the shotived fire which occurred in the area of the right engine,

most of the spilt fuel was consumed in two flash fires early in the impact sequence. Significant
delays in effecting emergepegress were experienced by some passengers because of seat
dislodgements and an accumulation of debris in the cabin. (Figures 6a and 6b.)

The door at seat 1G was opened by the impact forces and the window exits at seats 4A and 4G
were also useds exits as was the large opening caused by the failure in the left wing root area.
The large opening also enhanced the light level in the interior of the cabin, despite the overcast
sky and fog conditions.

Exit from the aircraft was impeded bigbris from loose seats, and by the collapse of the roof
section in the migtabin area. This situation resulted in some passengers being trapped in the
aircraft for 30 to 60 minutes after the accident.

The shelter of the fuselage probably pregdcsome of the more seriously injured from
exposure to the weather and consequential hypothermia.

As the initial concussed and dazed state of the more able survivors wore off, some became
active in caring for the more seriously injured. At least looked for a first aid kit but the

lack of a clear indication of its existence prevented it being found. Others helped extricate the
remaining individuals trapped in the wreckage and located items to act as insulation from the
chilling wind and rain.Aircraft insulation and scattered clothing were gathered for this

purpose.

43



1.15.25

1.15.26

1.1527

1.15.28

1.15.29

1.15.30

1.16

1.16.1

1.16.2

1.16.3

1.16.4
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Survivability

The energy absorbed by the aircraft structure and the extended stopping distance made the
impact survivable.

In most cases the energy absorbinppse of the seat supports which permitted continued
restraint of seat occupants in the front and rear cabin also promoted survival. Seating design
and mountings in these areas performed in excess of the normal design parameters. Seat
structure and mouimg failures resulted from additional laterally transmitted forces associated
with the failure of the structure in the wing root area. More injuries would have occurred due
to the longitudinal split in the fuselage had seats 4F to 8F been occupied.

Despite failure of the internal roof trim and overhead baggage locker mountings throughout the
fuselage the lockers remained latched, reducing the potential for injuries from loose objects.
Although the habitable spaces in the forward cabin were egldiacthe survivable minimum,
serious injuries were avoided in this area.

The hostile weather conditions on the exposed hillside caused considerable distress to the
surviving passengers. Once the pastident fire had died out and the area heghlmade

safe, it would have been appropriate to use the cabin area for shelter, had any longer delays in
rescue been experienced. In this case lack of shelter did not affect the survival rate.

The aircraftés t wo f dckesldcates inthe farwardsightwahinereas t o we d

Their location was indicated by a small green cross. Their existence was not mentioned during
the passenger safety briefing nor on the safety briefing card. Neither was located by the
survivors or those whoame to assist in the rescue of the occupants subsequently.

Many members of the public are trained in, and would have been able to administer, first aid
given the appropriate equipment. Aircraft first aid kits were available but their locetwas

not marked clearly. The need for discretion in marking the location of these kits has been
minimised since the removal of narcotics from them post 1987 reduced the risk of their theft.

Tests and research
The undercarriage

Following theaccident the right main undercarriage uplock assembly and the associated roller
from the right undercarriage leg were transported to Canada by the Investigator from the
Transportation Safety Board of Canada who participated in the site investigation as the
Canadian Accredited Representative.

The latch sukassembly, part number 10812, had serial number DCL067. The uplock
assembly, part number 108209, had serial number DCL 099/85/88 Mod SB582

The manufact ur er 6tte latehcpartrndniber LO8@ manafdacterdd by h a
MessierDowty Incorporated, Canada, was fitted new to the uplock assembly in 1988.
Satisfactory acceptance test results were achieved on the unit at this time, and in 1989 when it
was tested following inaporation of Modification SB 350.

To accommodate the removal ofsarvice wear, the Messi®owty Component Maintenance
Manual (CMM) permittedtherpr of i | i ng of the | atch a maxi
repair being identified by a lett/number code.
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1.16.5 The latch had last been reworked by MesBiewty during May 1993 in accordance with the
specifications in the CMM for a third repair, and was desighated CF83-85 MessietDowty
had issued a Maintenance Release tag followiiggrepair indicating the latch s@ssembly
was acceptable for service and reverted to zero hours total time.

1.16.6 Ansett New Zealand Limited Engineering had received the latclassdmbly from Messier
Dowty as an exchange unit. It was installed 8rRNEY on 4 September 1993 and had
sustained a total of 5507 cycles prior to the accident.

1.16.7 No work had been carried out on the latch during this period of service but it had been subject
to regular inspection as ersahefduld. itleadlasbbeent he ai r
inspected on Bay 1995 and had been assessed serviceable. The roller assembly had also been
inspected and lubricated, and the uplock assembly as a whole inspected and assessed as
serviceable at that time. Normally the roliessembly was lubricated every 400 hours. On the
night prior to the accident it had accumulated 277 hours since the last servicing.

1.16.8 Inspection of the uplock latch on 2 May 1995 had been carried out in compliance with de
Havilland Dash 8 100 Sysems Maintenance Programme Task # 32 3006 which specified a
visual inspection of the Main Landing Gear uplock actuator. In addition, on this date, Task #
32 1007 had been completed. This task called for inspection of the Main Landing Gear Lock
Mechanisnfor condition and wear, and involved inspection of the uplock latch assembly in
accordance with Ansett New Zealand Limited Engineering Technical Instruction F3208
014A. The Tl referred to the potential for wear in the latch to result in an undageanang
up, and required fAinspection of the | atch as
detent area where the uplock roller sitsbo.
to be repaired or replaced. No dimensional linmitssispect of the wear pattern resulting from
roller contact on the latch surface were specified in the TI. Engineering staff, however, were
accustomed to inspecting the latch detent area regularly and assessing the extent of wear by
sight and touch.

1.169 The manufacturer routinely updated the maintenance programme, and had issued a Temporary
Revision SUP383 in November 1994. This Revision added the following note to the
procedure for Task # 32 3006.

Visual inspection of MLG Uplock Actuator.

NOTE: For Pre Mod 8/1764 and Pre Mod 8/1828 aircraft, look for wear on uplock
latch where roller engages (refer to PSM8l- 6 Component Maintenance Manual,
Chapter 32, Dowty 3230-04 for wear limits).

1.16.10 There was no compliance date associated thie Temporary Revision, nor indication of
urgency, or safety implication, in regard to its incorporation in the maintenance programme.
The manufacturer did not draw operatorsd att
its contents, by meard an AOM, safety alert, or other method normally employed if
important safety information was distributed.

11611 The Temporary Revision was received in Anset
December 1994. However, the engineering planning sedidmot action the Revision until
2 May 1995 due to the buildp of a backlog of amendments as a result of staff changes. The
modification kits had been on order for some time, and two units had already been installed
(see paragraph 1.6.52) which leé tnaintenance planning team to state on 2 May 1995 that no
action was required in relation to the Revision. The Note providing a reference for wear limits
was thus not included in the written task procedure for inspections, after that date, on the pre
moadification latches.

45



1.16.12 MessierDowty examined the uplock assembly, latch, and roller, and subjected relevant
components to tests. The examination and tests were carried out under the supervision of the
Transportation Saf et ted RRuesenthtvmf Canadads Accr e

1.16.13 Results of the examination and tests were summarised as follows:

46

The uplock assembly in its fire and impact damaged condition was subjected to a
partial Acceptance Test procedure:

a) The testing involved verification of thediraulic pressure
required to unlock the mechanism, and recording of the load
required to operate the manual release.

The hydraulic pressure to release the uplock was found to be 2000
psi/1850 psi (dependent on aft/fwd adjustments).

The acceptance raegvas 5561050 psi (aft adjustment) and 400
900 psi (fwd adjustment).

The Manual alternate extension system operated satisfactorily at 64
and 40 pound of pull (aft/fwd adjustments). Normal unlocking

force for Emergency Extension ranged from 5 to 22 pdtord

both aft and fwd adjustments).

b) The uplock latch Part No. 10842was subjected to a profile check
on a ceordinate measuring machine. A wear pattern on the latch
surface where the roller makes contact was found to have a width
of 0.195 to 0.220nches (4.95 to 5.59 mm) and a depth of 0.006
inches (0.152 mm).

CMM 32-30-04 Temp Rev. 32 dated INovember 1994 provided inspection
criteria for surface wear on the latch. The weand width was stated as
indicative of the depth of wear. Maximumailable weatband width was
shown as 0.125 inches (3.18 mm).

The fire damaged condition of the uplock latch prevented the metallurgical

laboratory from determining the inter relationship of indentations and wear.

The | aboratory r ep dbetcaused iy bahmaagy&ad mar ks coul
crash damaged.

c) The rigging of the uplock target, relative to the proximity switch
bracket stop face, and relative to the proximity switch, was found to
be incorrect.

d) Metallurgical tests to determine the hardness ofitileck latch and
the uplock lever were inconclusive. Hardness readings varied to the
extent that they were considered invalid due to the effects of the fire
on the mechanical properties of the parts.

MessierDowty presented the following conclusions:

@)

(ii)

Heat damage to the seals, |ined bushings, 6
the uplock assembly meant that the actual pressures and loads measured in

thepostacci dent tests may not Hdvieghadcurately r
loads and pressures. HowewWessieDowt y6s experience with pre\j
uplocks indicated that the wear on the latch would have prevented the

uplock assembly from passing the relevant acceptance test procedure.

The extent of wear on the latch exceeded the limits publishe@sik¥

Dowty CMM 32-30-04 Temp Rev 324 . Based on the manufacture
experience, the wear condition, as determined, was sufficient to have

prevented release of the undercarriage leg using the normal undercarriage



1.16.14

1.16.15

1.16.16

extension procedure. It would not howehare prevented
manual/alternate release.

(iii) The -6imggedd condition of the target and pr
have affected the function of the uplock assembly. However, it may have
provided the crew with an erroneous (or intermittent) fligikd
indication. It also provided an explanation for the condition of the uplock
lever which was found to be bent.

(iv) Metallurgical testing of the uplock latch and uplock lever was inconclusive.

(v) Modifications and repairs to the uplock assembly thegn performed
correctly. It had passed earlier acceptance tests satisfactorily.

The GPWS computer

The Sundstrand GPWS computer was recovered undamaged from the aircraft and was taken to
the manufacturer for testing and analysis.

A bend test showed that the computer was operative and a complete production Acceptance
Test Procedure (ATP) showed that the computer was serviceable and completely within all
production specifications. The tray for the computer and the connector were matact a
serviceable. The rear pins showed that the system had been programmed for normal air
transport operation.

The DFDR did not record the radio altitude, so for simulation purposes this parameter was
derivedfrom a terrain profile along the airdfra 6 s apparent track. By s
profile from the DFDR altitude, a pseudo radio altitude was constructed. While errors will

exist, experience has shown that the radio altitude for a normal functioning system would have
matched within 10 %f the derived values.

1.16.17 A flight parameter table applicable for GPWS simulation test purposes for the last two minutes

of flight (undercarriage up, flap up) was constructed from the DFDR parameters. Time was
constructed in conjunction with the gmed speed readout from the radar plot, and the pseudo
radio altitude used. These were formatted into engineering units onto a 3.5 inch disc, and a
number of separate simulations were performed:

A Personal Computer flight animation programme was usednpite the flight
parameter data and the GPWS alert/warning times calculated and displayed. The first
warning, AnTerrain! Terrain! o, was Sshown v

A Virtual Addressing Extended (VAX) simulation was run independently fronalioere
flight parameter table, and it showed the
before impact. Another Mark Il GPWS modified in accordance with the latest Service
Bulletin instructions showed the same result.

A laboratory test using éhBatch Orientated System Simulation (BOSS) equipment was
also carried out. Aircraft signals formatted to represent actual signals that the GPWS
computer would have seen, during the period leading up to the accident, were compiled
and the actual subjecomputer and a reference Mark Il computer, to the same
modification status, were run. Identical warnings were received from both computers
and the first warning, measured by stopwatch, occurred 18 seconds before impact. A
Mark Il computer modified to thiatest status was also operated with the same result.
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Tests were also run on all three simulatiotl
give a flap down indication to the GPWS computer. The three results were the same

with a AToo kningvgccurfirey atb@o ifeat tadimadtitude and 13 to 14

seconds before impact.

1.16.18 Simulation tests were performed using a track slightly north of the determined track in an
attempt to match the actual GPWS warning as recorded on the CVR. Theafimsig by
simulation occurred some 18 seconds from i mpa
fundercarriage downo discrete would duplicate

1.16.19 Using the BOSS simulation, the radio altimeter validity was interrupted at somed2@isec
from impact to simulate sudden loss of radio altimeter tracking where the terrain was rapidly
changing. This did give, under the ri-ght int
Upo warning, just before impact.

1.16.20 A concern that the umdcarriage alternate extension procedures may have affected the normal
undercarriage ADown And Lockedo signal to the
the aircraftdéds manufacturer:

The GPWS system receives a | aoamthe ng gear o6down a
Proximity Switch Electronic Unit (PSEU), which in turn receives real time output

from proximity switches on the landing gear. All 3 landing gear have to be in a

down and locked position before a down and locked signal is sent from the PSEU to

the GPWS.

The Landing Gear inhibit switch removes 28 volts from the down solenoid of the
landing gear selector valve, and does not have any effect on the PSEU output signal
to the GPWS.

Neither the main 6Landing Gear idglGeaer nat e Rel eas
Rel eased handle (both |l ocated in the flight dec
to the GPWS.

The Captainbés altimeter

1.16.21 On 16 February 1996 the Captain wrote to the Commission. In that letter he mentioned his
recollection of the althet er j umping #Al think from 2800 to
was not damaged in the accident so it was tested functionally fr@®®f&et to sea level. The
test showed a linear indication throughout the altitude range in accordance wit norm
serviceability requirements.

1.16.22 The test was not in itself conclusive. The disruption to the aircraft during the impact sequence
rendered it impracticable to confirm with certainty that no malfunction had occurred within the
system supplyingdatao t he Captaindéds altimeter.

11623 The aircraft was equipped, however, with an i
crossc hec k , in addition to the Captaindés and Fir

1.16.24 The altitude alert light was also examindt showed no indication which would assist in

determining whether it was on or off at the t
The filament was undamaged.
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1.17

1.17.1

1.17.2

1.17.3

1.17.4

1.17.5

1.17.6

1.17.7

Organisational and management information
Ansett New Zealand Limited
Background

Ansett New Zealand Limited adopted the operating practices of Ansett Australia at the
inception of the airline. Operating manuals and general operating procedures were intended to
be aligned as closely as practicable apart from vargfionthe New Zealand operating
environment and specific aircraft types. The common approach was not imposed but shared.
Senior Ansett New Zealand operational staff participated in the Ansett Australia Flight
Operation Group meetings.

The origind Flight Training and Safety Manager was responsible for introducing the company
CRM programme into the recurrent training syllabus. He complemented this with his interest
and experience in wider safety issues.

Neither the original Flight Trainingnd Safety Manager nor any of his successors had
undergone formal accident prevention or flight safety training.

The fundamental change in flight safety management procedure occurred in June 1993 as a

result of a review of the former flight safgiyogramme, as conducted by the erstwhile Safety
Manager. Foll owi ng t h e-tint ink #yingy thehbpenatorgdecidéds r e t
that a flight safety effort reliant on one individual did not provide a clear view of the safety of

the Ansett Mw Zealand operation. The operator resolved to ensure the flight safety
information that was captured was not reduce
with management 0.

The aircraft crew members were encouraged to submit repats/tbfing which they

considered might lead to a degradation in the safety of their operation. The intention was that
the operatorés flight safety infrastructure
such incidents leading to accidents.

Concurrently they decided to fienhance (their
basing, trending and circulating (these) to managers who were able to make the necessary
changesbo.

The operator stated in relation to these changes

This effort was supported by a-ocodinator to provide another avenue of comment
for crews, and the necessary bypass to the Chief Executive.

The overriding thrust was to involve all managers in Flight Safety.

The responsibilities and authority of thight Safety Ceordinator exceed those of

the earlier regime...and results in a more timely resolution of potential issues.
Previous reliance on (a) large Flight Safety Panel dealing with events was not wholly
effective. The close integration of CRMitrilng with (the) Safety Role has been
deliberately continued.

The position of Flight Safety CGordinator was not a replacement for the earlier
position identified as the Flight Training and Safety Manager. It was a new position
supporting a relesigned ppgramme based on a General Flight Reporting System
involving two management positions with the overriding policy that all managers
were required to assume responsibility for the issues presented to them.

This had the effect of providing a dedicated Hli§hafety thrust independent of the
training bias of the earlier position.
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1.17.8 Those charged with the implementation of flight safety by the company did not receive the
training, exposure to overseas safety conferences or international collaboratafetgro the
extent evident in many larger airlines.

1.17.9 The Ansett New Zealand Flight Operations Policy Manual, Sectidflight Safety
Programme, dated June 1993, was produced as a current document. It stated inter alia:

The Flight Safety Programe within Ansett New Zealand is established by the
provision of all those systems necessary to support Airline Operations.

The programme utilises the principles of observation, reporting, analysis and action
as a part of normal day to day operations.

Each and every operative within the division is responsible for applying common
sense flight safety principles to each and every activity.

External flight safety experience is contemplated by Airline membership of key
Flight Safety Organisations.

Flight Sdety trends, developments or deficiencies are monitored by the Regional
Flight Managers who will ensure that expeditious and proactive interface with
appropriate Managers occur.

The Flight Safety Cordinator may where he thinks fit, report directly te thief
Executive Officer.

2 RESPONSIBILITY

A. Chief Executive Officer

The Chief Executive Officer is responsible for the provision of appropriate systems
supporting a proactive flight safety programme.

B. Manager Flight Operations

The Manager FlighOperations (MFO) is responsible to the CEO for the managing,
planning and those systems in support of Safe Airline Operations.

C. Regional Flight Managers

The Regional Flight Managers are responsible to the MFO for the establishment and
control of sytems necessary to achieve observation, reporting and analysis of Flight
Safety issues and shall ensure that significant observations and deficiencies are
communicated to the appropriate Manager for action and then recorded as closed or
open.

D. Flight Sdety Panel

A Flight Safety Panel shall be constituted by the Flight Safetpr@mator as
required to analyse those flight safety matters not closed by management action and
make such recommendations considered necessary.

E. Flight Safety Ceordinator

The Flight Safety Gardinator will ccordinate the activities of the Flight Safety
Panel, ceopting such expertise as is from time to time required to resolve Flight
Safety issues and where he thinks fit will report the findings of the Flight Safety
Panelto the Chief Executive Officer.

The Flight Safety Cardinator shall have access to all records relating to Flight
Safety and may investigate any matter he/she considers necessary with a view to
monitoring the effectiveness of the Flight Safety Programme
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Monitoring the Flight Safety Programme may include:
1 Review of General Flight Report trends
1 Consideration of Line Pilot input
1 Review of Internal Audit Reports

The Flight Safety Cardinator will review externally sourced flight safety
referertes and make any information considered relevant available for
general interest of aircrew.

1.17.10 The Flight Safety Cordinator had accumulated some 15 000 flying hours including 8000
hours instructing ti me. He Chl aBdeing787eDHCG& Capt a
and BAel46 aircraft and was a training Captain at the time of the accident. He had both A and
D Category Instructor Ratings and had completed courses in Instruction Technique. He saw his
role as monitoring rather than managingyktiSafety. He had not undergone any course
specifically relating to Flight Safety or Accident Prevention.

1.17.11 He considered he had the resources necessary to conduct an effective CRM programme as a
facilitator of the Ansett Australia CRM programrmaed apart from some adverse comment on
the technical quality of the copied videos and slides considered the feedback from crews was
favourable.

1.17.12 He shared an office with the Regional Flight Manager Christchurch but did not receive any
General FlighReports (GFRs) or Air Incident Reports unless the Regional Flight Managers
considered them worthy of his attention. He was able to, and did from time to time, review the
data base of the GFRs, to monitor trends and oversee the system if the Reggbhal Fli
Managers were absent.

1.17.13 Ansett New Zealand Limited Engineering copied their Defect Investigation Reports to the
Regional Managers.

1.17.14 The Flight SafetyCer di nat or was not privy to the comp
modify the Dasl8 aircraft undercarriage uplocks or to any policy decisions made which could
have a bearing on flight safety.

11715 Ansett New Zeal andds membership of dAkey flig
membership of the New Zealand Airline Flight Safegn@nittee. Ansett Australia was a
member of the Flight Safety Foundation.

11716 Ansett New Zealand received some incidental
this international flight safety organisation in that each of their pilots retéinsett
Australiads quarterly flight saf etoyinalbpagazi ne
attended regul ar meetings with Ansett Austr a
Courseodo listed incident sdidnatmaude refartence tbalyy Ans e
experienced by Ansett New Zealand.

11717 Ansett New Zeal and descri bed -atchteivrelfyl irgehatc tsi a
organisation.

1.17.18 The Organisation Tree in the Ansett New Zealand Flight Operd#iolisy Manual, Section 2

Organisation, page 2, depicted the following diagram showing the FLIGHT SAFETY
ORGANISATION.
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.............................. [CHIEF EXECUTIVE OFFICER]|

: |
AIRLINE SAFETY
ANSETT

l MANAGER FLIGHT OPERATIONS 4

: REGIONAL FLIGHT GFR
i iaresmscenasescsnsmmansnsrarnnnTn - MANAGERS ziRS FLIGHT SAFETY COORDINATOR
[FLIGHT SAFETY PANEL|
{ FLEET MANAGERS % < >
CHECK AND TRAINING

ORGANISATION

FLIGHT SAFETY ORGANISATION May 1995
(Ref Ansett New Zealand Flight Operations Policy Manual Section 2, Page 2, Mgy 1995

1.17.19 The Engineering Managemen®rganisational Structure dated April 1995 showed no avenue
for engineers to volunteer safety suggestions to the Flight Safety Panel.

1.17.20 Whereas the former flight safety panel met on-mbnthly basis and inveéd representatives
from most departments, the new concept involved only two permanent members (the Flight
Safety Ceordinator and one Regional Manager) and infrequent meetings, e.g. only once in the
12 months preceding the accident.

1.17.21 The panel cod co-opt members from any department which it required to react to an identified
problem but based its business on finding solutions to GFRs which raised matters not able to be
dealt with by the Regional and Fleet Managers or to any individual itermakrvirieich the
Flight SafetyCeor di nat or consi dered worthy of the pan

1.17.22 In lieu of the regular binonthly meetings of the Flight Safety Panel the system established was
to respond to GFRs through @ibiliiydosthiswasthatad f i nf o
the Regional Flight Managers who would then involve all relevant managers, including
engineering and external divisions, to bring together the necessary information and personnel to
address and solve the safety issueas ssonpr acti cabl e fArather than t
for the next meeting of the Flight Safety Pan
having significant advantages over their former flight safety procedures.

1.17.23 The Flight Safety Cordinatorwas not aware of the details of an ICAO driven initiative to
reduce the number of CFIT accidents and the associated publicity and the Checklist associated
with this programme. This material was available to Ansett Australia and had been publicised
indreda 'y in an article in their Flight Safety m
CFIT was in the latest issue distributed prior to the accident.

1.17.24 Discussions of earlier CFIT accidents were, however, prominent in the CRM syllabus for the
recurent training programme.
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1.17.25

1.17.26

1.17.27

1.17.28

CFIT Checklist

When the pilots of ZKNEY were interviewed each said that in such an event their procedure
for responding to a fAhardo @PWsSnwar piongr .i n\
the most effectiverespos e t o a Ahardo warning from the G

power i mmedi at elry urnadtoh eoro wtelran A go

One item on the CFIT checklist was AYou annu
in the simul at or ordorthelDastmearemiarstherJnitedsStatasi(in a t
Seattle), and there was no p 8idhtinariua orotler o c e d u

Ansett New Zealand Dashdocument to advise pilots on the most appropriate action expected
by them in the eant of a GPWS warning. Ansett New Zealand advised that they covered the

fappropriate pilot reaction to a GPWS warnin
to be Awell known by aircrewo. ThethiFi rst Of
regard.

The CAA said they were aware of the CFIT initiative and were one of the sponsors of the video
which accompanied the Flight Safety Foundation programme.

Following the accident Ansett New Zealand published a procedure faxghied response to
a GPWS warning in their Dash 8 Operating Manual as follows:

A General

(1) Exceptin VMC by day, an aural warning from the GPWS will be acted upon as a
command.

B Procedure GPWS Warnings

(2) Upon activat iTERROAf Neduyr a0IT OOT EFORMAITNERRAI N6 a
or O60WHOOP WHOOP PULL UPO6 warning (with or with
switchlight), proceed as follows:

(a) POWER LEVERS......Advance to goound power
(b) AUTO PILOT............ Disengage

(c) ROTATE TO GOAROUND ATTITUDE
Immediately rotate to garound attitude while applying eground power and
establish a positive rate of climb.

(d) CONFIRM/SELECT CONDITION LEVERS TO MAXIMUM
RE-CHECK POWER

Climb at the normal manoeuvring speed for the flap position. Trade excgs=ed
for altitude by initially rotating to a higher nosg pitch attitude until reaching the
desired climb speed.

(e) FLAPS.........co i Call for the gwound flap position if the flaps are
extended beyond that position. Otherwise, do epbsition flaps.

)] LANDING GEAR......Once positive rate of climb is established select....UP
(9) CLIMB.......cceeeiinns at the manoeuvring speed for existing flap position

until terrain clearance is assured.
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11729 The manuf act ur8dlightdlancalproceeluretas dnersldd in November 1993
stated:

Whenever theT HBRROXO NOOWOR 6WHOOP WHOOP PULL UPH
announcements are heard, immediately establish the power setting and attitude

which will produce the maximum climb gradient consisteith the aircraft

configuration.

1.1730 The c onc e ptflightfdeclawas aso lessted il thee €FIT checklist. The restricting of
access to the flight deck during critical periods of the flight is encouraged to prevent distraction
to the crew athese times.

Flight Attendants

1.17.31 In Ansett New Zealand there were various references to guide the flight attendants. Because
flight attendants on Dashaircraft were all Senior Flight Attendants their instructions in the
BAe 1 4lghtPrdandur es Manual 6 were t 8kweere as appl yir
appropriate. They had no special instructions applicable to the@adshrespect of the
requirement to be seated the instruction in the BAe 14lgimt Procedures Manual read:

No Smoking Sign Flashes

Make final cabin security check
Land position forward Flight Attendant seat no later than extension of landing gear.

In respect of entering the flight deck the instruction read:

Flight Deck Procedures

(2) Do not enter the flight deck afteakeoff until the aircraft is established on climb
and do not enter after the Fasten Seat Belt sign has been switched on for landing,
however, in the event of any extreme matter, entry to the flight deck is allowed.

11732 Ansett New Zedabpedasi sgapdacedures required o
Smoking" sign, twice, at 5000 feet altitude.

11733 The cabin crew were advised, by the cycling o
cabin check and be seated by the time atkvthe undercarriage was extended. Thereafter the
cabin crew could converse, if necessary, with the flight deck occupants using the interphone.

117341 n this case the fiNo Smokingd sign was cycl ed
threeminutes later the flight attendant went to the flight deck and advised the crew of a
passenger6s concern about the right main unde

11735 CASO 10, the Civil Aviation Safety Order rela
Attendant as:

a crew member, other than a flight crew member, responsible to the pilot in
command for the maintenance of order and discipline in passenger compartments
and for providing assistance to passengers in the event of sickness, accident or
emergency

*ASteriled in this context means kessemial aciviteshnd crew on th
interruptions during critical phases of flight.
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1.17.36

1.17.37

1.17.38

1.17.39

1.17.40

1.17.41

1.17.42

Civil Aviation Regulation 73 required:

(1) Safety belts or safety harnesses shall be worn by all crew members and
passengers in an aircraft at the following times:

@...
(b)...

(c) when an aircraft is flying at a height above the terraless than 1000 feet.

Provided also that the Director may exempt absolutely or subject to such conditions as he

thinks fit from any or all of the requirements of paragraphs (a) to (d) of this subclause cabin
attendants, ... 0. N psetteNeve Zagland CGalin Altemdantsiprespecte d t
of this Regulation.

Crew resource management

Both pilots had received CRM training. The Captain had attended five LOFT training sessions

as a First Officer in the BAe 146 simulator and four sessib@Rd. Each of these sessions

was flown in the righthand seat and he was required only to complete the duties expected of a
First Officer. The Fi r-lsour CRM degsione n dosnman witho s u r e
most Dasl8 First Officers he had noperience of LOFT.

The Ansett CRM programme was the responsibility of the BAe 146 Assistant Fleet Manager.
The Flight SafetyCor di nat or was one of those who acte
and presentations on the subject to the Bastews (i.e. pilots and flight attendants).

The CRM programme had evol ved fRacm tchoeu rkseM H
through a programme devised for Ansett Australia by NASA in conjunction with the University

of Texas, toward a programmeora directly related to the Australasian culture and problems
experienced by Ansett Australia and Ansett New Zealand. The evolution of this programme

was conducted in conjunction with Ansett Australia.

The programme included four hours in the Reent Training School syllabus and was
critiqued by each pilot attending with the aim of using their comments to design a course more
oriented toward Ansett crews, thus making it more effective.

As there was no Dashsimulator available to Angdilew Zealand closer than Seattle, the

operator considered it impracticable to employ simulator training for its ®pisbts and

limited theirDastB cr ewsd CRM training to the classro
place the crews in a simulatd@jht deck situation but did involve discussions of other airline
crewsd6 mistakeskndwnacgdenst i cul arly wel |l

CAA operator certification and surveillance

In accordance with the provisions of Section 9 of the Civil Aviation Act 199@ @ issued

an Air Service Certificate in accordance with Civil Aviation Regulation 136, to authorise

Ansett New Zealand Limited to operate aircraft within New Zealand for commercial purposes,
subject to the operator 6s icatomspvhidgh formgartofthatt h t h
Certificate.
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1.17.43

Ansett New Zealand Limitedobs AiTr S-ssuediort e

Cert

18 July 1994 and was valid from 24 July 1994 to 23 July 1996. This Certificate approved the

conduct of air tansport services carrying passengers and goods for hire and reward.

1.17.44 Section 15 of the Civil Aviation Act 1990 enabled the DCA to carry out such inspections and

1.17.45 The Director had established a Safety Certification Group headed by an Assistant Director

1.17.46 Two of the Controllers responsible to the Assistant Director Safety Certification were the

1.17.47

1.17.48

1.17.49

1.17.50

1.17.51

1.17.52

56

audits of the holder of an ASC as he considered necessary in the interests ofatigih avi
safety and security.

whose responsibilities included:

ensuring that prior to the issue of an aviation document or approval the appropriate
safety ruls and standards had been complied with.

ensuring that aviation document holders were monitored in accordance with CAA
safety policy.

ensuring that key tasks were carried out by competent and trained persons either as
empl oyees or Octaffntract for servicebd s

Controller Operator Certification and the Controller Audit and Inspection. The main purpose

of the Controller Audit and Inspection included:

Managirg the resources that carried out the CAA monitoring programme.

Ensuring the planned monitoring programme was effective in contributing to the
CAA safety targets.

Ensuring compliance with the CAA policy and procedures relating to the monitoring
function.

Liaising and ceoperating with the group controllers and

Ensuring the group standards and targets were met.

The primary output of the Audit and Inspection Section was to monitor compliance with
aviation and security safety standards in accormlavith the provisions of the Civil Aviation
Act 1990.

The Controllerbés job description, which
the accident, included a requirement to
themostcose f f ecti ve manner ... ... O

The Controllerbés first key task was to
His tasks also included ensuring budget targets were met in-affexttve manner.

The Controlle Audit and Inspection had been in the position for eight months. He had

wa s

assi

compl eted the CAA Internal Auditing Course

as a safety auditor covering aeronautical service areas.

The SwedavidMcGregor Repd on Civil Aviation in New Zealand envisaged operators in the

aviation industry being responsible and accountable for the safety of the operations in which

they were engaged. Swedaliec Gr egor saw surveill ance as

t he

ensuring that perators performed according to the standards set. The authors suggested the

tool box for this surveillance would include audits, inspections, spot checks, periodical

meetings with the management of the operator, collection and analysis of selecteslitiata,

inspections, check flights and fAsimply
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u

S

ensur e
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1.17.53 The functions of the CAA are determined by Section 72 of the Civil Aviation Act 1990 and
these include in Clause 72B ( b)ystandasdswithini t or
the civil aviation systemo.

11754 DCA advised AOQOur current audit approach make
relevant...First, we take the view that 100% compliance with the Rules and Regulations will
result in a level of riskhat is acceptable to the community. Thus our current audit approach
emphasises compliance. Second the Rules and Regulatiaonmaneim standards which will
achieve a level of risk acceptable to the community. Thus policies, processes and actions by an
operator that exceed the regulatory requiren
of this would be a CFIT programme conducted by an operator. Third the industry is currently
in the transition from | ongfTesa a®AA sauvedi tr epgru
incorporated over recent years some aspects of encouraging and supporting the movement of
the industry from the old to the new. In particular this encouragement and support has
emphasised the use of management systems as a ofi@@apsoving operator compliance and
sefc hecki ng. This has resulted in emphasi s,
own manuals and procedures. 0

11755 The CAA Safety Audit Training notes dated Ma
objective examination of evidence to determine whether an organisation has a management
system in place which will ensure compliance with relevant safety standards and is
i mpl ementing that system. o

1.17.56 The CAA conducted the safety audit, or series oftaudepending on the size of the subject
organisation. Each audit consisted of one or more audit modules which related to a certain area
of the company, and which usually required from the auditor similar avietlated skills.

1.17.57 The scope of aafety audit was determined by the number of modules covered and the area of
operation which each addressed.

1.17.58 The six phases of any audit were initiation, preparation, investigation, analysis, reporting and
follow-up. Followup sometimes includedsits to the organisation to assess the efficiency of
corrective action taken as a result of a previous audit.

1.17.59 The CAA had decided that the Audit and Inspection Unit had insufficient staff to conduct
audits on the scale it considered necess¥fiien the accident occurred DCA was in the
process of recruiting four additional staff
operations and airworthiness areas of activity).

1.17.60 The CAA had also decided that some of the numerous audiilesodere unnecessary and
others needed remodelling. A review of the modules was in progress at the time of the accident
but the audit programme for each operator was planned to involve one compiedath?
cycle in real time.
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1.17.61 The report forwardd to operators by the CAA after it conducted an audit advised:

The prime system adopted by CAA to assess safety is to measure compliance with
the relevant legislation. However, safety can be influenced by matters not covered
in legislation. Safety autdirs are required to highlight such matters by raising
findings which are categorised as:

Non-compliance Where an operator is not complying wit
the relevant legislation

Non-conformance Where an operator is not conforming
with its own documented procedsr

Observation Something that the auditor wishes to
comment on that will be helpful to the
client.

Considering the breadth of the legislation and safety issues, an auditor may not
totally cover every matter during an audit. The object is to assesslthee nt 6 s
operation by a systematic sampling of activities. Statistical analysis of sample
findings indicate to CAA trends in safety.

1.17.62 CAA auditors were conservative with the time used to prepare for and to conduct an audit as
the time had to be enged out to the company being audited.

1.17.63 Ansett New Zealand was established as an operator before the CAA was created in its present
form. Audits were being carried out on Ansett New Zealand based on a selection from the
appropriate audit moduleigther than in accordance with a programme customised for the
operator.

1.17.64 The surveillance of Ansett New Zealand by the CAA was based on a series of phased audit
modules, the implementation of which was advised well in advance and, as far asipieciit
the operatorb6s convenience. The CAA auditors
time should they consider such action warranted.

1.17.65 While a review of the plan of the audit modules for Ansett New Zealand showed, in the 12
months peceding the accident, CAA had achieved two out of ninen@dthly checks, 10 out
of 42 annual checks, none out of 12-gimnthly checks and 8 out of 16 thremnthly checks,
CAAG6s comment was as foll ows:

The full list is not a stated programme which @®&A considers needs to be carried
out in a certain time frame. It is the total field from which appropriate audits are
selected and programmed.

This was also explained as the result of the inherent time taken to review each of the modules
and cull thosavhich were norapplicable or redundant. DCA advised that for the years ending
June 1993, June 1994 and June 1995 the hours spent on auditing Ansett New Zealand were
170.75, 97.75 and 142.75 respectively.

1.17.66 Of the Dash 8 route checks (schedulechasgmonthly) two were conducted by auditors one
of whom was not qualified on the aircraft type. Neither auditor was in current flying practice

on the Dash 8 aircraft. DCA explained that @
the CAA was condcting one or two per type per year. A higher frequency than this could not
be supported by the | evel of occurrence repor

checking of the operatords flight @Aed46) di d no
or CRM training sessions, and carried out no spot checks, check flightdeptimfollow up

on the route checks. In accordance with standard practice, route checks were conducted in the
course of normal revenue flights.

1.17.67 The discrepanes detected by CAA audits were of a minor nature and gave no indication of the
potential for an accident of the type which occurred.
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1.17.68 CAA records indicated that in general any fommpliances and neconformances detected
were dealt with respondipbby Ansett New Zealand who also responded positively to any
observations made.

1.17.69 A management audit of Ansett New Zealand by the CAA had been completed just prior to the
accident. At the time an Operations Manual System was being developedeiyMas
Zealand Ltd in support of an application for Certification under Rule 121.

1.17.70 Changes had occurred in the Flight Safety structure of Ansett New Zealand since its initial
recognition as an Approved Organisation by CAA. The CAA had been ddfiskese
changes to the Flight Safety structure by a notice of a revision to the Flight Operations Policy
Manual on 29 July 1993.

1.17.71 A check of the CAA library copy of the Ansett New Zealand Flight Operations Policy Manual
showed that the amendmédratd been incorporated by the librarian in November 1993. Apart
from the incorporation of the amendment in the CAA copy of the Manual no evidence that the
change had been noticed by the CAA surveillance procedures was found. There was no record
of an aceptance of this amendment by the Controller of Operator Certification although DCA
advised that an audit on 25 May 1995 used the then current operations manual system as the
standard.

1.17 72 The flight safety organisation of the operator had been natiggdg the management audit
completed on the operator immediately prior to the accident and accepted without comment.

1.18 Additional information
Crew training and rostering

1.18.1 Ansett New Zealand had added one D&st their fleet in the year i to the accident and
were operating nine BAB46 and three Dashaircraft at the time of the accident. The addition
of the extra aircraft had entailed recruiting and training additional crews and reorganising
existing pilots in compliance withthecare st ruct ur e agreed to in t

1.18.2 The policy was that when a vacancy occurred, each First Officer on8msiraft would move
one step closer to becoming a First Officer on the BA& aircraft, the BA446 First Officers
would mowe toward command on the Da8laircraft and the Dash Captains would move
toward command on the BARI6.

1.18.3 Ansett New Zealand designed the associated training process to commence in time to have each
of the necessary crews trained and in currerdtip@awhen the new timetable involving the
additional Dasl8 aircraft came into force.

1.18.4 Each of the crew members met the minimum regulatory requirements for flying th& Dash
aircraft on scheduled air transport operations. They also met the opérato mi ni ma of 5
hours total flight time, 2000 hours command time with a valid ATPL for the Captain and 2000
hours total flight time with a valid ATPL for the First Officer. Nevertheless, the Bash
experience level in the crews as a whole had beetedily the expansion so the operator
provided sufficient incentive for a senior captain to remain on the ®astleet Captain
instead of commanding a BA#6.

1185 The United Stateso6é National Transportmofi on S
150 hours on type in the previous 120 days was desirable for one member of a crew which
included a Agreenhorno pilot. The First Off
with a total flying experience of 6460 hours. The Captain hathhdf 7765 hours flying time
and had a total of 273 hours on type (173 in the last 90 days).
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1.18.6

1.18.7

1.18.8

1.18.9

1.18.10

1.18.11

1.18.12
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The NTSB also considered that operators should be encouraged to pair First Officers of
relatively little experience with Captains having a relativel\hHayel of experience and vice

versa. The operator had a policy of not flying pilots together as a crew unless one of them had
been rostered on type for at least two months. Total flying experience was not a rostering
considerati on aysfréctuitng expedenced piatsénade this inhecessary.

Although normal progression saw most Captains on the Baslving previous time as First
Officers on the type, the Captain on this aircraft had no such previous experience.

Response to udercarriage system malfunctions

In the past three years the uplock f&Tr the ma
aircraft, had exhibited a tendency to fail to release immediately the undercarriage was selected

A DOWNO . | n epoded byrthe crews iewlyed, the alternate lowering procedure

had to be used to release one of the main undercarriage legs to obtain the normal configuration

of the undercarriage for landing. On these occasions (each of which occurred in VMC) the

Captan of the crew that experienced the system malfunction had filed a GFR but there were

other crews who had not filed a GFR or otherwise reported when they had a similar

malfunction.

The GFRs were passed through the Regional Flight Manager to tlzetoper 6 s engi neer i
for evaluation. After due consideration in conjunction with the entries in the Maintenance

Logs, the maintenance procedures were changed in an attempt to minimise the chances of

further malfunctions. (See Section 1.6.)

The response to these malfunction notices had been limited to the action taken by the
engineering staff. The GFRs had not been pas
ordinator, nor had the Daghpilots as a group been made aware of the problem thidneiin

the course of casual conversation. Ansett New Zealand stated that each pilot transitioning to

theDastB had to execut e, or have demonstrated to
Al ternate Gear Extensi ono p hetaierdfileséoredanr i ng co
pil ot showed that the ALanding Gear Mal funct.i

instructor involved confirmed that the full QRH procedure was executed by each of the pilots
by reading the QRH and completing the neagsaetions. The Captain and First Officer each
stated that at no time during their training did they execute the full QRH procedure.

No consideration had been given to additional preparation for crews to deal with this specific

system malfunctioly discussing or rehearsing the CRM action to be taken in such an event.
Until the time of the awordaht| blwercngwefi hhe
incidents had overcome the problem successfully although, unlike the situatiorfadgdhihe

crew on this occasion, each aircraft had been in VMC when the system malfunction occurred.

Of the other First Officers who were interviewed, one had experienced confusion with the two

similar items on the checklist as in the case of the Fifit€dfon the accident flight.

Human performance

An examination of the CVR and DFDR records showed that in the 30 minutes prior to the
aircraftodéds collision with the terrain, the ©c¢r
aviationpsychad gi st considered to be fAattentional sl

1 A query from the First Officer to the Captain as to whether the Air Traffic Controller had
said Al2 DME arco or fA140 when she had saic
repeated it back to her correctly 30 seconds earlier,

i The Captain quoting therong minima when he briefed the First Officer on a circling
approach to runway 25 at Palmerston North (i.e. MDA 480 feet instead of 660 feet, and
1600 m visibility instead of 2800 m) and the First Officer not drawing his attention to the
mistakes,



1.18.13

1.18.14

1.18.15

1.18.16

1.18.17

1 The Gaptain not setting the appropriate power to maintain a normal approach path as the
aircraft neared the descent profile,

1 The Captain not setting the appropriate power to regain a normal approach path after the
aircraft had descended through it,

1 The Firg Of ficerds incorrect calcul ation of
Captainds response of, AChecko (as a conf
calculation),

1 The First Of ficero incorrectteGegaacki ng of
Extensionodo checkl i t,

1 The Captain not paying sufficient att
First Officer with the application of

1 The Captain not querying the absence ofaltijude monitoring calls by the First
Officer after the nomormal undercarriage lowering procedure was commenced. (The
Captain expected such calls from his First Officer.), and

1 The aircraftés deviation from a¢Camaindescent

S
S
ent.i

t he

Early start

The roster for the day required a reporting time for the crew of 0410 hours. A complaint had
been raised by all but two of the pilots affected by the roster, about the 0410 hours reporting
time and the overnight stay inweld. As a result the schedule had been revised to reduce the
duty hours and to avoid the need for a night away from base at the end of the day. Following
this change no further complaints were received by the operator.

The majority of the nine &8sh8 pilots interviewed said they experienced a feeling of tiredness

on the third leg of the Flight 702/703 schedule after the early start, and that they recognised a
need to be more vigilant. Some said that they increased the frequency of their chibxeks o
aircraftds systems and position to minimise
conduct of the flight.

0410 hours was an unusual start time for the

among the DasB8 crews egitably, normally being restricted to two and not more than three
such duties in each 28 day period. On the day of this accident the crewNE ¥ Kad flown
two legs without incident and were nearing the end of the third leg when the event took place.

The pilots of ZKNEY each stated that they were not aware of any adverse reaction to the early
start. They reported they slept well on the night prior to the flight and on each of the two nights
before that. They had been off duty or on lighteltiuring the three days before the early

start. In addition they had breakfasted and were working in their more normal daytime
environment at the time of the accident.

The pilots were aware that they had to awaken just after 0300 hours falutyeirTherefore

they retired early on the evening of 8 June. They rested well and both attested that they felt fit
and rested when they reported for duty at 0410 hours. They normally had a rest period which
included nine to ten hours sleep and on w hights prior to that preceding the accident they
each had that amount. On the night prior to the accident they had achieved some five or more
hours sleep each. Each stated that they were used to early rising and the early start was not a
problem.
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1.18.18

1.18.19

1.18.20

1.18.21

1.18.22

1.18.23
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Fatigue

Expert medical opinion was that the duty period worked by the crew was not sufficiently long
to have been the cause of critical pilot fatigue. Both pilots had been awake for approximately
six hours at the time of the accident. While theyl bxperienced up to three hours of sleep loss
as a result of the early start, this would have been in part offset by longer sleeps on the two
previous nights.

Subjective tiredness during the earlier part of the duty period was the resutiagfiair rhythm
patterns of sleepiness as much as the result of sleep loss. The circadian rhythm effects on their
performance and sleepiness would have diminished significantly by 0900 hours.

Medical opinion was that, while they had experiencedessubjective tiredness due to the

early morning start, it is unlikely that they would have been critically fatigued in the thirty
minute period leading up to the accident.

The nonprecision approach

Ansett New Zealand specified standard opeggpirocedures in the DaghOperating Manual

to be followed by flight crews during an instrument approach. The system for monitoring and
crosschecking the approach between the two pilots was a verbal one, essentially, with a
number of calls specified fahe pilot not flying (PNF).

On the VOR/DME Runway 25 approach the calls applicable to the First Officer (who was the
PNF) included:

1 Approaching the descent point.

1 Descent point and/or passage of VOR.

1 Passing the outer marker or its a@lént on DME, check altimeters for accuracy.

1 "VOR" when outside 1 dot left or right. After 1500 feet "VOR" when outside ¥ dot.
1 The current deviation from altitude each two nautical miles inbound.

1 The required altitude at the next two nm DMdi ahead until 1500 feet, thence at each
nautical mile.

1 Any intervening limit altitude.

1 Approaching the altitude limits, and if altitude reached before arriving at the position
shown on the profile.

In addition, the landing checklist was to lmerpleted as the aircraft was configured in
accordance with the approach procedure.

The SOP for notprecision approaches was to fly a constant profile descent, rather than
descending to the minimum descent altitude, or to the nextstep limit dtitude specified on

the approach chart, then flying level until the relevant DME distance before descending to the
next step. The approach was required to be
director.
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1.18.24 The procedure for moniting the 5% descent profile was by mental arithmetic, using a formula
to derive the appropriate altitude for a particular DME distance on the final approach. This
formula was expressed as fithree times plus o
Afhundreds of feetodo constant was specific for
aerodrome and the displacement of the DME from the runway threshold. In the case of the
Palmerston North VOR/DME Runway 25 approach, the formula was "three (hutidres)
plus 400 feet" so that, for example, at 9 DME the altitude required was %3€06) 400 =
"27(00)"+ 400= 3100feet. Essentially this gave the same altitudes as the advisory table on the
Approach Chart, but the information was calculated by gifitectly from the actual DME
distance displayed on their instrument panels, rather than from referencing the table on the
chart.

1.18.25 The First Officer in common with some other pilots marked his own Approach Chart with this
formula for the particulaapproach. He stated that he always calculated the height required
mentally, and referred to the approach chart to monitor his calculations.

1.18.26 Most Ansett New Zealand pilots who were interviewed stated that this profile calculation had
been noveto them when they joined the company, but having become familiar with it they
favoured it and found it easier to use than the advisory table had been.

1.1827 Ansett New Zealandbs standard configuration
feetbr " gear down", 1800 feet for "flap 150, a
engine power was set to 35 to 40% torque, following flap selection to achieve the rate of
descent required for a 5% descent profile. This was usually about 600rfe@hpte for a
typical ground speed.

1.18.28 The Ansett New Zealand Route Guide specified an early configuration of the aircraft for the
Palmerston North VOR/DME 25 approach, requiring "gear down" and "flap 15" by 10 DME,

and "condition levers max" at 160 f eet . They explained that t
constant approach profile that would prevent otherwise inevitable GPWS warnings when
adhering to the published profile. o

1.18.29 The altitude alert/select controller was part of the Claalvdata system. It displayed to the
pilots a selected altitude on a digital display in hundreds of feet, which was selected by a rotary
knob. When the aircraft reached 1000 feet from the selected altitude, the warning light on each
altimeter was illuminat This light extinguished again when the aircraft was within 250 feet
of the selected altitude, so that no warning was given when cruising at a steady altitude. The
system also provided a visual warning in the event of a deviation from the set altitude.

1.18.30 In addition to the alert light and the digital display, the selected altitude data was available to
the flight director, operating the pitch command bar on each pilot's ADI, and to the autopilot, to
command that the aircraft be levelled at theq@lected altitude.

1.18.31 The Ansett New Zealand SOP for using the altitude alert system on an instrument approach was
to set the MDA when the aircraft was cleared for the approach. In the case of the®r Dash
aircraft, the altitude could only be sethundreds of feet and as the MDA was 640 feet the
altitude was set at 700 feet. When the alert light illuminated, with 1000 feet to go, the missed
approach altitude was then to be set. The CVR record indicated that the system was set to 700
feet for tre approach on which the accident occurred.

1.18.32 It was not SOP to set intermediate stigpvn limit altitudes during the approach. This was
because of the warning window of between 1000 and 250 feet. If the next step to be set was
less than 1000 fedhe light would illuminate straightaway; if it was more than 1000 or less
than 250 feet from the current altitude it would not illuminate. The warning given in this
context was likely to be inappropriate and contradictory. The effect of the SOP waftehat
the "1000 feet to MDA" warning, the system was set to ensure that in the event of a missed
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approach the correct altitude would be captured. The operator did not have an aural warning
device fitted to the altitude alerting system.

1.18.33 The altiude alert/select system was capable of providing unambiguous descent guidance to
each stegown limit altitude if it was used with the flight director or the autopilot. It was
Ansett New Zeal andbs standard opeonmoRi ng proce
precision approaches because it would require each altitude step to be set and confirmed by the
crew with a consequent potential for distraction from the task of profile monitoring. In addition
they considered that with the autopilot engagedrtical mode engagement would be required
whichcouldbemis et and result in a profile deviation
unrecoghi sedo.

1.18.34 The radio altimeter system produced a digital display, in a window on each pilot's ADI, of the
height upto 2500 feet above local terrain. It had a decision height function, where if a decision
height for an ILS was set in another window, an annunciator would illuminate at or below that
height. This decision height setting was only used on ILS approaches.

Experience of the Runway 25 VOR/DME Approach

1.18.35 The Captain had experienced the Runway 25 VOR/DME Approach to Palmerston North
Aerodrome only once and he was PNF at the time. The First Officer had flown the procedure
several times before.

1.18.36 Ansett New Zealand approved the use of the Runway 25 Approach but avoided it whenever
practicable, because of the extra track mileage it involved over the alternative of using the
Runway 07 Approach followed by a circling approach to runway 25, and leeicawssterly
conditions the terrain beneath the approach path often generated orographic turbulence to the
discomfort of the passengers.

Captainds response to abnormal situations

118371 n the event of a system ma brfductngdmergencyorhe oper
abnormal procedures, the Captain will assume manipulative control and positively monitor the
aircraftodos flight path, while the &irst Offic
Operating Manual Section 4, Page 2, dated Aup@31)

11838 Furt her , in the operatorés Flight Administrat
dated July 1993, the following guidance was provided:

9. EMERGENCY/ABNORMAL PROCEDURES

A. Flight Path Monitoring when Carrying out Abnormal ané&rgency Procedures.

D Flight path surveillance may be vital to the safety of the aircraft during
conduct of an abnormal or emergency procedure.

(2)  When handling emergencies or abnormal procedures, the Captain should
assume, or specifically assignttee First Officer, responsibility for
monitoring the flight path of the aircraft. Captains should ensure that
emergency or abnormal procedures are implemented in such a manner as to
mi ni mise any distractions, tbmt could divert
from this task.

(3) Emergency procedures must be implemented at all times; however, prior to
implementing any abnormal procedures, Captains should make a judgement
as to whether #flight rectification is necessary, or desirable, having regard
to systen redundancy, traffic and weather conditions, flight time to
destination and the extent to which the normal operation of the aircraft is
affected.
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1.18.39

1.18.40

1.18.41

1.18.42

1.18.43

1.18.44

There existedintheDagh cr ews a variety of interpretati!
matter, and the correct sharing of duties in the event of a system abnormality. These fell into
three broad groups:

1 The Captain flies the aircraft and acts as a single pilot while the First Officer
concentrates on the accomplishment of QRH checklisth acting without any
monitoring from the other.

1 The Captain flies the aircraft but the First Officer is still responsible for checking the
safety of the aircraft and giving check altitude calls while completing the QRH checklist
without any monitomg from the Captain.

1 The Captain flies the aircraft but keeps
checklist while the First Officerinturn stillcressshec ks t he Capt ai nbés
flight.

Ansett New Zealand saw these wadiins of interpretation as utilisation of the flexibility which
enabled the Captain to best utilise the crew resources in the situation confronting him. Their
Aifundament al and overriding principle (and
ensire the aircraft was not placed in jeopardy. They intended the procedure to require the
Captain to fAi mmediately respond to the abnor
responsibilities between aircrew with the consequent benefit of ensuringnéhaf the crew
specificallyassumesor isassignedresponsibility for monitoring the flight path and flying the

aircraft, leaving the other to attend to assessing the nature of the problem or to attending to the
appropriate procedure for the abnormality. o

Some senior pilots stated the fAoperator cul't
abnormality occurred during an approach to land, the approach was to be abandoned and the
aircraft climbed to a safe height where the aircraft was to be melctbrdance with Air

Traffic Control instructions until the system abnormality had been dealt with, except in the

event of a dire emergency requiring an immediate landing. There was no written instruction to
this effect.

Thi s A op e rwasnotrknownutd sbnierofahi pilots interviewed, including the Captain.
Some were of the view that if the malfunction was minor it was quite in order to attempt to
rectify the problem while continuing the approach.

In accordance withtheoperabos i nstructi ons, when the under
encountered on the accident flight, the Captain instructed the First Officer to carry out the
procedure in the QRH adding, dal ol keep an e

Quick Reference Harlbook checklist

The Ansett New Zealand Flight Operations Manual, Section 4 Emergency and Abnormal
Procedures, paragraphs C (2) and (3), pages 3 and 4, dated October 1993 and October 1992
respectively, required in relation to actioning the QRH:

(2) Although .....all abnormal items are carried out by reference to the checklist or
Operating Manual all crew members are required to have a sound working
knowledge of these procedures.

(3) Many of the reference items in the abnormals are question andraner

straight item and action. In either case the First Officer mustadeadall written
guidance, including notes, and action or proceed through the appropriate reference
items as directed by the Captain.
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1.18.45

1.18.46

1.18.47

1.18.48

1.18.49

1.18.50

1.18.51

66

In the case of this accident thast Officer looked up the QRH index, located the appropriate
checklist, then read part of the heading, omitted reading aloud the note which followed the
heading, read the side heading AApproach and
each line dthe checks.

The first check was fAPressurisationd but befo
interrupted and directed, AOh just skip her d
Of ficer then cont i naerg Blanks,BelteSmakingy.OK Bisgeed belowvl t i me
a hundred and forty knotso. The Airspeed che
continued Aand | andnmigbigearafifnéi bwhi slwitlcdéd Ca
itds 14006fi Tlee Eioms$ti nued-Ishoavm dhekCaptaiGear Sel ec
acknowl edged, fiYes. 0O The First Of ficer then
Fully Open, which it is. 0

The Captain called Ohakea AT€tablibaedtomefi o
The First Of ficer observed, fiYes thanks, and
an exchange with ATC after which the First Of
point he was interrupted by a horn alertihg trew that the undercarriage was not down. The

Captain responded fAltés noted. o6, and the Firs
and operate until main gear |l ocks, actually,

In the above exchange the First Officerdt mi ssed two | ines in the Ch
Rel ease Handle. .. Pull Fully Downdo and AL/ G (L
Door . ... .. Open Fully & Leave Openo.

The Captain noted this and call ed/ st@®ffKkerudr e su
replied, ifyes, itbés got it actually after tha

sounded and the aircraft collided with the terrain.

The omission of items from checklists was not a new problem and was addressed lghthe Fli
Safety Foundation (FSF) as recently as May 1995 following earlier studies and
recommendations by the FAA and NTSB in the United States.

A review of t IB&®RHxpeeklists revenldd shat thairsdbsign and quality met
mostofthe FS&s r ecommended criteria for |l egibility
recommendation which was not incorporated, however, was that each check be numbered
consecutively. This particular suggestion had relevance in this case as the check had two
similar linesn e x t door but one; i . e. ALanding Gear Al
Leave Opend and ALanding Gear Alternate Exten
were separated by the item, AMain Gear Rel eas



1.18.54 The warning was between 4.5 and 4.8 seconds before the impact.
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1.18.82 There were two checklists, 14B and 18A (see Figure 7), which included the procedure for

fal ternate gear extensiono. These checkl i st
below:
14B 18A
#2 ENGINE HYD PUMP CAUTION LIGHT ON WITH| LANDING GEAR
HYD QTY BELOW NORMAL, GEAR EXTENSION MALFUNCTION ALTERNATE
GEAR EXTENSION
Landing field length is increased by 20% over flap 15| Note: The following procedure is
or Flap 35. Following this procedure gear cannot be | applicable to all landing gear and
retracted andose steering is inoperative. landing gear indication
malfunctions and/or the
illumination of LDG GEAR INOP
caution light on.
Caution Landing gear cannot be
retracted, nose wheel steeyiis
inoperative max cross wind 20 ktg
GEAR SELECTOR DOWN | LANDING GEAR SELECTOR
LEVER DOWN
GEAR ALTERNATE RELEASE DOOR OPEN | L/G ALTERNATE RELEASE
FULLY | DOOR OPEN FULLY &
LEAVE OPEN
GEAR ALTERNATE EXTENSION DOOR OPEN | L/G ALTERNATE EXTENSION
FULLY | DOOR OPEN FULLY &
LEAVE OPEN
Operate hand pump until movement becomes stiff (L} Insert pump handle and operate
AND RIGHT green and L DOOR AND R DOOR ambqg until main landing gear locks dow
lights ON). (LEFT & RIGHT green lights ON
& L DOOR & R DOOR amber
lights ON & movement becomes
stiff)
LANDING GEAR ALTERNATE (Nothing similar)
RELEASE & EXTENSION DOWN LEAVE FULLY
OPEN
Ground proximity warning system
1.18.53 After the Captain assisted the First Officer with the QRH checklist the GPWS gave a warning
that the aircraft was closing with the ATerr



DHC-8 EMERGENCY - ABNORMAL cHECKLIST 14B

#2 ENGINE HYD PUMP CAUTION LIGHT ON WITH HYD QTY

BELOW NORMAL, GEAR EXTENSION

Landing field length is increased by 20% over Flap 15° or Flap 35°.
Following this procedure gear cannot be retracted and nose steering is

inoperative.

DESCENT APPROACH AND LANDING CHECKLIST

*  PRESSURISATION SET
*  LANDING DATA CHECKED/SET
*  ALTIMETERS et CHECKED
*  EXTERNAL LIGHTS SET
*  HYDRAULIC/STBY PUMPS .......cccccccovvrvvnnnnnne NO 2 NORMAL

NO 10N
* ECUSELECTOR TOP
*  BELT/SMOKING ON
*  SYNCHROFPHASE... OFF
*  BLEED AIR SET
*  ANNUNCIATORS CHECKED
*  AIRSPEED 140 KTS MAX
*  L/G INHIBIT SWITCH +eeenee INHIBIT
*  GEAR SELECTOR DOWN
*  GEAR ALTERNATE RELEASE DOOR ..OPEN FULLY
*  MAIN GEAR RELEASE HANDLE......PULL FULLY DOWN

GEAR ALTERNATE EXTENSION DOOR........ OPEN FULLY
Operate hand pump until movement becomes stiff (LEFT AND
RIGHT green and L DOOR & R DOOR amber lights ON).
* NOSE GEAR ALTERNATE
RELEASE HANDLE ..ot PULL FULLY UP
(Check nose green and N Door amber lights ON)
If any of the green locked down lights fail to illuminaté:
*  GEAR LOCKED DOWN INDICATOR LIGHT SWITCH...ON
Check for illumination of appropriate alternate lights.
*  LANDING GEAR ALTERNATE
RELEASE & EXTENSION DOWN ...... LEAVE FULLY OPEN

*  ANTI-SKID SWITCH TEST
LR c) :7.N S, DOWN 3 GREENS
*  FLAPS 15° /35°
*  CONDITION LEVERS... MAX
----------------------------- LANDING CLEARANCE --

STBY HYDRAULIC PUMP OVER HEAT
(#1 OR #2 STBY HYD PUMP CAUTION LIGHT ON)

FLAPS EXTENDED------- YES--------CREW AWARENESS
NO
*  STBY HYD PRESS SWITCH........coorreeceeeceeceneeeenneed NORM

HYDRAULIC FLUID OVER TEMP
(#1 OR #2 FLUID HOT CAUTION LIGHT ON)

GROUND

*  OPERATE SERVICES OF AFFECTED SYSTEM
FLIGHT

*CREW AWARENESS - LAND AS SOON AS POSSIBLE

18A DHC-8 EMERGENCY - ABNORMAL CHECKLIST

LANDING GEAR MALFUNCTION ALTERNATE GEAR

EXTENSION

Note:  The following procedure is applicable to all landing gear and

landing gear indication malfunctions and/or the illumination of
LDG GEAR INOP caution light on.

* Only items marked & need be completed if the AFTER TAKE
OFF scans have not been completed.

APPROACH AND LANDING CHECKLIST

* 4 PRESSURISATION SET
* i LANDING DATA CHECKED/SET
*  ALTIMETERS CHECKED
*  TANK AUX PUMPS ON
*  EXTERNAL LIGHTS SET
*  HYDRAULICS/STBY PUMPS ......ooocconrcurrecnnne CHECKED/ON
* ECUSELECTOR TOP
*  BELT SMOKING
* A AIRSPEED
* A L/GINHIBIT SWITCH INHIBIT
* 4 L/G SELECTOR LEVER DOWN
* A L/G ALTERNATE RELEASE DOOR............ OPEN FULLY
& LEAVE OPEN
* A MAIN GEAR RELEASE HANDLE........ PULL FULLY DOWN
* A L/G ALTERNATE EXTENSION DOOR............OPEN FULLY
& LEAVE OPEN

Insert pump handle and operate until main landing gear locks
down (LEFT & RIGHT green lights ON & L DOOR & R DOOR
amber lights ON & movement becomes stiff).

* A NOSE GEAR ALTERNATE RELEASE HANDLE.........PULL

FULLY UP

Check nose green light & N DOOR amber light ON.
If any gear locked down (green) light fails to illuminate:

* L GEAR LOCKED DOWN INDICATOR LIGHT SWITCH....ON
Check for illumination of appropriate alternate lights.

* L ANTI-SKID TEST
* A BLEED AIR SET
* & ANNUNCIATORS ... CHECKED
* A GEAR DOWN 3 GREENS
* L FLAPS 15° /35°
* & CONDITION LEVERS MAX

CAUTION: Landing gear cannot be retracted, nose wheel steering is

inoperative max cross wind 20 kts,

Section 5 Ansett New Zealand QRH May 1993

August 1991 Ansett New Zealand QRH

Figure 7
Dash 8 QRH checklists
(Reproduced at 80% of full size)
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1.18.55 The leader of the CFIT task force advised:

The aircraft was closing with the ground at 35 feet per second but the altitude loss
incurred by a 2.5 degrees per second pull up and immediate application of maximum
thrust would have been less than 150 feet. Inynpast incidents the pilot response

(to a GPWS warning) was in the order of a second, the average has been 5.5.

1.18.56 A study based on incident data from two major airlines resulted in the following information in
relation to pilot reaction to a GPWS ming in IMC conditions:

Average pilot reaction 5.4 seconds

time 1.2 minimum
13 maximum
Average rotation rate 1.4 degrees/second
0.4 minimum

3.3 maximum
Average climb pitch 8.2 degrees
attitude * 4.1 minimum

17.6 maximum

* Recommended pitch attitudeary between 15 and 2(
degrees nose up.

1.18.57 Specification 14 stating the United Kingdom CAA technical requirements for the GPWS
certification states under ASystem Capabilit

For a GPWS installation to be approved, the conditions under whicreg gi

warning shall be specified and shall be acceptable to the CAA. NOTE. The design
aim should be for the GPWS to provide maximum warning of terrain hazard
consistent with attaining a low rate of unnecessary and unwanted warnings.
Warnings of the teain hazard should be at least 20 seconds before ground collision
would occur if no corrective action were taken, but the CAA accepts that this cannot
be achieved in all circumstances, if acceptable freedom from nuisance warnings is to
be achieved. Howevegit is considered likely that warning times of less than ten
seconds could prove to be inadequate in many circumstances except those in which
rapid crew response can be expected (e.g. final approach). In these circumstances
five seconds may be adequate.

1.18.58 A review of recommended responses to GPWS warnings within Ansett Australia and associated
airlines showed that there was a general emphasis on two factors essential to produce the best
angle of climb obtainable in response to a GPWS warning: grapmhication of maximum
power and rotation to 15 to 20 degrees nose up as soon as practicable.

11859 The opinion of the manufacturer 6s 8aicrakf Test
the best procedure was to advance the power leversoaddion levers to maximum thrust and
RPM respectively and climb at the appropriateagound speed. He did not advocate pitching
the aircraft up to 15 to 20 degrees because of the risk of stalling the aircraft at this critical stage.

1.18.60 The accidehwas close to and below a telecommunications transmitting tower. The range of
frequencies and power of the transmission from these aerials were examined by the
manufacturers of the radio altimeter and found to be of insufficient power to be likelysi® cau
a malfunction of the radio altimeter.

11861 The aircraft manufacturerés avionics represe

operation of a computer, other electronic device or a cell phone would have affected the
aircr afnstuments.l i ght i
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2.1

2.2

2.3

2.4

70

Analysis

General

The aircraft was being flown on an IFR/IMC nprecision approach to the aerodrome in the
course of a scheduled passenger service.

When the First Officer selected utoektendcarri age

The Captain instructed the First Officer to carry out the appropriate QRH procedure, and

undertook to fly the aircraft and monitor i s

Shortly after that the aircraft descended below the pudalisipproach profile and the aircraft

collided with the terrain with the result that four occupants lost their lives. Most of the

remainder were seriously injured and the aircraft was destroyed.

In reverse chronological order the significant issueslired in the investigation of this

accident were:

1 the pilotsd response to the GPWS warning,

1 the performance of the GPWS equipment,

1 the response of the crew to the abnor mal 0 [

1 the pilotsd execution of the VOR/IHME appr oc

1 the influence of the weather conditions on the conduct of the approach,

1 the fitness of the crew to perform the flight,

1 the provision of air traffic control during the approach to the aerodrome,

1 the design of the runway 25 VOR/DME approach wdkrodrome,

1 the serviceability of the aircraft for the flight,

1 the airlineés preparation of the crew for t

1 t he ai r |-thnouwgldon théiradcisianwot to modify the aircraft undercarriage
system,

1 the airlineds, flight safety system

1 the CAAOGs monitoring of the actions taken [
modifications on the DH@ undercarriage system,

1 the effectiveness of the airlinebds written
aircraft, and

1 theefficay of the CAAd6s auditing in ensuring th

applicable rules and regulations and conformed with the documentation it provided to
obtain CAA approval for its operations.

1 The potential for t he AneettMew Zeafandtoleguirgthel ot s 6

deactivation of cockpit voice recorders in aircraft operated by the company.
I n addition the issues which affected the s
The pilotsdé response to the GPWS warning

There was no indication on the CVR record that the crew were alerted to the impending
collision with terrain by the GPWS visual or audio warnings. Although the DFDR record
showed no evidence of a significant increase in engine torque following theaterdiwhich

was audible on the CVR record, it did show an up elevator input to a maximum of 6 degrees in
the last three seconds of the record. This was followed by the aircraft pitch angle increasing to
a maximum of 8 degrees nose up and an averagesee vertical acceleration of

u

r

approxi mately 0.3 go0s. T h e s eup was init@atecwnidh p ar a me
0

mitigated the effects of the initial col |l i si



2.5

2.6

2.7

2.8

29

2.10

2.11

2.12

2.13

2.14

occurred some three secormgore the main impact was such that it could have occurred
without interrupting the DFDR reading.

On occasion pilots have recovered, in response to a GPWS warning of an impending collision
with the terrain, by reacting in as little as a second, batvarage reaction time is 5.5 seconds.

In the case of ZKNEY the warning given was between 4.5 and 4.8 seconds. The rising terrain
ahead, and the shortness of the GPWS warning, suggested that in this case an optimum
response including the immediate Apgtion of maximum power would have been insufficient

to fly the aircraft clear of the terrain.

The airline had not published a response pro
Operations Manual for the Dash 8, although such was publiiwtly after the accident. The
manufacturerdéds Flight Manual , which was avai

procedure for responding to such a warning.

The procedure which the pilots said they would have followed in response to a GR&igwa
was similar to that which the company published subsequent to the accident; they each referred
to set-afrogndGpower o and a pitch attitude for

It is vital that the air cr adble besusel iminddiatehyirt e nt i
response to a Ahardd GPWS warning, i.e. ma X i
coupled with an immediate initiation of a rotation in pitch to a agsangle to achieve the best

angle of climb in the first instance.

This information had been promulgated by international flight safety organisations and repeated
at frequent intervals for several years before the accident.

The manufacturer encompassed this advice in general terms in the Dash 8 Flight Manual

stathg, Ai mmedi ately establish the power setti
climb gradient consistent with the aircraft
more specific. After the ac chethastptoceduredor manu f

the Dasi8 was to advance the power levers and condition levers to maximum thrust and RPM
respectively and t o-acloiumbd d0ats ptelreed .appropri at e

The performance of the GPWS equipment

This accident demonstrated thatrihare occasions when aircraft terrain clearance is not
maintained at a safe level, and the bapkmeasures suggested by the CFIT checklist will prove
their worth. The installation of a GPWS was one of these measures. Although New Zealand
legislation dil not require a GPWS to be fitted to turboprop aircraft, it was installed as a
standard item in the Daghby the aircraft manufacturer, and Ansett New Zealand maintained
the GPWS as a serviceable item.

Factory simulations by the GPWS manufacturdidated that under the worst scenario there
should have been in excess of 12 seconds more warning to the crew than occurred in this case.

The GPWS installation in the Da8met the FAA criteria for such equipment when it was

installed in the aircraf and the individual components that could be tested after the accident
appeared serviceable. It is important therefore that the reason for the short warning be
established by the certifying authority, in conjunction with the manufacturers of the tearodaf

t he GPWS, as soon as practicable to retain t

The only replicable scenario which produced a GPWS warning as short as that given in this
case was related to a loss of radio altimeter tracking. It wasatipable to determine if this
happened in this case as the radio altimeter readings were not recorded in the DFDR. There
was, however, no record of radio altimeter malfunctions in the maintenance history of the
aircraft.
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2.15 The possibility of interfeence with the proper operation of the radio altimeter being caused by
transmissions from the aerial tower adjacent to the accident site was explored with the
assistance of the radio altimeter manufacturer and the operator of the transmitters using the
aeial tower. Laboratory tests indicated that there was insufficient power radiated from the
aerial tower to cause any interruption to the

2.16 The GPWS manufacturer had made available modifications to minimise the occufrence

unwanted and nuisance warnings, during an air-r
jeopardi sing Ahardodo warnings in this area of
manufacturer had advised the airline that the modifications wéebk for the Dash 8

aircraft. The GPWS manufacturer had also add
Chief Pilots and Al FI'ight Operations Manage

modifications.

2.17 The company was not convinced thegmlifications were relevant to the Dash 8 aircraft and
decided not to embody them. This decision was based on the belief that early configuration of
the aircraft was preferable as it not only eliminated the redundant and nuisance warnings but
also relievedhe crew of any systems selections that could have the potential to interfere with
the pilotsd primary task of flight path monit

2.18 The operator had established the practice of selecting undercarriage and flap early to prevent
false warnings dunig the approach to Palmerston North and for other approaches over rugged
terrain. This practice reduced the efficacy of the GPWS should the aircraft be in danger of
colliding with the terrain.

2.19 As a nonprecision approach over high terrain was thggmsnt of a flight which provided the
highest potential for a CFIT accident, any procedure which reduced the effectiveness of GPWS
warnings at this time was a retrograde step. Although the lower speed associated with
undercarriage and flap selected madmesaompensation for this, it did not redress the
reduction in the warnings appropriately.

2.20 On this flight one undercarriage leg failed to extend and no flap was selected. Therefore the
normal warnings, appropriate to an aircraft without undercardaflap lowered, should have
been available i mmediately prior to the occur
contention, the operational requirement to lower the undercarriage early did create the
opportunity for the crew to be distractied the abnormal system operation and was thus a
contributory factor.

The crewdbs response to the abnor mal operation
2.21 Some senior pilots asserted that there was an

with a probém by aborting the approach to resolve an abnormality whenever it was practical to

do soo0. However, the operatorés written proc

whether to endeavour to resolve the problem while continuing the approacdfiszdotinue
the approach and address the problem while circling in protected airspace.

2.22 The Captainbdbs decision to continue the approa

path, and to allocate to the First Officer the task of responditigetabnormal system
operation was also in accordance with the ope
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2.23

2.24

2.25

2.26

2.27

2.28

2.29

2.30

Having made the decision to continue the approach, the Captain appeared to be aware of the

limits of the time available in that he first told the First Officefito . whi p t hr ough (1
see i f we can get it out of the way before i
to skip through the first part of the checkl
was entittedtodo inaccordanee t h Ansett New Zealando6s writt

However, the Captainbés decision to continue
CRM. Had he involved the First Officer and reviewed the situation adequately he could have
established some giment facts which may have caused him to decide to postpone the

approach. These considerations included:

1 the aircraft was not stabilised on the approach profile;

1 hand flying the approach in IMC with no external references would demand most of his
attention; and

1 the need for him to apportion his time between observing the First Officer actioning the
QRH check |ist, mani pul ation of the airecr
flight path, had the potential to overload him.

He might also have involved the Flight Attendant in the CRM associated with the situation had
there been more time availa.

The time taken by any Captain to make decisions while hand flying the aircraft is longer,
significantly, than when he is the PNF. Therefore it may be preferable for the First Officer to
have manipulative control of the aircraft as a matterooifse, in the case of an abnormal
situation arising during the flight, until the Captain has considered the action required in
response to the problem.

The actions required by the QRH checklist were best conducted by the First Officer.

Nevertheless t he Captainbés potential to detect 't he
enhanced had he designated the First Officer as PF while he took stock of the situation. The
operatords standard operating procedure that
procedures the Captain wild.l Afassume mani pul a
the senior pilot was PF during the abnormal situation. This SOP did not preclude the Captain
handing over control to the First Officer while he considered th&t appropriate course of

action.

The First Officer had made the call AOn prof
appropriate approach profile. At that ti me
Captain did not appear to peroeithe need to increase power to reduce the rate of descent to an
appropriate figure.

Some 15 seconds later the Captain noticed the undercarriage system had failed to operate
properly and announced his i ntsdimetheaircraft o fil oo
was some 300 feet below the advisory profile but 300 feet above the limit altitude.

Al t hough the aircraft was on an instrument a
require the First Officer to continue monitoringthemcr af t 6 s f |l i ght path c
allocated to him the task of implementing the appropriate QRH checkilist.

The reason for an absence of a cid®scking process on the approach during the response to

the abnormal situation may have beenthe @mpy 6 s r at i o0 npdot ceew bnle pilot i n a
would be fully committed with the task of flying the aircraft and monitoring its progress while

the other needed to devote all of his attention to rectifying the problem.
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2.31

2.32

2.33

2.34

2.35

2.36

2.37

2.38

2.39
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The Captain stated that whba was a First Officer the company taught him that the First
the air

Oof ficer was stild]l required

to moni't

or

pilots in the company were also of the view that altitude monitoring remained the First
Of f is egpon8ibility after he had been instructed to action the QRH checklist. This was not
a written company procedure and the First Officer had not been taught to continue this

monitoring in such circumstances.

After the instruction to skip through e items on the checklist, the First Officer read the list
correctly until he missed two essential items. This could have given the Captain another cue as
to the desirability of aborting the approach to regain control of the situation. Instead he
diverted some of his attention to assisting the First Officer at the expense of rassiglied
raftoés flight path

task of monitoring the airc

The Captainbdés response in i

not have led to a collision with the terrain.

Quick reference handbook checklist

nitiating
that he would fly tk aeroplane while the First Officer completed the checklist was appropriate
but the intention, while appropriate, was not followed. Had the situation it created been
handled as intended, the undercarriage system abnormality which occurreeNiEYZshould

t

he QRH

The First Officer actioned some of the required items on the QRH checklist out of sequence on
his first attempt. The PNF could expect to be interrupted at any tinmegdhe reading of a
reasons.
checklist should minimise the potential for items on a checklist to be read out of sequence.

checkl ist, for a variety of

Therefo

The progressive movement of pilots betwdenBAel146 and DasB fleets meant that it was
unlikely that any DasB pilot would have the opportunity to practise each of the checks in the
QRH which related to system abnormalities. However, the abnormal situation which resulted
fromone mainundeecr r i age | egp ®ewary didhdmagssed
Rating training. The pilots of ZIEY each stated that when they practised this abnormal
procedure during their training they did not execute the full QRH procedure.

by

each

As many ahormal situations were not demonstrated, the Ansett New Zealand QRH checklists
were intended to enable pilots to correct the effects of a range of abnormal situations without
previous rehearsals. The operator relied on the QRH checklists, and a wettieernent for

pilots to be familiar with the action required in each abnormal situation, to guarantee the correct
action would be taken by any pilot in response to an abnormal system operation.

The layout of the wording of the QRH checklist for timelercarriage alternate lowering

procedure was capable of inducing a loss of sequence by the reader, due to the similarity of the
words in two lines and their proximity to each other. Had the First Officer completed the
checks in the order called for, thaptain would not have had his attention diverted to the
execution of the QRH checklist procedures so this item is worthy of further attention,
particularly as it arises on each of the QRH checklists relating to undercarriage lowering.

The suggestiothat each check on the list be numbered sequentially was not embodied,;
however, in other respects the design of the checklist met most of the other practices

recommended by the Flight Safety Foundation for such lists. The numbering of each check on
the st could provide an additional cue for a pilot teertablish his place following any
interruption which required him to divert his attention from the list, particularly when similar

text appeared in lines close to each other.

Although only one QRHvas carried in the aircraft, the lettering of an abbreviated checklist, on

the ALanding Gear Alternate
check the significant steps of the procedure.

Extensi

on

Door o0,

f
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Sterile flight decks

The CFIT cleck list advocated that operators observe a sterile flight deck policy. Apart from
fextreme matterso Ansett New Zeal and expecte
the flight deck when the aircraft was below an altitude of 5000 feet, anthéhglight
Attendants would be seated once the pilots h
instructions required her to aim to be seate
and no later than when the undercarriage was lowered.

The Captain had not advised the Flight Attendant that the pilots were dealing with an
undercarriage fault. Therefore when she noticed the right undercarriage had not extended
normally, during a discussion with a passenger, she opened the flightatedio mention the

matter to the pilots. This action was taken after she should have been secured in her seat but as
she was not aware that the pilots knew of the problem it was appropriate that in accordance

with CRM principles she drew it to their attéon.

Although only Senior Flight Attendants were rostered for duty on the Dash 8 aircraft it would
have been more effective for the operator to publish separate instructions for Dash 8 Flight
Attendants instead of relying on the Flight Attendaatgdnslate the BAe 146 instructions for
the requirements of their duties on the Dash 8.

The operatorés instructions for BAe 146 Flig
enter the flight deck at any etriome iWhidae@nneamt
Attendant could have remained seated and used the interphone to discuss the matter with the
crew the alternative which she chose, of opening the flight deck door and speaking to the pilots,
was understandable and may have beenngssive than using the interphone.

After she had spoken with the pilots she resumed discussion with a passenger seated one row
back and across the aisle from her assigned seat. This was not desirable in the circumstances.
Al t hough timageisgnkancad by thedcaring interaction between the passengers
and Flight Attendants a quick word of reassurance would have been sufficient at that stage of
the approach.

Having done this it would have been appropriate for her to take her seat@mtinued safety

was important to the passengers should the situation deteriorate. An important purpose of the
requirement for Flight Attendants to be carried in scheduled passenger service aircraft is to

assist the passengers in the event of anygamey. No emergency had occurred at that stage

but it was the Flight Attendantés duty to ta
torso restraint to enhance her chances of survival in the event of a mishap on the approach to
land, one of thetages of the flight recognised for its high potential for accidents.

In normal circumstances the company practice for signalling the cabin crew to be seated gave

Flight Attendants ample warning to comply with the Civil Aviation Regulation requiretoen
be seated and secured whenever the aircraft was less than 1000 feet above the terrain.
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The pilotsdéd execution of the descent and VOR/

The CVR and DFDR records and the ATS radar plot indicated the pilots achieved an
appropriate descent and joining procedure for the approach and also flew the inbound track
within limits. There were, however, some aspects of the briefing andaresking during

that period which indicated an unexpected lapse in concentration oiskhie which they were
involved.

The Captain made two errors in the initial briefing for the Runway 07 Approach and neither
was corrected by the First Officer. These errors would have been significant if the aircraft had
been cleared for a circlingpproach to runway 25 as requested.

Al t hough the First Officer did make an error
formula for the height at one DME range, this had no effect on the conduct of the flight. What

was not achieved, howevev,as an appropriate reduction in th
soon as it reached the intended approach profile.

The failure of the aircraftbdés pilots to maint
aircraftodos deviatfitem fthemFtihestglOifdée crat @dai se
Captain did not increase the engine thrust sufficiently, at that time or subsequently, to maintain

or thereafter to regain the appropriate flight path. That no comment was made by either pilot

relating toaltitude, and no appropriate adjustment made to the engine thrust by the pilot flying,
attests to the pilotsd failure to appreciate

The influence of the weather conditions

The aftercast of the weather which prevailed on the @gprto Palmerston North indicated

that the wind conditions would have produced an orographic downdraught in the lee of the hills
crossed by the approach to runway 25. A comparison of the radar and DFDR information with

t he manuf act ur eartd imdicated the dowrfdraugdjle averagedtsome 410 feet per
minute as the aircraft descended below its intended flight path. This would have aggravated the
conseqguences of the Captain not setting sufficient engine thrust, by reducing the time available
for him to correct the situation.

It is also probable that the weather conditions prevented the pilots from sighting the terrain at
any time which would have enabled them to appreciate their predicament and take the
appropriate evasive action.

Human performance

The unexpected comments and misunderstandings by one or other of the pilots and the failure
of the monitoring process to detect these, pointed to a shortcoming in the standard of
performance of the pilots.

The pilots had eachdemonsatt ed, t o the companyds satisfacti
fulfilling their respective roles on the aircraft type competently and neither pilot had an
appreciable accumulated sleep deficit in the 72 hours prior to the flight.

Fatigue
The poential physiological effects of the early start were studied in an attempt to determine if
the design of the crew roster had jeopardised crew fitness to conduct the flight to an extent

which would explain their unexpected attentional slips, memory lagsdsnistakes.

Analysis of three physiological factors known to produce fatrgleted performance
decrements (cumulative sleep debt, prolonged wakefulness and circadian factors) indicated that



fatigue levels were not at a sufficient leveltoexpid e qu at el y t he pil ot sd
prior to this accident.

2.57 While a number of attentional slips, memory lapses, and mistakes identified as being
contributory to the accident were of a type that may be caused by fatigue, these are also
observedrequently for reasons unrelated to the effects of fatigue on performance. While the
early morning start caused some inevitable sleep loss, the ameliorating effects of circadian
rhythms and the rest available on the prior two days would have offsedtanyefdeveloping
in the course of the duty period.

2.58 The level of fatigue was not of an intensity which could have been the sole cause of the series
of crew errors observed, for which alternative factors are more probable explanations.
However, a commibutory effect of subcritical fatigue on these other factors can not be excluded.

Errors

2.59 Research into aviation accidents shows that when human error occurs it is often caused by
failures in the cognitive information processing system. Usuadlye failures occur in the
absence of any effect known to cause cognitive impairment such as stress and fatigue.

2.60 The sequential steps in the information processing system can be described as: information
detection, perception and diagnosis, decisiaking and goal setting, strategy and procedural
selections, and action. The efficiency of the information processing system is affected by
physiological arousal, and attention.

2.61 Errors resulting from problems with information processing can bearded into three basic
types: skiltbased attentional slips and memory lapses;lyated mistakes and knowledge
based mistakes. In the first type of skilsed error there is an unintended deviation or
deviations from a sound plan, whereas in the sgtaml third types, the plan itself deviates
from the necessary actions to achieve a goal.

2.62 The examination of the CVR record showed that the crew made a number of errors of the
attentional slip and memory lapse type in the 30 minutes prior to tleaifct 6 s c ol | i si c
terrain. These categorised by type were:

Attentional slip

1 The Captain not setting the appropriate power to maintain a normal approach path as the
aircraft neared the descent profile.

1 The Captain not setting the appropei@ower to regain a normal approach path after the
aircraft had descended through it.

1 The Cap

t not pay
First Oof

ain ing sufficient attenti
ficer with the

i mpl e meinatnadt icohne cokfl i
1 The Captain not recognising the aircrafto
1 The Captain not querying the absence of any altitude monitoring calls by the First

Officer after the nomormal undercarriage lowering procedure was cemced. (The
Captain expected such calls from his First Officer to continue monitoring the altitude.)
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Memory lapse

1 A query from the First Officer to the Captain as to whether the Air Traffic Controller had
said A12 DME arco ofilfid 40! avdrelny sdred htalde sRii
repeated it back to her correctly 30 seconds earlier.

1 The Captain quoting the wrong minima when he briefed the First Officer on a circling
approach to runway 25 at Palmerston North (i.e. MDA 480 feet instead éé&6@nd
1600 m visibility instead of 2800 m) and the First Officer not drawing his attention to the
mistakes.

T The First Of ficerds incorrect tracking of hi
checkilist.

9 The Captain correctly briefing ¢hVOR/DME approach to runway 25 and reminding
hi mself and the First Officer that the appr
stick to the three times plus four hundred profile, and then omitting to fly the approach in
that manner six minutes late

1 The First Of ficerds incorrecbMEcanditheul ati on ¢
Captainds response of AChecko (as a confirr
calculation).

Singularly and collectively, these attentional slipsamrdmo r y | apses reduced tl
awareness of their situation. Given that most of the errors were attentional in that the pilots

failed to detect and capture the relevant information available to them, the subsequent

efficiency of their information procesg, decision making, actions and reactions, was

diminished.

The undercarriage problem exacerbated this ef
attentional resources.

Information on predispositional individual factors was not availkejiherefore an analysis of

why the pilotsd cognitive processes failed an
practicable. Analysis of these factors in conjunction with the situational factors would have
been required to judge howtheymayhavkef ect ed t he individual sé ab

information. The pralispositional factors include innate attitudes and abilities, thinking
(cognitive) styles, personality, training and previous experience.

Air traffic control

The provision of Air Taffic Control service to the aircraft was in accord with the standard
practice.

One aspect that did cause the pilotsofMlEY s ome confusion was the A

i stop descent at six thousandEappeoach, i nter
runway 250. This instruction was valid and c
exchange in response to a query by the First
703 affirm minimum descent on the arc is 6000

The Frst Officer had recognised the original instruction was not a clearance for the approach

and the ATCO was entitled to hold the aircraft on the arc, at an altitude above the minimum
specified, but sought confirmation to resolve a discussion between handelie Captain.
However, the ATCOO6s response was taken I|Iitera
discussion arose as to the published minima on the DME arc. Each discussion was a minor
distraction. Although the exchanges between the thedspio clarify their understanding of the
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ATCO6s instructions were appropriate, the pi
ATCOG6s original instruction.

The design of the VOR/DME approach

In view of the known orographic effects and GPWSnirags experienced by aircraft using the
Runway 25 VOR/DME approach to Palmerston North, the detail of the design of the approach
was reviewed. It was found that it embodied the applicable ICAO standards.

The undercarriage uplock

When examined afte¢he accident the right uplock exhibited a wear pattern consistent with
contact between the detent area of the latch and the uplock roller. The measured wear was
beyond the limits specified by the undercarriage manufacturer in the relevant component
maintenance manual. Fire damage precluded metallurgical determination of the hardness of the
latch surface and assessment of impact effects upon the observed wear pattern.

The undercarriage manufacturer considered that the wear condition, as foundffisienisto

have prevented release of the undercarriage leg using the normal undercarriage extension
procedure. The manufacturer also considered the wear would have increased the pull which
would have been required on the Main Gear Release Handle bigt naithave prevented
manual/alternate release.

Maintenance experience following the introduction of the Dash 8 aircraft into service
recognised potential for various improvements to the uplock latch and roller assemblies,
including measures to ovenme indenting of the latch. (See paragraph 1.6.36 onwards.)

Periodic inspections of the uplock, including the latch detent area, were carried out by Ansett
New Zealand Engineering Ltd in accordance with the aircraft Manufacturers Maintenance
Progranme. Technical Instructions to engineering staff included inspection of the latch for
indentation.

In October 1994 an AOM issued by the manufacturer emphasised to operators-that pre
modification 8/1828 uplocks (as fitted to AKEY and ZK-NEZ at thatime) were sensitive to

latch wear and that worn uplocks tended to show progressive operational problems which might
result in the main undercarriage failing to release using the normal system.

A subsequent review by Ansett New Zealand EngineeridgrLDecember 1994 resulted in the
decision to install the improved uplock assemblies in the Dash 8 fleet.

A Temporary Revision to the Manufacturers Maintenance Programme, issued in November
1994, added a note to the existing inspection procedutmfoodified uplock actuators. In
relation to wear on the uplock latch at the point of roller engagement the note introduced the
information that wear limits could be found in the relevant Component Maintenance Manual.

This revision had been receivbd Ansett New Zealand Engineering six months prior to the
accident but had not been considered by the maintenance planning team for five months due to
staff changes. As the preodification uplocks were due for replacement when the

modification kits werebtained it was decided no action would be taken. While the length of
time taken before the revision was considered was excessive, there was no compliance date or
other indication of urgency on the Temporary Revision.

Had the maintenance plannireatn decided to incorporate the revision to take effect on the
next inspection, that inspection would not have occurred until 7 to 10 days after the accident.

Inclusion of the revision note was a positive action by the manufacturer to update tt& Dash
Maintenance Programme, and the wear limits themselves, published in the Component
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Maintenance Manual, could be referred to by engineering staff to resolve whetkevioe

wear on an uplock latch was acceptable for continued service or the unit sbaajgaced.
However, mai ntenance expleps e nckcwree otf o uknndoeewnc aprrra t
involving the unmodified uplock actuators and roller assemblies, awareness of latch

susceptibility to wear, and existing Technical Instruction requirementigeta inspection of

the latch detent area, already prompted engineering staff to exercise caution in accepting a latch
exhibiting abnormal or excessive wear.

It could not be established conclusively at what date, aircraft operating hours, oy thyles

wear on the right uplock latch installed on-BEEY had exceeded the specified wear limits, nor

if the extent of wear, as determined following the accident, had been affected by impact loads.
Similarly it could not be established with certainty ttheg extent of wear on the uplock latch

was solely responsi blwepd.or The ainrdeerrafatr&d s asgesr \
maintenance experience indicated that uplock roller performance and rigging considerations

had contributedps$o0o pneaddusi 6hanhg the adverse
indentation.

Nevertheless, the tests carried out by the undercarriage manufacturer indicated that, at the time
of the accident to ZKNEY, wear on the uplock latch surface was sufficient to Ipageented
the right undercarriage | owering when the 6DO

Il rrespective of the capégeg bbweéehwer undescacciung
accident flight introduced an abnormal situation which had to be resolvedgliording.

This in turn resulted in the attention of the pilots being diverted from the routine procedures

and conduct of the approach being flown.

The airlinebés flight crew training

Ansett New Zealand was an approved check and training organisdthey had established
check and training captains and a ground school for this purpose.

The operator had expanded its aircraft fleet in recent times before the accident. The expansion
required the enlistment of additional pilots and a moveniethteoexisting pilots between
aircraft types to preserve their career structure.

In general, Captains on the Dash 8 fleet were drawn from First Officers flying on the
companybés BAe 146 fl eet and the Fiitenof Of fi cer
the pilots on ZKNEY was an exception to this pattern.

The source of the pilots should not have detracted from the safety of the flight as each had a
substantial flying background, had passed the
been supervised for a significant period while line flying after qualifying to fly the Bash

aircraft.

Each of the pilots involved in this accident successfully completed an Ansett New Zealand
Type Rating course for the Da8h
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Crew resource managment and line oriented flight training

Ansett New Zealand devoted part of the Dash 8 Type Rating course and recurrent training time

to CRM and LOFT to prepare it
jeopardising the safety difie aircraft.

S Crews to

de al

While each of the pilots involved in this accident had attended classroom instruction in CRM,
the First Officer stated his exposure had been limited to one introductory session. The CRM
instruction involved watching videos of, andalission relating to, known accidents in which
CRM had not been exercised. The discussion concentrated on the factors which resulted in the
distraction of the pilots from their prime responsibility of ensuring the aircraft maintained a
safe flight path. Bspite this ZKNEY flew into the terrain in very similar circumstances.

The reason that the crew did not avoid the accident despite the CRM training could be related
to the fact that the training was, in their case, knowldupged rather than skitlased. The
need for practical experience of the stress created by abnormal operations has been recognised
by the institution of LOFT programmes flown in aircraft flight simulators.

Although the Dasl8 pilots did not practise decision making in tkalistic environment of the
simulator, the Captains had for the most part experienced this training in a BAe 146 simulator

as First Officers. This Captain was no exception but he had no experience of dealing with

LOFT as pilot in command.

The circunstance of a small airline operating without the advantage of a flight simulator is
CAA. A review
effective CRM training without the reinforcement of a LOFT programme did nealevmore

common and is accepted by the

appropriate manner in which to drive home the ease with which a crew can lose situational

awareness in an environment of increased stress.

While no formal command training course was conducted for First Officers before they
assumed the awbrity of Captains, new Captains underwent extensive supervised flying before

they were Acleared to | ineod,

i . e. all owe

passenger operations, without direct supervision. During their supervised @apty t h e
susceptibility to distraction was assessed and no Captain was cleared to line unless a

satisfactory resistance to distraction was demonstrated.

d to
pil

In spite of these measures the operator experienced a CFIT accident which in gengral term
followed the pattern of the majority of similar events where the Captain and First Officer did

not combine their resources efficiently.

As a consequence of inadequate crew resource management, the pilots of this aircraft did not
ensure their aircfamaintained safe clearance from the terrain, following the recognition of the
abnormal operation of a system. Their training in the potential for distraction; written advice to

mini mise the chances of di str
he would look after the aircraft, were not followed proficiently.

Undercarriage modification

a che First©fficerahatd

The tendency of one of the Dash 8 main undercarriage legs taipangoccasion was a
problem of long standing. In August 1992 thermafacturer advised that a redesigned uplock

actuator assembly was available to overcome the problem of main undercarriage {egshang

The manufacturer recommended
decided not to embody the modifimm at that time.

compliance
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Although a Technical Instruction was raised by Ansett New Zealand Engineering to include an
inspection of the existing uplock latches for indentation, at the time of the decision not to
modify the undercarriages, the operating @evere not advised of the decision. As this

decision meant that there was a greater likelihood of the pilots having to implement the
alternate lowering procedure and of passengers noticing that one undercarriage leg had not
lowered, the company should lenotified the pilots and cabin attendants and reminded them
of the appropriate steps to take in such an event.

Had this decision been promulgated to a flight safety officer, or had a trained safety officer
been involved in the decision making prages potential would have existed for him or her to
review the decision and to lend support to minimising any adverse effects or consequences of
this decision.

Had the Flight Safety Officer been advised of the decision he or she could have be&dexpec
to:

1 review the companybés procedures for such ar
1 ensure all affected crews were aware of the increased chances of an undercarriage system
malfunction,
1 prompt Dash 8 pilots to review their CRM reaction to such a situation,
1 ensure Dash Bilots were familiar with the QRH procedure for such an eventuality, and
1 discuss with cabin crews the increased probability of and their appropriate reaction to
such an event.
The airlinebés flight safety system
The Flight Safety Ceordinator washairman of a Flight Safety Panel of two which was
convened on an ad hoc basis. He had the authority to approach the Chief Executive
independently if he detected a flight safety problem which he could not resolve in any other
way, but he was not involved management decisions which had the potential to affect flight
safety. Al t hough hiaerdimnadteoi dcl uhledmamag evne
facilitate hisceor di nati on of the companyb6s safety act

The nature of rosters and sdides meant that while pilots and flight attendants might
exchange pleasantries when they passed each other they seldom discussed any operational
incidents outside of the periods of recurrent training.

The company had in place a system of GeneighFReports. Within the Flight Safety system
Regional Managers and Fleet Captains responded to incident reports generated by crews, by
distributing them to the appropriate managers for comment and action and then returning them
with a copy of the commemd the originators.

While the reaction to the GFR was prompt it was not comprehensive in that there was no
associated process for keeping all operating crew members advised of the problems which were
identified by individuals or for advising therfitie action they should take if they experienced

a similar incident.

Flight safety was implemented within the company by a system in which each employee was
deemed to be responsible for flight safety. None of these personnel had formal training in
flight safety or accident prevention, nor were any individuals given the opportunity to attend
any of the regular international conferences on these subjects.
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Thus although the flight safety system achieved comprehensive consideration of reports of
incidents and satisfied the person filing an incident report that his report had been properly
considered, the system was essentially reactive. Wider promulgation of the incidents and
action taken was seldom made to other employees.

An improvemenbf the potential for detecting flight safety hazards could be introduced by

initiating safety surveys, giving personnel a formal opportunity for representation at a pro
active Athink tanko involving eachma@ection o
active role for the Flight Safety Gurdinator in monitoring the flight safety actions already

taken.

The investigation of this accident indicated that there was a fertile ground for an active and
adequately resourced Flight Safety-@dinatorto initiate a preactive flight safety approach.
In relation to this accident such an approach might include:

devel opment of a standard procedure for r

promulgation of the most efficient response to a GPWS wainitige BAe 146 and

Dash8 flight manuals,

1 developing a standard procedure for cralsscking altitudes during the response to an

abnormal situation, and in normal operations,

promoting the use of the flight director on Aarecision approaches

promding a case for an aural alert on the altitude warning system,

reviewing the potential trap created by the practice of setting the altitude alert to an

altitude below that to which it is safe for the aircraft to descend during-precision

approach,

1 expediting the production of separate instructions for flight attendants on the Dash 8
aircraft,

1 co-ordinating a review of the QRH, and

1 publ i shihmgsanm fiaf ety newsl etter.

T
)l

= =4 =4

This accident was an example of the CFIT type of aircraft oeaae which is the leading

cause of fatalities in civil aviation 4day and the subject of a campaign by an international
aviation safety task force which aims to reduce the number of CFIT accidents to half its present
rate by 1998.

Had the Flight 8fetyCeor di nat or known the details of the

comprehensive CFIT checklist to assist compa
enhance pilot awareness of the CFIT romsko it
which to improve the Aterrain proofingdo of t

Although most of the recommended practices in the CFIT checklist which had been developed
were already part of Ansett New Zeal andds st
areas in which improvements could have been made had the checklist been used.

Some of the undercarriage hamg incidents were reported to the CAA which maintained a
monitoring role on the action taken by all parties on such events. In this cAseelizd on

the absence of any mandatory instruction from the State of Manufacture as confirmation that
the operatordéds actions were acceptable. The
did not.
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The airlinebds written instructions
GPWS information

The GPWS manufacturero6s I nformation Letter re
Modifications 17 and 18 was sent to all operators on the same distribution as other information
received by Ansett New Zealand. Although it was addressed to that@pier the attention

of the Chief Pilots and Operations Managers, the employees of Ansett filling these posts did not
receive the documents. Had they done so the advisability of incorporating the modifications

may have been more apparent to the company

The requirement for a published procedure for
should be a nor mal compl ement to the installa
manual described a response procedure but thishad notheenpraa s ed t o t he ¢ omp:
flight manual. In this case both of the pilots in the subject aircraft were aware of the general
procedure later published by the operator.

When the operator did publish a procedure for the Dash 8 aircraft it didflect the optimum
procedure for responding to a GPWS warning.

The automatic flight control system

The automatic flight control system is one of the aids which is available on the Dash 8 for
relieving the | oad on pititeoftnat allonsng thefantgpdotor New Z
the flight director to be used on nprecision approaches removed a potential source of

assistance from the ambit of the pilot in command.

It would be appropriate for Ansett New Zealand tameestigate the wsof the flight director
on nonprecision approaches to take advantage of this facility.

Procedure of setting MDA

On any instrument approach the pilotds pri mar
Other systems such as radio altimeter atithdke preset/alerting systems supplement the
altimeter.

The value of setting the minimum altitude on the altitude alerting system for each step of a
VOR/DME approach was debatable in the case of the Runway 25 VOR/DME Approach to
Palmerston Northyhen not using the flight director or autopilot, because each successive step
was less than 1000 feet apart.

The use of the altitude alerter with the flight director did have the potential to overcome the
ambiguity of the warning lights.

Onthe ot her hand Astandatd procBoere of Zettirgltha altdudesalerting
system to the MDA as soon as the aircraft was cleared for the final approach had the potential
to mislead the crew in an unguarded moment into believing they werdaescend to that
altitude. This potential to mislead, however, was minimised by the required and trained
procedures to follow the descent profile, and to cobek the step limit altitudes with the
relevant DME distances on the approach chart.

As it was so set, the alerting systembs warni
have provided the crew with a supplementary warning of the inadvertent excessive loss of

altitude but there was no indication on the CVR that either pilotisawght. The absence of

the optional aural alert denied them the optimum potential of this alerting system.



2122 1t was not the operatordés practice to select
precision approaches, even though this wisalde provided an additional alert if a loss of
separation from the terrain reached a critical stage. In this accident if, for example, a height of
400 feet had been selected, a warning would have been given at that height to alert the crew
that they weravell below the intended terrain clearance altitude. The operator commenced an
evaluation of the practicality of using the radio altimeter in this manner after the accident
occurred.

Pilot monitoring of altitude

2123 The oper at or 0 s e Captain diseretidn toalectide ifdgt was appropniate for him to
fly the aircraft and monitor the flight path himself or to fly the aircraft with the First Officer
continuing the monitoring. As a result of this the First Officer was entitled to assunashe w
relieved of any responsibility for monitorin
the QRH checklist, after the Captain advised

2.124 Pilots in command on single pilot IFR operations are expectiiy ttee aircraft while they deal
with any abnor mal situation in addition to n
it was not unreasonable to expect the Captai
while the First Officer imfgmented the items on the QRH checklist.

2.125 It would, however, be reasonable to expect the Captain to keep a weather eye on the First
Of ficerds handling of the QRH procedure and
supportive LOFT are invaluadl

Captainds discretion to direct checklist ite

2.126 The instruction that every reference item on the checklist was to be actioned or proceeded
through as the Captain directed was appropriate. The Captain on the spot can assess the
relevance of thehecks to the particular situation and should have the flexibility implicit in this
instruction, particularly as the Ansett New Zealand checklist does include checks which may
already have been actioned.

Captainds discretion to continue approach

2.127 Thee was no written instruction which required the Captain to fly to a safe altitude in a
protected area and review an abnormal situation. The absence of an instruction gave the
Captain the discretion, which he exercised in this case, to attempt to aectibnormal
situation while continuing the approach. For some minor events this was an acceptable course
of action and it could have been in this case had the approach been stabilised when the problem
arose and the consequent checks been performed torrect

2.128 Again this was a matter requiring a sound grounding in CRM and the exercise of sufficient self
discipline to avoid any temptation to act in haste. To achieve the planned approach despite the
additional workload created by an abnormal systemadioe required proficient CRM.

2.129 In this case while the original decision to continue the approach could be justified, it should
have been abandoned as soon as the First Officer omitted important items from the QRH
procedure.

2.130 After the acciden , amendments were made to the operat
any abnormal situation to be resolved, wherever practicable, before an approach is continued.
This new policy will go some way towards ensuring the crew give sufficient considei@iim
in-flight problem, but further consideration should be given to the subject to ensure the basic
checks are not overlooked if circumstances dictate the approach must be continued.
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Checklists

The discrepancies between two QRH checklists lferraate lowering of the undercarriage

were not due to the different abnormal operations which the checklist addressed. Both
checklists differed from the manufactureroés c
the alternate release handle nhaystiffer to operate in a real situation than in the course of a
demonstration.

The reference to the stiffness in real operation was of relevance in this accident in that tests
showed that to release the main undercarriage uplock a significaeaiggpull than normal
may have been required because of the excessive wear on the undercarriage fitting.

These lists should be standardised as soon as practicable.
GPWS response

The absence of a written BPWSwardingwas akevigus r espon
oversight. The consequences of this have already been discussed.

Published GPWS response (post accident)

It is important that the response to a fAhardo
available to obtain theest climb angle in the shortest time practicable.

The present procedure should be reviewed to ensure that this would be achieved as discussed
above.

No specific instruction for Dash 8 Flight Attendants

Ansett New Zealand conducted compnasige training for its Flight Attendants, and only
Senior Flight Attendants were rostered for Dash 8 duty. It could be therefore that Flight
Attendantsd instructions specific to the Dash

However, the existence of such instrans would have made it easier to ensure a uniform
interpretation of the duties required. The absence of such instructions was unexpected in view
of the airlineds philosophy that every aircre

The CAA auditing

The ambit of the CAA audit provided limited opportunity to detect shortcomings in theBDash
crewbs potential to handle abnor mal situation
made as part of the safety audits were infrequent and made ordiemuted flights. As no

check flights were conducted there was no opportunity to witness the degree to which crews
retained their CRM training or the efficacy of that training in the first instance.

The operator és sui t etheo dperatianal practices wasin tleetprocess| at e d
of revision and acceptance when the accident occurred. Nevertheless the existing manuals
addressed the areas in which detailed procedures were required of the crew in the operation of

their aircraft and thedead been audited by CAA on 25 May 1995.

The accident focused attention on some specific areas and in these there were some
shortcomings in the operatoré6s documents as d
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2.144
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2.146

2.147

2.148

The manuals addressed the responsibilities for eachipilelation to monitoring minimum

safe altitudes and the action required for the rectification of any abnormal situation which
occurred in the course of a nprecision approach. Nevertheless there was a variety of
philosophies among the Da8lcrews, wih the consequence of a potential for the neglect of
altitude monitoring which occurred in this case. Had CAA conducted check flights rather than
route checks there would have been a greater potential for them to detect the efficacy of the
c o mp a n Yy rig$or dealirgy withiabnormal and emergency procedures. This is particularly
so in the absence of an opportunity to review crews in LOFT and other flight simulator details.

Ansett New Zeal andds safety or geuménwmtwionon had
which the operator was approved was accepted by CAA.

This change was reflected in an amendment to the Flight Operations Policy Manual. There was
no documentation recording specific acceptance of the amendment by CAA but the absence o
any response from the Authority was taken by the operator to constitute approval for the
change in their Flight Safety organisation.

A more comprehensive CAA safety audit programme may have been effective in detecting

some of the following indidai ons of a potential for a reduc
standards:
1 The alteration of the direction ofthelnous e saf ety policy since

had been approved,
1 the management not drawing to the attention of the Flight Satetydinator or to the
operating crews their decision not to embody an undercarriage modification,
the infrequency of the Flight Safety pane
the absence of any formal flight safety training for employees,
the nonconformance of the compwmvith its written undertaking to provide exposure to
international forums or safety organisations to keep abreast of developments in accident
prevention,
1 the variations which existed between pilots in the practice of monitoring altitudes during

a nonprecision instrument approach,
1 the company procedure of permitting a Cap
altitude when acting as PF,
the absence of a detailed procedure for r
the setting of MDA on the altide alerter before it was safe to descend to that altitude,
the absence of any specific instructions for Dash 8 cabin attendants,
the shortcomings of the GFR system, and
the reactive ratherthanpeoct i ve approach in thghtcompany
safety policy.

= =4 =4

= =4 =4 -8 -

The requirement for the CAA-fusdingandithatanygimeo gr a mn
which was spent on an audit be charged back to the operator being audited, required the
auditors to justify to the operator the extefthe time spent on preparing for an audit.

Internal job descriptions required the audit process to beetfestive. This tended to reduce
the effectiveness of the time spent on the site with the subject company.

At the time of the acceht the CAA audit team had insufficient auditors and in consequence an
inability to implement and review the audit programme promptly, no auditors who were current
on Dash 8 aircraft, no requirement for check flights with operators, and a reluctancedo spe

time reviewing information about the operator. As a consequence the CAA did not carry out an
in-depth audit programme and had insufficient data from its audits on which to base the
substantiated assessment of the safety of a

87



2. 149

2.150

2.151

2.152

2.153

2.154

2.155

2.156

2.157

2.158

2.159

88

At the time of the accident the efficacy of
of an airline operator based on the statistical analysis of the results of audits was thwarted by
the small number of audit modules completed prior to thizlaot. Even an analysis based on

the total audits made over the previous two years would be open to question. So few checks
made over such an extended time base cannot be expected to give any reassurance as to the
safety of an ai ces$. iTheeeSultsobspch anaanalysisgverg sindlariyt niot a
sound basis for assessing the required frequency for route checks.

The CAAb6s safety analysis of the company was

encompassed a review of tineidents involving that company which were recorded in the
ASMS data system.

Any search of the ASMS for incidents related to a specific company would show each of the
incidents linked in any way to that operator whether or not they had any rislitgrfer the
incident. Thus if an auditor wanted to review the incidents recorded for a company prior to an
audit he had to scroll through a significant list to establish those which were of interest to him
and this was a factor in the time spent ogparation.

Another | imitation of relying on reported i
that the more telling incidents were unlikely to be reported, particularly as there was no specific
requirement to do so or guarantee of4merimination by so doing.

Despite the dedicated efforts of the available auditors the magnitude of the task was too great.
The shortcomings of the existing planning of audits and resources available had been
recognised by the CAA and the Authgrnitas taking steps to improve the situation when the
accident occurred.

As a result of its lack of audit staff the CAA audit system was not given the opportunity to
prove its effectiveness in detecting the potential for this accident. The auditshvald been

completed on the companyébés operations had no

standards in the absence of any check flights to complement the impressions gained by route
checks on routine scheduled flights.

Had these measwgdeen accomplished the chances of the detection of the potential for a CFIT
accident would have been enhanced.

Post accident considerations
Search and rescue facilities

Where there are survivors the expeditious determination of the positiatowfreed aircraft is
invaluable as the rendering of first aid within 60 minutes of an injury being inflicted is
recognised as a significant step in improving the chances of survival.

The delay in locating the aircraft should have been minimisedebyth c t i v a't
ELT and the potential which existed
approach to Palmerston North.

n of
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i
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Although the replay of recorded radar information takes some time it could, in some
circumstancs, provide valuable assistance in establishing the whereabouts of an aircraft.

The effectiveness of the ELT was reduced because it depended on an aerial fixed to the skin of
the aircraft by hard wiring, which was disrupted in the impact. Enhattogngurvivability of

the ELT aerial system would be a desirable improvement to its usefulness in locating an aircraft
involved in an accident at a remote site.
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3.1

3.2

3.3

3.4

3.5

3.6

3.7

Survivability of the aircraftés occupants

After the initial impact the aircraft loftechd collided with the terrain twice more before

coming to rest facing in the direction from which it had come. The two flight deck crew were
seriously injured in the impact and the flight attendant lost her life. Thus there were no crew
capable of organisg and directing the surviving passengers.

Although most of the occupants of this aircraft survived the impact, almost all of the survivors
had some serious injury. Nevertheless some were capable of assisting and rendering first aid to
the remaindr.

The first aid kitds | ocation was not mar ked
among the chaos in the fuselage to locate the fire extinguishers, but these items could have been
of material assistance in the situation which resultech this accident. A useful first aid kit

and small portable fire extinguishers are carried on every airline aircraft for just such an
eventuality, but generally their locations are not publicised on the passenger briefing cards or

by other significant lbelling. Means should be explored to ensure the existence of this life

saving equipment is displayed more conspicuously.

One serious consequence of this accident was that a passenger escaped from the aircraft but
subsequently lost his life as auétsof becoming involved in a fire which erupted suddenly

from a minor source. It is probable that this source fire could have been extinguished by the
use of the portable extinguishers on board.

CVR installation

The action taken by NZALPAandAes t New Zeal and in negotiat.i
sought to ban the installation of CVRs in th
support normally given to the installation of this equipment by the two parties. In this

investigation theCVR was of significant value in eliminating many unnecessary areas of

inquiry and assisting in the resolution of others. The availability of the CVR record should be
preserved in the interests of aviation safety.

Findings
The flight crew were mperly licensed and fit to conduct the flight.

The Captain and First Officer had compl eted
training and checking successfully.

Although the Captain and First Officer were experienced pilots the Capaainot

experienced as a Captain, nor was the First Officer experienced gulatcim a twepilot

crew.

The Captain had completed the companyds comn

The aircraft had a valid C of A and Maintenance Release.

Theestimated weight and balance of the aircraft were within the limits at the time of the
accident.

The failure of the undercarriage to extend n

instrument approach to Palmerston North, was probably due teetireon the right main
undercarriage uplock latch.
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The extent of wear on the uplock latch as determined after the accident exceeded the Messier
Dowty limits referred to in Temporary Revision S3B3 to the Manufacturers Maintenance
Programme issued iNovember 1994.

The fivemonth period which elapsed before Temporary Revision-$8was reviewed was
excessive.

The wear on the right main undercarriage uplock latch would not have prevented the manual
release system from operating.

The operatords initial decision not to modify
jeopardised the safety of the aircraft significantly.

The operatorés original decision not to modif
promulgatedéd Dash8 cr ews and to Ansett NrdimatoZeal andbés |

The operator did not take the optimum steps to ensure that8askvs could deal with any
mal function of the undercarriage sgtaytoem saf el
the main undercarriage not extending normally.

The necessity to lower the right main undercarriage using the alternate gear extension
procedure should not have endangered the aircraft on its approach to Palmerston North.

The op QRHchazklishsseed to be improved to ensure standardisation in reference to
similar procedures and to avoid the potential for the reader to confuse similar nomenclature on
lines in close proximity.

The Captain had briefed for the instrument appnaaarrectly and flew the approach track
properly.

The aircraft was allowed, inadvertently, to descend below the instrument approach profile and
below step limits until the aircraft collided with high terrain.

The Captain did not apply sufficieangine power to intercept and maintain the approach
profile during the latter stages of the instrument approach to Palmerston North Aerodrome.

The First Officer was not performing his normal task of monitoring the instrument approach
because he hdzken instructed to carry out the alternate gear extension procedure and the
Captain had advised him that he would fAkeep a

An alternative decision by the Captain to discontinue the approach and climb the aircraft to a
safe alitude to carry out the alternate gear extension procedure would have facilitated the
crewbs safe execution of the task.

The absence of a company standard operating procedure for the crew to discontinue an

approach while they dealt with an abnorméleiat i on may have influencec
decision to implement the alternate gear extension procedure while continuing with the

approach.

The breakdown in monitoring the aircraftos al
each pilot having different understanding of his responsibilities in this respect in the event of
an abnormal situation arising.

Although the aircraft was influenced by a significant downdraught during the approach the
resulting increase in its rate of descent ddwdve been countered with the engine power
available.
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The breakdown in monitoring the aircraftés a

was unlikely to have been due primarily to a
duty

A fpwpldl manoeuvre was initiated before the coc
aircraftodos initial ground i mpact.

Had the GPWS given the expected advance warning of the collision, it was likely that this
accident would have beenased.

The GPWS warning was insufficient for the aircraft to be extricated from its perilous position.
The cause of the GPWS failure to give adequate warning was not established.

The failure of the GPWS to give sufficient warning could b related to radio interference
from any passengerds portable electronic equ

The failure of the GPWS to give sufficient warning could not be related to radio interference
from radio transmission aerials adjacent to the accident site.

The failure of the GPWS to give sufficient w
early configuration of the aircraft for landing on the Runway 25 VOR/DME Approach to
Palmerston North Aerodrome.

The design of the Palmerston North VOR/ENRunway 25 Approach met the relevant criteria.

Air Traffic Control radar gave sufficient in
monitored during an instrument approach.

The Air Traffic Control organisation was not required, noritlthve the staff or equipment
resources, to monitor aircraft flight paths for adequate terrain clearance during instrument
approaches.

Air Traffic Control advice that the minimum altitude for Ansett Flight 703 on the 14 DME arc
was 6000 (feet) wasmbiguous.

The flight attendantdés action in advising th
accord with good CRM practice.

The key members of the operatorés flight saf
training in flight safety and accident prevention.

The oper at or 6-srdirfatoriandlitg fligle safety prograr@naee would have benefited
if, in addition to membership of the domestic Airline Flight Safety Committee, the company
had been a member ofy\kenternational flight safety organisations.

The CAAb6s approval of Ansett New Zeal and was
available to the authority.

The CAA at the time of the accident was not staffed adequately to carry out compéditemg au
of all of the companies which it had approved.

The CAA6s audit staff numbers were not adequ
to the standards with which it had undertaken to comply.

The CAAb6s auditing kmieghste shadwe tdcet eopteadatwaad s
carried out check flights during its auditing in the period leading up to the accident.
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The | ocations of the aircraftoés first aid kit
for any potentialiser to locate them readily.

The proper use of the portable fire extinguishers available on this aircraft had the potential to
prevent the | oss of a passengero6s I|ife.

The impediment to the occupant sthecabjpinegos fr om
and accumulated debris, did not affect the chances of survival in this accident.

The emergency services responded competently despite the adverse weather conditions and
difficult access to the site.

The emergency locatortramrmi t t er 6 s ef fi ci ency was reduced s
aerial.

The | ocation of the accident site might have
aerial had not been lost.

The aircraftdés f | i ghablesoerceofintbenatisnfgtheo vi ded an i
investigation of this accident.

The agreement between the operator and the pi
in relation to cockpit voice recorders, had the potential to deprive investigatovalobhle
source of information for the investigation o

Causal factors

The investigation identified the following causal factors:

Crew

3511 The Captain did not e nvasuadjested chrecthaforthe r af t 6
aircraft to intercept and maintain the approach profile.

3512 The Captainds | ack -poefr caetptteinotni oonf ,t ot,h ea nadi/roc

during the approach.

3513 The pil otsd di ver sofflyimgthe airoraft andlersuripgrits mar y t a
safety, by their endeavours to correct an undercarriage malfunction.

3514 The Captainbdbs perseverance with his deci s
lowered without discontinuing the instrument approachhictvhe was engaged
when the situation arose.



3.51.5 The absence of a requirement for cross

n g of the aircra
executing the QRH AA a

te Gear Extens

3.51.6 The First Officer not executing the QRH procedure sdbrrect sequence, which
distracted the Captain.

Systems

3.51.7 The inadequate warning given by the GPWS.
3.52 Contributory factors

Operator

3.52.1 The operator not ensuring its pilots were aware of the recurring undercarriage
malfunction.

3.52.2 The limitations of the knowledgeased CRM training for Dashpilots.

3523 The operatords QRH checklist for alterna
difficult to follow sequentially.

3524 The operator ds r equi aftwithenddrcartiage dovenredrlierg ur e
than normal on this approach.

Weather

3.52.5 The existence of a significant orographic downdraught on the lee side of the ranges
beneath the aircraftés flight path.

Systems
3.52.6 The failure of therightundercdai age t o extend normally wh
CAA

3527 The CAAO6s |l ack of audit staff to detect
operating procedures during its audits.

3.52.8 The absence of check flights by qualified CAA auditors to suppietheir scheduled
route checks.

4. Safety Recommendations
4.1 It was recommended to the Chief Executive Officer of Ansett New Zealand that he:

41.1 Ensure, with immediate effect, that each Ansett pilot assigned to crew &8Dash
aircraft practise anckmain familiar with the alternate gear extension procedure under
suitably qualified supervision (042/95); and

41.2 Issue an interim instruction that, unless overriding considerations prevail, in the event
of any system abnormality occurring during astinment approach in instrument
meteorological conditions the Captain shall discontinue the approach and climb to or
maintain a safe altitude until the appropriate procedures relating to the abnormality
have been completed correctly (043/95); and
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4.1.3

414

415

4.1.6

4.1.7

41.8

4.1.9

4.1.10

4.1.11

4.1.12

4.1.13

4.1.14

4.1.15

Ree mphasise, to each of the Companyds pilo
distracted from the routine operation of the aircraft during the execution of an

emergency procedure or even a relatively minor system abnormality procedure,

particularl if an unexpected need to give assistance with the procedure develops

(044/95); and

Review the status of the Flight Safety-Gualinator to ensure that officer has a
bal anced input from the companyb6s managem
which to base an accident prevention programme (103/95); and

Enhance the opportunity for the Flight Safety@dinator to attend international
flight safety conferences and training seminars (104/95); and

Explore ways of making Ansett New@d anddés CRM training more
a flight simulator or otherwise (105/95); and

Review Ansettod6s QRH checklists for fALandi
Extensiond and fA#2 Engine Hyd Pump Cauti o
Gear Extensiond with a view to standardi si
identical, and eliminating the possibilit
door o6 and Aalternate extension dooro duri

Take immediate steps to embody the modifications designed to minimise nuisance
warnings by the Das GPWS (107/95); and

Review Ansett New Zeal andds use of config
unwanted GPWS warnings (108/95); and

Review Ansettbés practice of setting MDA o
view to implementing a procedure which will not set the MDA before it is safe to
descend to that altitude (109/95); and

Explore the practicality of connecting the i@dltimeter output into the DFDR
(110/95); and

Investigate the practicability of using the radio altimeter to give-o@ckarning
during nonprecision instrument approaches (111/95); and

Investigate the practicability of using the FD andopilot to alleviate the load on the
pilot flying during nonprecision instrument approaches in IMC (112/95); and

Initiate instructions to flight attendants that:

1 are specific for each aircraft type which they operate,

1 enhance the concept afsterile flight deck during critical phases of a flight,

1 clarify the need for them to be seated as soon as practicable after the signal to
do so is given (113/95); and

Renegotiate the pilotsdé contracts with NZA
intended to prevent the company from installing CVRs in their aircraft (126/95).



Ansett New Zealand responded on 13 May 1996 as follows:

042/95

043/95

044/95

103/95

Each Ansett Pilot assigned to crew Di8Gircraft has completed aniight
training detail and check obsm@tion involving an actual alternate gear extension.

In addition, it is proposed to include in all future recurrent training, an upper air
exercise that will reemphasise both this specific abnormal procedure and the
management of other abnormal chedklis

It should be noted that this aircraft is not simulator supported and that in flight
abnormal training can only, and will only, be carried out in a manner consistent
with the safe and prudent management of actuflight aircraft operation.

The useof simulators for initial conversion is currently under investigation.

Ansett New Zealand has, in conjunction with Ansett Australia, issued an
amendment to the General Operating Procedures that define an absolute
requirement to resolve all abnoatrchecklists; either prior to entering the
approach phase or where an approach has been commenced it is to be
discontinued to allow checklist completion at a safe altitude unless a greater
emergency exists.

Ansett New Zeal andd alingvath theangnagemehtopr ocedur es d-
abnormals and flight path control are already comprehensively detailed in

Operation Manuals, General Operating Procedures and Flight Training

references, and are given great weight in all of our training, both initial and

recurent.

This recommendation has been adopted by all Ansett Group airlines and is now
embodied in our Standard Operating Procedures.

A Notice to Pilots has been issuedemphasising our Standard Operating
Procedures in regard to Pilot distractauring Emergency and Abnormal
Procedure management.

All of the required references already exist.

Pilot distraction is already a fundamental component of our Cockpit Resource
Management programme and is specifically tar
training in simulator supported aircratft.

Ansett New Zealanddés objective of ensuring t|
is of a high standard and at a level consistent with the highest industry standards

in an everchanging environment, has lemlthe creation of a new management

structure for flight safety, as part of a widerarganisation. This rerganisation

has rendered the ear| i-oerrdipnoastiotrido no bosfo IfieFtlei.g htT
Flight Safety programme previously managed by thad®ed Flight Managers,

and supported by the Flight Safety-Galinator, has how become the prime

focus and responsibility of the newly create:q
Manager 0. The new management structure is di
Safetyp ogr amme has a balanced input from the Co
operations, and engineering staff, and that that input is overseen by the Flight

Safety Manager, as a basis (inter alia) wupon
Safety programme which embodiegigent prevention objectives and

techniques.

Accordingly, although the Flight Safety @odinator position no longer exists,
the apparent intent of the recommendation (103/95) has been adopted by Ansett
New Zealand.
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104/95 The Flight Safety Manager ie undergo tertiary training in Aviation Safety
Programme Management during 1996, and thereafter it is intended that the Flight
Safety Manager will attend relevant international conferences on Flight Safety.

Accordingly, this recommendation has beepgdd by Ansett New Zealand.

105/95 Ansett New Zealand is presently negotiating for the development and use of a
Dash8 simulator facility located in Sydney, and once contractual provisions are
in place for the use of this facility, Ansett New Zealantl progressively
introduce its use into Dash 8 training, including CRM aspects. The simulator is
anticipated to be available throughout New Zealand during 1996, and will be
used by the Company in its training programme as soon as available.

The inherendifficulties of achieving effective LOFT training, where a simulator
cannot be employed, is not a problem unique to Ansett New Zealand. The
Company agrees, that CRM training can obviously be made more effective by the
use of a Simulator, however in airostances where a simulator was not

available, Ansett New Zealand made a significant effort to introduce all
practicable realism for Dash 8 crew in this phase of their training.

Accordingly, Ansett New Zealand has explored and is in fact now neggtiati

the use of a Dash 8 Flight Simulator in its training programme, and as such,
adopts this recommendation. In conclusion it should be noted however that until
very recently, no Dash 8 Simulator has been available, and accordingly out of
necessity aéirnative methods of crew familiarisation and training were employed.

106/95 The QRH has been critically reviewed by Ansett New Zealand, and as a result
has been rormatted to reflect current Bombardier (manufacturer) policy.
Differences in terminologhave been discussed with Bombardier, and Ansett
New Zealand understands that Bombardier will initiate editorial changes in due
course. The terminology used to describe aircraft equipment is properly a matter
for the manufacturer and not the responsipiit the aircraft operator.

Accordingly, Ansett New Zealand has adopted and implemented this

recommendation as far as it is able to do so, but those aspects which are within

the province of the aircraft manufacturer r ema
responsibiliy. Ansett New Zealand suggests that a Safety Recommendation

directed to the manufacturer regarding terminology would be appropriate.

Accordingly this Safety Recommendation has been adopted and implemented by
Ansett New Zealand.

107/95 Ansett New Zealad is not presently able to provide its response to this Safety
Recommendation as it is awaiting engineering confirmation from the
manufacturer/Allied Signal.

Ansett New Zealand is examining the Safety Recommendation and upon receipt
of further informatbn and evaluation thereof, the Company will advise the
Commission of its position.

108/95 Since the accident, Ansett New Zealand has critically reviewed its policy as
regards aircraft configuration. The Company considers it significant that while
the Manufacturers Manual is silent on the issue of4poecision approaches, in
general, the manufacturerdéds recommendation in
is that the flaps are extended to approach sdttifigre guide slope capture, i.e.
descent. (See Fligivianual section 4/3/7).



The practise of early configuration is intended to enhance rather than
compromise safety of the flight during the landing approach phase, and the
procedure does not prevent the GPWS from providing effective warning. The
early canfiguration procedure appears common to a number of airlines, indeed to
all airlines both in New Zealand and overseas that Ansett New Zealand has
contacted regarding this matter.

I't would therefore appear, thatf Ansett New Z
aircraft configuration reflectS ma i n ® aviatormpractise and is not a

procedure or practise unique to the Company. Accordingly, before the Company

takes any further steps in relation to this practise and/or departs from the practise,

Ansett New Zaland proposes to further study and review the practise with a

view to assessing whether the advantages of positive flight safety resulting from

the practise outweigh any safety disadvantage.

In short, Ansett New Zealand has adopted the recommendati@vibwing the
Companyds procedure, but to date no change t
been initiated.

109/95 Ansett New Zealand has reviewed the practise of setting MDA (in the ALT SEL)
and has concluded that the practise is indeed appropriate.

Givent hat the ALT SEL cannot be fidisconnectedo
Guidance System, it is consequently always #fl
deviation from, or approach to any set altitude. The system is designed to

provide a protection in respect déaredaltitude.

Setting the ALT SEL to any other altitude than MDA (i.e. missed approach
altitudes, commencement altitude, or any intermediate altitude within 1,000 feet
of setting), would result in continuous warnings that wdde to be ignoreldy

the flight crew. Ansett New Zealand considers that any practise which has that
effect is itself patently unsafe.

The setting of MDA provides a real warning when approaching MDA, and
Ansett New Zealand notes that such a warning would have occurred on the
accident flight.

It is noted that during a precision approach the system is automatically disabled
to preclude inappropriate warnings.

Further the ALT SEL plays no part in the instrument scan, and neither should it.
The system is set to provide a wiaapproaching theleared altitudein this
case the MDA.

Instrument approach profiles are not flown by reference to ALT SEL, and neither
is MDA referenced from the ALT SEL, in this or in any other airline of which
Ansett New Zealand is aware. MDAr&ferenced by the altimeter and the safe
achievement of any MDA, on any kind of approach requires adherence to the
published profile for that approach.

Therefore, following its review of the practise (as recommended by this Safety

Recommendation), Anseitew Zealand concluded that to the extent that the

recommendation suggests the implementation of a procedure which would not

involve the setting of MDA fAbefore it is saf.
suggested procedure would in practise be mhetnial to flight safety, with the

result that Ansett New Zealand having reviewed the matter, has concluded that it

will not adopt any recommendation to implement such a procedure.

110/95 This recommendation has been examined and the recommendationrhas bee
adopted by Ansett New Zealand.
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111/95

112/95

113/95

126/95

This Safety Recommendation in fact appears to have resulted from Ansett New

Zeal andbés suggestion to the Transport Accident
Investigators, and Ansett New Zealand has in fact included thitigean its

iStandard Operating Procedureso.

Accordingly, the Safety Recommendation has been adopted by Ansett New
Zealand.

Ansett New Zealanddés policy not to use the Aut
critically reviewed in the light of tlsi Safety Recommendation. The

characteristics of the systems installed on both aircraft types operated by Ansett

New Zealand, are such that the potential hazards of that practise may well

outweigh any workload benefit.

In respect of the DasB aircraft,the Auto Flight Control System (AFCS) which
incorporates the Autopilot, is only approved for use on CAT 1 Precision
Approaches.

Additionally, the Manufactureroés | imitations p
Autopilot use of 1,000 feet AGL, precluding use approaches where this
limitation is likely to be infringed.

Accordingly the use of Autopilots and to a lesser extent Flight Directors, is not
considered by Ansett New Zealand to be presently practicable; however, before
reaching a final decision ondimatter, the Company proposes to continue its
investigation and review and to seek advice from both the Manufacturer and

other operators. Ansett New Zealand for the reasons expressed above, has not to
date adopted the Recommendation.

ThisRecommedati on appears to reflect Ansett New Ze
expressed by the Companyds current procedures.
included in Standard Operating Procedures, as are the procedures considered
necessary to implementtheconcepgt a sterile flight deck during
of a flighto.

Accordingly, whilst Ansett New Zealand agrees with the apparent intention of
this Safety Recommendation, the Company considered that its present procedures
meet the Safety Recommendationtfue instruction of Flight Attendants.

Ansett New Zealand believes in the significant contribution of CVR to accident
investigation and as it has in the past, it will make every endeavour to reach
agreement with its pilot employees and NZALPA whidgh result in the CVR
operating in its aircraft.

This recommendation will be accordingly adopted.

It was recommended to the Director of Civil Aviation that he:

42.1

4.2.2

4.2.3

Take urgent steps to complete his review of the adequacy of CAA audit staffrsumbe
for carrying out safety audits on operators in accordance with their stated policy
(114/95); and

Require better information to be displayed by aircraft operators to aid passengers and
potential rescuers to locate onboard first aid kits andefitimguishers (115/95); and

Initiate with the aircraft manufacturers an investigation into the practicality of
enhancing the survivability of the aerials of any ELTs in passenger transport aircraft
which are hard wired into aircraft (116/95); and



4.2.4

4.2.5

4.2.6

Expedite the implementation of his plans for obtaining the appropriate staff numbers
to achieve their planned safety audits in the appropriate time scales (117/95); and

Explore the practicability of instituting check flights to supplementtidit process
on approved operators. (118/95)

Explore the practicability of instituting check flights to supplement the audit process
on companies. (118/95)

The Director Civil Aviation Responded as follows:

114/95

115/95

116/95

117/95

118/95

CAA safety audit policy as agpt to the various classes of aviation operations is
subject to ongoing review and refinement, and the CAA continually reviews all
of its staffing requirements to ensure that adequate-firmmand support staff are
employed to meets its needs. In acklealging the intent of its recommendation
the CAA does not accept that its auditors or auditor numbers were in any way
germane to the accident.

Requirements regarding emergency equipment and passenger briefings are
contained in Rule CAR Part 91, whihas undergone full consultation with
interested parties and is nearing the Final Rule stage. However CAR 91.113 and
92.215 may not be as explicit as the Commission has recommended in terms of
providing information on the location of first aid kits dfivé extinguishers. The
recommendation will therefore be treated as a petition (in terms of CAR Part 11)
to amend CAR Part 91 and will be considered at the first opportunity.

In New Zealand Civil Airworthiness Requirements Leaflet C.4, the CAA
mardates standards for the installation of ELTs. Four times in this standard

which are particularly relevant to the Commi

ELT installation to be such that:

T O6the Il ocation of the transmitter and anten
damage in accidents by impact or fire; o

T O6the transmitter and external antenna (if
other as possible; o

T o6t he att ac h meendndeaxtérnatahtennat(ifused)gsothiet t
airframe can support a 100g load applied through their respective centres of
gravity in the plus and minus directions of the three principal axes of the

aircraft; o6

T 6the coaxi al cabl e nhnehaswibatioproof RFN s mi tt er and

connectors on each end and when installed is secured to aircraft structures
|l eaving some sl ack at each end; 6

The intention is to minimise the probability of damage to the transmitter and

antenna and their becoming separateddraah. Nevertheless, the CAA will

refer the Commi ssionds recommendation to t
aircraft with a view to further enhancing the survivability of ELT antennas.

Reviews of CAA staff numbers are sensitive to indusémfgrmance and activity
levels. Audit staff numbers have increased steadily over the past year, with an
additional six positions having been filled or currently in the process of being
filled.

The CAA can accept this recommendation only to thersit does not cut

«

1

across the operatorés clear responsibility
employees. Check flights of individual flight crew by the CAA would be an

example of a very detailed sample of the eff.
systems and would be relatively infrequent, whi
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own checking of flight crew (including observa
check flights) would be the more common level of audit.

The CAA accepts the value of check flightstbis basis.
4.3 It was recommended to the Chief Executive of the Airways Corporation that he:

4.3.1 Investigate with the equipment manufacturer the practicality of developing and
incorporating a minimum safe altitude warning system (MSAW) for the Airways
Corporationbés AI RCAT 2000 radar system as

4.3.2 Putin place a system, to be available on request, to recover and make available as
soon as practicable any relevant recorded radar information which might assist the
Searchand Rescue Cordination Centre to locate a missing aircraft (120/95); and

4.3.3 Review the terminology used by approach controllers, in RTF with pilots, when they
wish to restrict an aircraftds descent on
minimum depicted on the applicable VOR/DME chart (121/95).

The Chief Executive Airways responded as follows:

119/95 An investigation will be carried out to determine the following:
1. The current availability of ofthe-shelf equipment which could be axttlon
the AIRCAT 2000 to give minimum safe altitude warning alerts to ATC.
2. The cost of such equipment.
3. Specific details as to what warnings can be given and how they are
triggered.
4. Details on what if any systems of this type are currentiygoesed by other
ATC service providers and their effectiveness.
5.  Whether any currently available equipment, if it had been operational in the
accident area, could have avoided the accident involvindNEK.
6. What if any enhancements would needéomade to currently available
equipment in order that it could have been used to avoid the accident.
7. The cost of any such enhancements.
8 Airwayso6 | egal l'iability exposure resulting
9. The New Zealand aviationindut r y6s desire for Airways to be
the provision of a minimum safe altitude warning service.

This investigation has already begun with work having been completed on the

first two items. We consider that it would be reasonable to expect ¢hat th

investigation should be completed by 31 December 1996. It should be noted that

this investigation will aim to determine the practicality of developing and

incorporating a suitable facility into Airways
would be entirely dpendent on the findings of the investigation.

A system is in place, and was so at the time of the accident, whereby relevant
recorded radar data can be made available as soon as practicable to the Search
and Rescue Cordination Centre if requested the SAR Ceordinator. On 25

April 1996 we enhanced our procedures so that in the event that an aircraft went
missing while specifically in receipt of radar service we will immediately carry

out the relevant search of radar data and provide informatitimeaesult of the
search to the SAR CGordinator as soon as it becomes available. This initiative
would be taken whether or not the SAR-@udinator made a request for the
information.

121/95 This recommendation will be adopted. The relevant chaogesrhinology have

been drafted and it is planned that they will be included in the 18 July 1996
amendment to the Manual of Air Traffic Control.

4.4 It was recommended to the Minister of Transport in Canada that :
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4.5

4.4.1

In conjunction with the aircraft anufacturers and the manufacturers of the GPWS
and the radio altimeter he promote a study to determine why the GPWS did not
provide a greater degree of warning in the environment of the-®HEEident near
Palmerston North, New Zealand, on 9 June 1995, and

If it can be shown that the GPWS installation did not perform its intended function
appropriately, take the necessary measures to validate the original certification of the
Sundstrand Mk Il GPWS installation in the DHGaircraft. (122/95)

Transport Canada responded as follows:

It

451

The

The New Zealand Transport Accident I nvestigal
Recommendati on has been reviewed by Transpor

personnel and discussions with the Dash 8 manufacturer have been initiated.

The issue ofvhether the GPWS installed in the accident aircraft performed its
intended function appropriately is a serious concern to Transport Canada. We
are therefore prepared, in conjunction with the aircraft manufacturer, to initiate a
review of the certificatin of GPWS installation in the DHC 8 aircraft. If any

area of uncertainty in the certification is identified, you can be assured that
Transport Canada will take appropriate action.

Wider accident investigation related issues of GPWS performance in pogevent
of CFIT accidents in the particular environment and terrain of the accident site
would be logistically impractical and outside the scope of the Transport Canada
certification review.

Currently, Transport Canada has limited knowledge of the accidérharefore,
the Transport Accident Investigation Commission should anticipate future
requests for technical information related to the accident.

was recommended to the President of t he
that he:

Renegt i at e, as soon as practicable, t he
remove the condition which is intended to prevent Ansett New Zealand from
installing Cockpit Voice Recorders in their aircraft. (123/95)

New Zeal and Adiation tesponded énildl Maty £966 ag\fellews:

NZALPA advocates the use of cockpit voice
recorders for the purposes of accident and incident investigation by independent
and trained air accident investigators.

NZALPA does not accept that the contractual provision has the intention
ascribed to it by the Commission, nor that this Report is an appropriate forum to
make recommendations ascribing Aintento to

The contractual provision is not incéstent with the International Civil Aviation
Organisation (ICAO) requirements of member states.

The contractual provision relates specifically to the implementation of paragraph
5.12 of Annex 13 to the Chicago Convention 1944 in particular and to the
implementation of Annex 13 in general.

The contractual provision has not operated
Ansett New Zealand Aircratft.
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10.

11.

12.

13.

14.

Annex 13 has not been embodied in New Zealand legislation, and this failure is
not consistent witlhe obligations of the New Zealand government under Article
37 of the Convention.

New Ze al &anfdrinancenithrits international obligations in this regard
is demonstrably out of step with the legislative developments in countries of
similar staus such as Australia, Canada, the USA and the United Kingdom.

In the absence of such legislation the contractual provision is appropriate.

NZALPA is only one of over 120 parties to the Ansett New Zealand Limited
pilotséd contract.

The attiide of the pilot parties to the contract towards its possible amendment
will be influenced by the actions of the Transport Accident Investigation
Commission in annexing a purported CVR transcript to an accident report, and of
the New Zealand Police in saeff to access the CVR for purposes other than
those anticipated by Annex 13.

The negotiation of an amendment by way of clarification may be more
appropriate than the removal of the provision as stipulated by SR 123/95.

Adoption of the Safety Rmmmendation 123/95 at this time would not be in

accord with NZALPAG6s obligations to its
associate bodies, or to the wider aviation community in the absence of legislative
embodiment of Annex 13.

NZALPA is making and will continue to make representations to the Government
of New Zealand with regard to the development of legislation in New Zealand
which would give prominence and effect to Annex 13 and will assess its ability to
adopt the Safety Recommendatiorthie light of the legislation in place in New
Zealand from time to time.

NZALPA would welcome the support of the Commission in our attempts to have
appropriate legislation brought into existence in New Zealand.

NZALPA is neither practically, leghi, nor morally in a position to adopt SR
123/95 at this time.

M F Dunphy
Chief Commissioner

me mber
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